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_ China at Work
by Rudolft P. Hommef.

In'{921, when Rudolf Hommel jolned :
Henry Chapman Mercer on:his expedi--
tion into China, they found-a land un;
touched hy the arrlval of’machine .

technology. Grains wera plantad in holas

dug with a long-handlad conical stona;
the grains were threshed by slashingthe
stalks against slatted wooden frames.
River-mud bricks were pulied across the-
- fields on steds 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 iransition from this prlmltlve exis-
tence is not yet complete, of course, but
it has been extensive enough, and rapid _
enough, to have reached all the areas
. that Hormimel found untouched, and. *
recarded. He limited his examination —
wisely, in view of the wealth of sxamples
that he found — o primary tools, those
which met people’s basic-ntaa'ds: the
handcrafting of togls, the providing of .
food, clothirtg, sheifer, and fransporta-
tion. The photographs and sketches are
“ thoroughty documented and tha varlous
pracesses explained and, when nacesa-
sary, located by region.

A review by Fiorence_Ayscough in
Books {September 12, 1837} raferred to
the original 1937 editionf China at Work
as "a book which reveals the lives of
mitlions who, in order to remain among
the living, must daily #isiang fa fzu — --
evolve maihods — with tools incredibly
nrimitive, yef incredibly effective.” Nearly
unavgitebls since that limited flrst edi-
tion, the volume is now moik than a
_ historical study; it is a-firsthand source
book for a time lhat is now gope.

The MiT Press - - -
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T WAS my good Emrtunc e be '1b]c o five in China
for eighe years (rrum 121 to 1926, and from 1928
te rg3e}. dnd not only to be there and travelabout

the country, Bur 10 live.amonyg the Chinese people” and
" get to know them. In spite of many h,}ed§ﬁlpf. which
a Chinese | likewise has o em}iyre 9o ravels about
hiscountry, I-came fo res L‘ﬂ”thc Chinese people and
their unhmtmn L;-l}*"'“ T st me b\; Dir. Hc’nn C.
Mereer, who to; ﬁy great sorrow did not live o see
the wmplcuon o? ic {he pusged away on the ninth of
MJLC! 1930), wWas to recor ‘phomgrﬁphs and de-
scriptions the rools gad #nplements of the Chinese
people_, Th.is farmidable wsk was grc.nly hal.mpcrcd
by the innate -aversion of the people to the cameras -

This éxtended not only to phaotographing the peaple .

but also to thetr belongings. In spite of all the handi-
caps, augmented by the Chinese internecine war, nag-
ing It m';my vears, | gathered enough pictures and
information 10 produce a volume whaose aim it is ta
give a fairly complete picture of Chinese life, as lived

by milliens of people wday, alite in which there has

been no considerable change Jor, thousands of yeics.
While in this w vA¥ the buok gives'a picture of modern
Chinese life, 1h e past is projected into it and we get by
studving the handicrafts a History of Human Prog-
Fess [)(\C]\ll?dil[)ﬂ. We uare teday sufficendy ad-
vanced Lo inierpret civilization in that broad sense
which takes into account the deings of peasant and
tradestnan, who together torm nine teaths of the
popuhtmn. :

The too! pictures, photographed from cheir origi- .

nals inn China, with their desciptions have been ar:

ranged in related groups according to the classification. .

of the 18th centurv tools adopted in the. -Mercer
Museum of the Bucks County Higterical Saciety at
Doylestown, Pennsytvania, US.A., namely us

Primary Tonls for {1) Making Tools, or
hon Working, the basis for all toel making,
{2) Food, (3) Clothmg, (1) Shelter, (5)
Tmnsport. -

The dcscription of -Secondary Toels, pertaining to
Language, Religiq.n_. Science, Commetce, ‘Gm'ern—
menl, Art, Amusement, would amply furnish material
for another volume. :

We are dealing here primarily with Chinese tools.

vil

. PREFACE i Y

A 50|0L1r} m"ﬁpdn for dbout 1 year (durmg 917)
when tirmadil in (hm.! prevented altogether and sys-

- ‘[t:.m.u;u_ _workmt_,, g.we me the op[.‘mrtunll} Lo study_

Japanese tools to somé extent, #ad for this reason [
am enubled to show fow and then Japanese tools for
comparison. At the. same tire  such: inrroduction
should help to dispel the western tendency w con-
[ound Chinese with Japanese cvilization, Chinese
civilization is by far the older, in fact, at the tme of
the Tang Dynasty (68 to goy an.), when Japan was
_]ns[ ?mcrgmb from barbarism, China was considered
the most civilized country in the world. Chinese in-
fluence extended 1o Jupan mainly in intellectual
pupsaits, and she even adopted the Chinese script.
A‘-"I’lculturdl methods, tools and industiies of Japan,
huweve‘r werg scarcely touched by this gHucuct Lt
hard their own autochthorious dc»clopmtl;fl) -
The measurements given in most of the PILLUTCS
can be’only approximate on account of the perspeciive
variation of depth in a photograph. They have been
tiken as nearly as possible along a horizontal center
line of the article or articles depicted. It was fele that ',
this makeshifi gwas better than no indication of
meusurements at all. The wking of measurements
with a foorrule was almost as ofensive to the Chinese
as the taking of photographs. There must fave seemed
to be a fatal Anality about measuring anything with a
footrule, perhaps comparable o the meusuring of the
corpse for the coffin. To ger around lht: obiection 1
had secret marks of feet and inches én my cane and
halding it casually ‘against the article or laying it
upon it I obtained the dimensions wanred,
Of books that have been of help.te me in compil-
ing this wetk I name the following:

H. Blimner, Technologie & Terminclogie der Ge-
werbe & Kuenste bel (mca_htn Roemern, Lelpmg

L & Berlin, 1902,

F. M. Feldhaus, Die Technik der Vorzeit ete., Lcap-
zig & Berlin, 1914. :

.R. Forrer, Real:Lexikon, Berlin & S(U[té,.ll’[ o7

H. A. Giles, A Chinese Biographical chtmrury,
London, 18g%. .

H. A. Giles, A Chinese-English DiLumnr), Lnndon
& bh.mgh.n 1912,

E. Hirth, Ancient History of China, New York, 1908,
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F. H. }\l]’lb, Fert‘rs of Forty Centm‘lvf:s*° Madlson, prep"lmrion of thcx pages for thc pnnter I had the
o Wis, o901 o' tnvaluable® ht_lp of Professor . M, Palmer, Dean of /-
B. Laufer; The Begmnmgs “of_ 'Porcclatn in Chmﬂ, the College of ‘Arts und Science of Lehigh University /
Chicago, 19t7. (Btthlehem, Pa), who™ with the greatest PdUEI]CC/!--
Lcm'cs I’:(]ihd.lll(‘; ct Curicuscs; Parys; 1780-173 © read the manuseript with me and su esrcd mal -
W T700-1703. I 2L
A NLuburgcr Die chth d&s Altertums, Ltlpmg, improvements in diction and presentation of con;rpll—
1. - . cated technical. dcscrlpjl()ﬂ I thank him hcartllv for
i, Rich, Dictionnaire dés Antk ultes Rom:uncs et his feendshi md hel T LS
- Antiq p p. -
- (-ﬂ‘tu]llt‘% Paris, 13‘61 ) -t © | The ﬁG{d of” my . investigalions wuas mlmlv the
G. AL Stuaty, Chin. Malcrld Mcdlca, Shanghat, rg11: - IEU'IOD of Central China, the adjoining provinces -of
91 | g1
E T. C"Weincr, Chinese Sociology, London, 1910, lht‘. lower ‘[.mgtse Val ]ey, up o Hankow and into
SOW,W liams, The Mldd]c Kingdom, Ncw York, Hunan proymce aso in-the north, Shanwng ahd
L1883 Yoo -Chihli provinces. ] have throughout this work Ulfl
- Sir I—lcm) Yule, The Book of Ser M1rco Pole, Lon-  the'locality where 1 obtained my- picturés and infe-
lon g1, . “mation, and this is necessary to aveld the common
Gratcful 1ci\nnw]edaement for his collaboration - Fm“-‘ake of generahzmg about‘Chm_a. A caw n
instance. Are there Persian cats in China? Generally -
and inspiring enthusiasin goes first to my dear de- ki but scifl 1l ! L b of T ~
p'zrrcd friend, Dr. chr}' Chapman Mr:rct?, who fpm mlg o, UI;;'LL’[ thmere “j P ‘1[ce sout gm':l;;cna
ongigated and. LndOW‘Cd this undertaking for study- - o > o 4RO chammedan family is breeding
ing ?hc simitlve industries in foreign countries, a beautiful kind of long-haired cats, like the famous
before: Lht:}# become submerged by modern processes \.Pcnum They scll only gelded specimens, and in tha
and machincey, as has h-::fpaaitd 0 the United States - ¥aY have kept the business within their c].ln for per-
“of North Americs. Dr. Mercer founded 1 Museum haps centuries. Similarly there may-be many surprises
. s e ’ ' i N . in this beok, even to old residgnts ef China, who as a
m Dovlestown, Pennsylvania, which hduses bis .col-. . :
o S R s rule do nof venfure beyond the confines of coastal
lection of nearly 25000 tools and utensils imported by T ) ..
. s . L cities. Of the sinologues T ask indulgence; my trans-
the European iminigrants or constructed affer Euro- . .@ L. e v
pean types. and used untl about 1820, or TPPFD“‘/ literation of Chinese names is not always unifarm,
R “ 1
mately the timé of the inwoduction of stc:lm and Enhd ! Sulrty do not wish 10 pase as learned in Ehe
,mndf_‘m mlchmery . inese Luguage. . . .
On my inkand travels in Lhma it was-TriARY 2 time In concldsion [ wish to thank the Chinese authoris
/ 4 tics for non-interference with my work, and T hope
a godsend to.recerve the hosp:taluy of missionaries . b o ma < these naces will feel the
and have the benefit of their knowledge of local con- that any who may peruse Pages Wi
ditions, and an allincluding thanks is-extended to admiration 1 have for Chlnese civilization, and that-
them. Eh.m Mao Chih of P?Linv a :r’c):;ab]c gentle myv aim was to investigate and not o criticize. I add
i his the wish that a possible continuation of m
man and scholar of the old school was ever ready to 1o this Y pL J b El b hY
unravel problems e language proffered and has work in China may be looke npon with favor by the
. : . . " o authormcs as it can only serve to increase the under-’
aided 1 every way with his prodigious knowledge of | sanidi t ol Cathay by western nations
. . . e anding ¢ athay .
. ‘Chinese Iierature. I bow 16 himd in profoundest re- o gota ¥ oy !
spect. Not less T wish to thank Wu Tseng Thui of - RupoLr P. Hoxiagl.
Tsingtan, whose store of knowledge of Chinese  “Gargople,” Richlandtoum, Pa. ’
customss and lore was ever ar my command, In the May 25,1937, i
W
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History of. Civilization, by means of TDD]S
which help man to conend, with nature. and
procure the re§uirements of Jife. Tools are the menns

of doing anything, cverything. When the uncultured -

savage took a stick for defense or 3 stone ra break

open a nut, the first tools #vére invented. By pre-

historic man the stonc.was gradually fashioned to cut

- § or indent andPishiun other tools; and long before any

* .definite trades catered to specific wants there was the
" Heed for tools thar make.tools:

The stone had-t0.be found, pned from the rock
'_Sh“lptd and
abrasmn, and idhad to be mounted for bewter han-
dhng Later with the use of bronze, there was the

_same drder, the finding of the raw material (mining
the ore), intermediate pracesses with various imple-

of History, in the so-called Iron Age, iron became
‘basis of all tocls and, little as we realize it, it is today,
aid has become the master of all processes. Fherefore,’
- bgfore proceecing 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
v we begin with the description of minipg, stone blast-
ing and quarrymg which are just as, applicable to
pmcurmcr rmn ore, a5 . o gettmg cual or buﬂdmg
. stomes
N %

Lin. An (dn:d 122 Bc) Prince oE Huai-npan, arLd-
.grandson of the fougder of the Han dynasty {206 B
to 25 a.p.), in his writings hrst referced: to coal, which

"+ he called Ice Charcogl. Later on it was algo calied
Earth or Stone Chy al.__ If the statement is corréet
that Roman authors ¥fer to impurs coal * 10 the sec-

+  ond century b.c., we must conclude thatcoal was dis-
covered at about the same time jn Eurgpe and China.

deseribed it in such manner that we mlghj: believe

that-it svas uttcrl)' unknown to/him of his contempo-

/{rlcs He says lt is a fact at all over the country

Tw I-’Co!lms i Em:}c]opcdm Sinica,” Shanghal, 1917,

ged by hitting with stones or hy slow |

Marco Polo noticed the use of Chinese coal and..

- -te’ancient British wtilisation of stone- coal,
-

. Chapgtcr I " S S 7y
A TOOLS To MAKE Tc@w

3 A

- > i

E-TRY o illustrate Human HJstory, thé

af Cathzly l;hr:rr: is a kind of .cl\ stones’ l:)ustmg in
bedsin the mountains, which they dig out and burn
fike Atewood. IF you supply the ﬁrc with therf ay

_.'mght, and gee. that they are well kindled, you will

fnd them still alight in the merning; and they make
such capital fuel that no other is used, throughour the -
country. It is true that they Have plenty of wood also;
but they do nor burn it, because thost stones burn
better and cast less.”
England scems to be the first Euf’gl\a‘éan CSE[;;\;; in .
toal' was used to any coasiderahlg extent. A "
fnan cellar discovered at Houststeads~1n 1833 was”
filled with stone coal, and- when .the water reservoir »
was mede at Benwell some years ago the workingmen ™
exposed ancient coal Workgngs, which were thought o™
go back to Roman times® In the . Anglo-Saxon
period, as eatly as B25 aD., coal was in some districts

ments to get finally the bronze tool. With the Daws . an article of -household consumption. Its use may be

traced back still further by stone-implements, said to
havc been found in some old English coal-mines, from* .
whigh’ we ‘may conclude Lhat the kniowledge and use
of cod precedr:d [haLo won.?

We aré justified in reasoning that a find of stone- -
implements is to be considered prima jacie 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 frst investigations
was devoted to petiery, and when we found, in the
mountains of Chtkiang, *potters unacquainted with *
the potter's wheel, we, of course, would have been
entirely wrong had we-concluded from this cv1dcncc,
that the Chinese as a people do not koow the potl;er 3
wheel. This was merely a striking indicaton -of a -,
tenacious conservatism fostered by isolation and poor
means of intercommurication, - A'Further example was
our Ainding stone hammefs in presenc use for drivings
wedges in a peiemitive dil press, rore than 3000 years
after the Chinese emeérged from the stone age.

- The following notes dealing with coal mmmg in

? This information was kindly supplied by R:gp‘\ald A. smlm of
the British ¥uscum, and H, Askcw, upen my inquiry in “Wotes b
Queries,” Yol. 151, pp. 140 & 214,

*R. L. Galloway in his “Andals of Coal Mining™ (First Series),
1808, p. 2, doubts; however, that the fpds referred to can be linked
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e whu n:nts out plo 10
' .proce&ds. x)fter the.

b pdrc: al.n' cu[; is
which is. easily hooked |
iamp is carrlcd by




le gases is greater tHe miners
.hst_open lights :md' instead . -
) Ti gh il ‘?WI threrotten’ %
a kind resin which burns
arng, Out of 24 “howrs they
have two thrcc—hour periods. of work '
undefyretind and’ tivo " periods of nineg . *
hours fhove trround for recreation. In
every shalt two men and a smallaboy
dare at work.” e
When cml is rLachcd‘dhc seam "18
l.‘lL'tl“i out, Bt not much lateral dmgamg
18 done on ﬂccount.,c[ the dzmgtr of in-
Aaxtnindble Fases, against which “the -
- Chinese -dg not kody h’ow to pr()tect
rhemsc‘l\eq. Rather than make extensive - -
honzgnml passpges undergmund the
Chinese dig a new shaft, sometimes
qune near the other to exploit this fresh™ o

blnnce

o

Cou, M[\.ras W«TEJ{ Bmsa[r This basket. ]med wﬂ.h mlcd n_lor.h, is uged

BER I w refiove waier fronn lhe cul mmés . “ one. M;ne umbcrs are not en’lployed
. . h Y .r" . . : Water s t;lLr:rr out m bm;kcta lined with
' burned and E1c|‘l miner carru:s down withi. him. o~ oiled cloth, an example of whith is shown’ in Fig. 5. °

bamboo bottle, Ailled: with oil, and: a few rush wicks. - .Similar baskets without linisg are employed for -
“For striking light fintand steel are ‘useds, The miners removing excavated earth and coal. See specimen on *,
stay \inderground continyously for a‘bouﬁ%‘hours,. and- the right of Fig. 6. The basker at the left; and the one -

to tell the time they carry with them an incense stick  in Fig. 7 are for taking coal from drifts'which are so -
which glows fof about 3 hours.. The Chinese call.ir - low that the miners. have: to work in them lying©
‘TJme mece.”“ In other dlS[r]CIS whcre the dmger of ._dglvn. The baskets, as is evident, are proportionately = -

r

Fiz. 6 Cuu. \{wzus Baskers. The lefr Inskct i pushed and pulled by hansl. te transport coal from side drifis t the shaft
where it s (]ur'npcd into the windlass ba‘;_]},ct (right) o be hoisttd to the surface.

FoI




- . « e . B . 5

¢ are ted With a koot ‘o, Lhe rope .of the windlass, 6r*  ameter wuh a handle in the centers The' ]umps of. coal
| sometimés hung on a hask fasténed e the witidiass 'dcﬁcacd in Pms manncr are? s .
* rope, Fig. & Two men at the sindlass raise the basker, p1cl~.efl up by hand, and de-
. and, as mentioned befere, lower at thc’s.lmc time an. posited -in- a - sh'll]ow ‘basket
. empty-one. When the baskes has reached Thie surfice ' which 15 dragged ;1[011g the
itiscarried :Lw:ly an 2 pole by twd men to be dumpcd ow pasmoe tg-the vertical -
. .nearby, The. pole with \Which this is done, is shown sh'lft, -and there deposited io® -
-7, in Fig. 9. To the center of the pele a rope is attached ‘]Jl’ﬂ'L basket o ]:u: hoisted -
which' carries At its fopse end & bambbo stick. This - up. . _ o e
S[J.I:L is [Msscd thruugh the hapdles of the basker, dnd -0 '_' . -

hen bmught up Yertigally against the rope and held S, . o
- MINER $. ROPE MAKING”

there bv one of the carriers, who grasps stick and - mpc .
Cagith cmc hand. Both men are then ready to carry thé The rdpc used Dby ‘the g’
_imd away. This di:w:c snmEh: as it is, qusptnds the Tiners on dheir windlasses

Bﬂskﬁt arxd releases it by Kuing go the stick. = must needs be very strong, it

‘Of tools employed b}' the CO"LI miner, there is more hﬂs to raise and lé_\y,er' 'c:)alt
\ranttv thiut one might expeet. For breakmg up large 4 men. The rope s twisted
‘meces of Tock the sledge-hammer, Fig. 10, is used, witl of ‘three strands of. bamboo:

.a hmj }qbout 10 Enchl:s %;Eg. Itkls nolt: used under drips. No doubr, experience
groun 0T want o ‘?p.JCC Cp].l: —ANE 15 rl SEIVfSr [augh[ thﬁ Chlll th"l( Such .

f&;’hdlg?ng thcﬁl‘l;afttk A sht;vcldls not lélstd ar all.# ropes have 4 Timit of mseful . e
en digging a: basket is. placed in réadiness, and ness,-and they are accordingly - Miwex's Winveasy Roes..

lgosening the matérial, it drops into it, or the dirt is ; .,
: dg he basker whi hP hen 1 . used nat longer than, from  piiecd icon heok, at-
scliope into the basket which is then laid on ts side. - ten to fiftecn days. The vil- '+ tached to the windlass
., iy which th
- -The, coal mined at Kong Tong is a good \;rr:lﬂc ot |age shown in the background rop, o, ‘:n:: N
o an;hmcttc, and it is prled from the S()]ld seAm’ with of Fig. 1, is, the place swhere from the mi -
wcdges Where the space permits a wedge with 3 |jece ropf:b dre manufacture®, ) SurdfT ’
" handle, a miner's gad; is Qsed see Fig. 12; held by and Figs. 16 and 17, illustrac- -
, :
ane maq, while another swings the hammer, Fig. 13, mb stheir manufactuce, were photoﬁraph? rhcrc.
10 hit the Aur gad Aace..In ther.l] mining, where the 1 ang thin srrips of bamboo are first twisted upon a
miner works lying dD #n, the wedge without a handle, th:ﬂ similar t the hemp-wheel shown in Fl‘i_ 248,

+ the' hand-gad, Fig. 14; is held swith onc. hand and "Three of thete strands are then fastened singly\ upon
_dmm dawn with the curious h:Lrnmer Flg ID /]'l the hacks shown in Fig.aj. The other ends of ‘these
P \ : * strands are hooked 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

' thc one at-the other end, respectively, upon
the two parts of the rope machine. The spac-
gy ‘block, seen lying on the platform in Fig.

two men, one at exch handle, close to the
place where the three strands are fastened to
the ne hook on the machine, Fig. 18; so that

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

Fle. 7. Coa. Miner's DuFr Basker. Used like the basker on the left® ance-for [wlsung L_he-othcr end of the rope,

. . . - . K ’ »

The sketch shows the

thé strands pass through the channcls. As the

"l'a\\? in shape:. To raise the large wingllass buskets, thcf “consists of a round trgu "disk about 4 mcbcs in di--

16, with three radial end channels is. held by

whale length of the strands have‘becn united: -
to a strong, Ormly twisted rope. The gontriv--

of Fig. 6, fuc shifting by hand lumps of excavated coal® from Jzeral drifts. shown in Fl_ng7,]5 held aggihﬁ two Upfight )






. }?1:‘__. 1. 4o Shisew’s Pier-Axe The \Iﬂ;_’lﬂ pmnl'.ui pick-axe.

.- . ) cnlerping }hr. shair

posts. ranuried into the ground, by a mhan whe turns
all three hacks ar once by means ol 2 woodenshar,
lagsely pcncrrt.ul by the rurning Lr.,mi\s‘ which form
th redr of cach honk. Thmugh CONURUGIS LU,
1 st-.lnr‘« Tm] the re sulting rupt hcmmf. shoreter and

i mnu] ul 'l_h W uwlm L] down by tht man standing
LJp(m it and turning the single w.r“lmk _UnforLumich

- Aniking The fat fave wi thes tod with o

ol the pictere. The sled ike frame. has 1wo upri s

Htt!lwr‘ o one L[hl of Lht htdd 1;- el pow eliguing anL

the crank ﬂuu not “shoty dt.irly heciuse s ifon
L(:mude\ wirh a black wall ot in the blCLErL

which are propged against the frame mn the dife :
in which thé sled s pul‘led The upper tross-picce
tween the uprights s perforated in the middle for
passage o, the, abave menvened single crank wit

unsecn huol\ snfitar 1w rhose shown 1o Fig. o

Miveies Flavonen \‘\.m,) o G, Where \pm permite one map holding the instrument by ats
Vot gpane the sl coal, wlebe another dites the wen peint i the seam e split b\

fe arem Domner ~1|Jr1\.\11 i P 1.
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this hook re fastened the three strands abeove nored
which in the process of twisting become - rope.
Twnsted rape can be scen clearly dangling frum the
back of the upper crosspicce of the frume. o fron
the iron crank extends downward and its Jundle can
be recognized by closely looking at the. picture. On

the sled Yes e Taving 06p” or spacing block above

deserilied.

S5TONE BLASTING

In and areund Kuling, Kiingsi provinee, a grear
deal of b]zmmr with gim powder is carried on by
Chinese’ ‘.mr_}\mcu to secure buildiig stone. I is done
in such @ primitive way dar we might be misled o
believe that Tt s a native practice, hot introdiced
recently by foréigners. -

-

- Freoo1a L ADver’s Flavo-Goang or Excavaroseg Qs

One miner balds the poane ol the landled ron
aaant the selid coal seam, wlhide another miner serikes !I, Hat gaed-taoe withe chis hamaer,

A ancomun Lol

pad, Tigl o,

The honor of having invenwed gudpowder ts cred-
ited to the Chinese. Their chronidlers tell us thar
already during the Wei? dynasty {(2a0-265  ap.),
“crackling and Cx}:loding staves” were used, to which
were added freworks of gunpowder by the Emperor
Yang Ti (refgned from 6og-617 a.0.} of the Sui dynasty

-The use of these for warlute Is not proven. The uend,

however, wis l'_gn\' such ;1pl_ﬂic;1ticm, and cxperimeniing
was carried on along these Hnes. “Thunderboli pro-
jectiles” made of paper filled with lime and sulphur
were wsed by Yu Yun-weny a general of the Suag
dynasty, in 1161 gy, av the bartle of Ts'ai Shih, near
Nanking, When these touched the water, Jept
from them and dense fumes rase up which helped 1o
defear the ¢nemy, At about the same time another
genersl of the Sung dynasty, Weir Sheng, employed

e

' 342

attl e exconane conl in contacted whsts, The miner

- segg il hlu left hdnﬂl the podnt of the ren insrmment against the «olfd F0al seam amd serkes s Har tread e the disasielal ron

larnguer, Fig. s,

\-\Imh 15 owell ada;aml Tor avinging 1n resericted space,
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means to throw “Fire-Stones'
a considerable distance and the
Chinese  historlans
state thae this
nitre,

expressly
“fire-drug”™ was
made of sulphur, and
willow charcoal. " Arab traders
brought the seeret of this com-
bipation to Western Asia, and
here, it is saxd, it was adapted
to warfare 82 met]i.mt {or
missiles. The use of gunpcwder
for blasting is dnorher applica-
tion of fur greater importance,
and yet the Chinese annalists
are silent on this point as on
most of the primitive frades.

To reten to the present
mode of blasting, as practiced in Kiangsi. The first
thing in blasting is to dill a hole in the rock, next
comes the charging with gunpowder, and finally the
setting off or firing of the charge. The drill ar chisel

used is a steel rod frum one to two feet long which

fits into a holder. The cutting end has been fattened
and ends in a rounded edge, which having been
sharpened In forging by hammering shows a bevel on

B

"C‘;i_é_h-sidc. Fig. 38

Fia. 15, Coart Mixea's Hamsren A thick iren chise mownted on a wosden handle, vsed for
sreiking the gad point. Figo 14, aga

st, ll-_u_;-_fr;lirl.r coal scain n the side drifts of the mine.

) .38 shows, in the center, a chisel In its
holder, and “hexttg-it -a-loose_chisel. The holder is
farmed of an irgn sleeve with sockets at both ends.
One receives the drill and the other holds pmma—
ncntly 2 wooden shaft, whose free end is protecied by
two rings of intertwisted rawhide, The chisel is held
with the left hand by the wooden part and kit with

a stubby iron hammer. The rawhide rings are a .

Fra. 16. Pant oF Cosc Miver’s Rore Maxiwe Macuve. A single iron twist crank, imperfectly scen, with a
wooden handle plainly visible, pancurates the top cross bar of a wooden {rame, propped vertically en a heavy
woaden platform. The* spacing block is scen lying en dhe platform,

- & . .

.
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wonderful protection for the wood, whu,h weirs:
down smoothly together with the proreciive ring

withour, ever getungrogged. While hammering -the -
sitbe drll. A hole 1s thus started in the ""’fmyr:d end of 2 mg. which is pubhcd into it with the ~

~rock undl the depression is well marked. Then the
workman butlds with wet cl..ly or mud a wall around
ole and pours water inte the enclosure. Now he
resumes his hammering with continued turning of
the dnll untilvt_he hole is about a foot to a foot and a4

illtriturated and Eump\« 'Iht long iron wire,

and sucking withdis mouth the remaining water into

the tube Wlthdr W&’n this manger. The hole 1 still

moist frt;m*thc Water and-is now wiped-dry with the -

bambog . tibe. "

The Lole is now readf™ w0 receive (he n.harge. At
Kuling the workman keeps the gunpowder in a tin
can. Thc Uunpowdcr is of native muke and appeurs
2 'feet

Fio. 17. Part*or Coar Miwea's Rorr Makisg Macmne, The picure shows the losse turning device, belonging o the madhne
Lar making bambon windlass rope. The handle-bar, ingeaiously set upon the handies of the three eranks, enables the worker w -

half deep. As the hole gets deeper more water is
paured in to keep its level abgve the edge of the hole.
Holes are usvally drilled vertically down #ato the

rack, or sideways slanting downward, This is neces- -

sary 3o that the hole-will retain the water. If a“slant-
ing hole i$ drilled a mud-wall is built ‘around the
lower part of the: onﬁcc only, as this is suPﬁuent to
retain the water. Ic “this wet drilling the p’lruclc‘i of
crushed stone get mixed with water and are with-
drawn ‘together with the water. To clect th]kijl use is
made of a small b1mb00 tube, open at bot

which is inserted open .into the hole, whcrgupun
when its upper end is closed with the thumb, i{ can
be withdrawn with the liquid fn%m tube. Finglly,

when most of the water has been tus withdrawn'the
workman pushes the tbe into the hole once more

ends,

tarn all three at the same time

214 inches long and 1/16 inch thick is put into the
hole with the looped end cxtendmn and pewder
poured in o fill about 2 inches of Ehc hple which is
barely 1 inch in diameter.” The . rm’ger iy then
rammed down tghtly with the long ron red shown
next above the iron.wire in the picturel The plugging
of the hole,is done with small pieces‘of crumbling
rock which are fiest pulverized and then, thrown into
the hale and rammed down as was the pawder. Thus
the hole is fdled to the top. The iron is stillyin the hole
and must now be carefully withdrawn withpur caving

in the material to leave a vent for the inserfon of the :

inte the loop of The. svire and hits the chisel\close to
the loop with his hammer. Holding the chlsel\steady
I\to the

and tapping in an upward direction, paralle
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wire, the lutter will Tome out Je Lvmg a stooih h()lc,
which extends dear down 1w the powder. The fuse is
ralled-of thin Chinese paper. in strips- half -an-inch

wide, and filled with powder. Iuis easily insered Tte

. _the hole. The workman lights the extendiog end with
. an Incense stick and theu runs for safery, Atter-a few
" seconds folluws 1 report and in most "cases the blast-
'mg of a piece of rock s accomplished, Verg. rarely

does thc powder theow out the plug without dding
the intended blasting.

holder for drills or chisels, and the mude of ‘Jrutc‘:l::imJ
the wood agains traying. The drills are hetd in the

‘holder by -friciittind when one peeomies dull, i

is casily rcm(wccl by t.ippqu\r:th the humuzer iLsminst
fhe metal: part of the holder. The rawhide rings for
the protection of the wood fulhll their purpases ex-
ceedmglv well, Our carpenters have sometimes a
mct-rl—r-rﬂu—tﬂ;_pm!_mr_mg_ﬁm_\micn handles of their
chisets, an artempt-in the same direction, mth miuch
inferior results. :

b

. ) Y

-Fig. 18, Sroxe Q}L.nn\ma TooLs There-is the -drill-hammer-and drill- b:;hlcr with three different drills besides one in the holder
R and the blasting nu,dlt. ) oy

a rough block of iron, one
“worn down from continu-
ar iron does wear away
“svood and rawhide. The
: shiown; are always used with
the holder, The drill nex above the h.m'lrncr is used
for dressing the rough- qu:nmed stones. The woerg

-\ end is more or less: squared and farged inro a tapering
1 point, The dell- hgldtr meddlc), with inserted drill
s 21 inches longX det-alone gl inches long,’
and Lthe wooden st -haga-diameter of 1 14 inches.
riginally the woodeir shaft was about as [ong a5 the
“metal part of the holder, and ithe end to receive the
" rawhide rings hadra s«mew}na{”'smailer diameter. The

. Fawhide rihgs are-ap Ed wer dnd ‘upon drymgﬁ’_"]mg
“firmly to the woo '

: Imcrcstmg aemils of the pracess are the use of this

ous hlttmg Tt 1s'<‘{=mr1gﬁ
frnm mcrclv i]utl.m

‘t B a

L. PO

Besides the tools shown a sledge hammer is used
and irpu crowbars. The sledge hammer is elliptic in
shape and has-the characteristic flexible handle, In
lifring i up to deal a blow the worker grasps the end
with "the left hand and bolds the right hand rouind
the hghdle near the harpiner-head, arid'then slides the
latt;‘ down to the left and lets the hammer come
down. The sledge Kammer is used for roughly wrim-
ming large lrrcgui.lr boulders, for looseni attly
dislodged rocks, ewc. The crowbar serves vighis nses
ag a lever, very much the sam€ as we would employ’

t. I do'not think hewever that it is a native tool, bur.
was probably intreduced by the forclgners,

It has been recorded that the Romans made use of
the' expansive force of hurned lime with water to
meu.m: Iarge stones. Hcatmg stones and then pour-
1ng quantities of water upon them is another prim-
itive procedure. We do not kpow whether either
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method was used by the Chinese. Lime might have
been used in this manaer, to judge from the rle it
played in the carly Chinese experimetits to fnd ex-
plosive mixtures for wactace, We are anly oo ape to
lose sight of the fact that primitive people aceom-

plished wonderful feais by patient mass labor and

simple mechanical means. In observing ruins of old
temaples :md poagodas | have often seen slabs of stone
which have. their edges curiously embattled, and

furnish a clue how they have been cut front the solid

rack. The procedure was to cut alOng,é straight line
rectangular holes about 114 inches 1anr 1 inch wide
and about 2 inches deep, with the dlst_ancc berween
the holes about 2V4-inches. Very likely the universal,

" very ancicnt methad of quargfing wirh plugs and

process two wedges are put into the holes and a third
one is driven In between them. The workingman tap-
_ping one after the ather of the wedges in the row
-will Ahally fracture the rock along a Jine passing
from hole to hole. Slabs gre thus pried from the solid
rock with efdges lined at intervals of about 214 inches
with rectangular joeisions. Alter such slabs, some-
times of enormous size, have been dressed, and the
quarrying marks obliterated, we stand and wonder
how the Chinese with their primitive methods were
ever able to quarery 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

)

thisels, like the two in Fig. 19,

wsed for taking. water fram the blast-hole. The same
principle is made use of in an instrument known in
Europe and called thicktube.. A metal tube, sually
wich a handle on top is employed to draw liquids
frbm a barrel by inserting it theough the bung and
closing the upper hole with the thumb whereupon
the tube Alled with the liGuid can be withdrawn, The

_Chinese go sull a step fariher in applving such a tube

for withdrawing sediments from their kongs (earthen
jars} sm:cd with rafn water. For this purpose a bar-
boo tube is Kepr abour the prem-
1ses, 15 feer long, ‘inches in
diameter, and closed ar the upper
end, bur with a small hole about
1710 inch*wide on the'side near the
closed end, This tube is pushed
inta the kong with the forefinger
tightly pressed over the little hole
until the open end is in contact
with the sediment at the bottom.
 Now the finger is taken off the
litde hole, the imprisoned air es
citpes and the slimy sediment is

21/3

tube is filled the little hole on top is
closed_once more and the rube with-

“the little hole is opened again and

“out. In this way the sediment can
be completely removed wichout
- " much trouble, and without disturb-
ing the clear liquid above it~
1 was told that in the Laushan, a mountain group
northeast of Tsingtan, the breaking of granite into
slabs for building purposes is carried on in primitive
fashion with ?nooden 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 ago, but since building stone for
a populous city has been taken from the Taushan dur-
ing the last three decades the methods of procuring
the stone have changed. I spent some days in the
Laushan and found - that instead of the wooden
wedges as T had been tald, steel wedges are used. First
thére is a row of square holes made with pointed
and then the steel
wedges are driven into the holes, until the stone frac-
wres along the line of the holes. The same picture
shows three of the wedges and the hammer. used by
the stane worker, Powder for blasting is not uséd at
Al, in these parts. .

syphoned into the tube. When the’

the contents of the wbe is let run

drawn from the kong. This done, -




) TOOLS TO MAKE TOOLS - B

Lo
Fre, 200 QuarnystaN's SLEDGE.
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For uvimming stones, breaking off of projecting
edges, breaking thinner slabs in two, a sledge ham-
mer, a5 is shown in Fig. 20, is used by quarrymen,
with an upusuatly thin bandle fer the size and weight
of the head. This sledge -hammer is wielded with
enormous force, by taking the end of the handle with
both hands and swinging the hammer in a large circle
backward and up in the air, so as to let it come down

o - 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

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

taken in the Laushan’ Mountams near Tsingtao in
Shantung.

IRON WORKING IN CHINA

..The singular fact that in China casting iron has
ed the full development of*forging iron is a
0g phenomencn. In- a-way . it.seems quite

when taking up iron as a. substLtutE for

IR : e
bronze it mighr have been :is_spfmcd that, being a
'metal, the best way to shape 1t was to cast it. In over- -
coming the technical difficulty of generating suffi-
ciently high hecat, a valuable aid may have been the
superior box-bellows, whose construction is exceedl-
ingly SJmpEe and cﬂ'&ct surprisingly powerful. We
have certath proof that the casting of iron was already
highly developed in the first few centurzes of our era.
Products of cast iron are far more in evidence than
those produced by forging, which led some modern
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 that the Chinese attained considerable skill in
producing edged tools, and wrought iron. If we ex-
amine closely same of the trades in which their im-
pléments are employed we must perforee acknowledge
that their skill is by no means contemptible.

Glass became known to the Chinese in the sth
century a.wn, and it was manipulated in;the same
manner as hard stone. A.bottle for instanee was not
blown' but worked cold out of a solid ]‘kump. A hole .-

\-\_‘_\x . ) . 2 .-
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was drilléd and this being larerally enlarged, decora-

tiens were cut on the outside. Chinese drills readily
perforate cast iron which scarcly yields to a file. The
western world stands astonished at Chinese preducts
of the carver’s-art in precious stanes, notably jade,
awhich s harder than steel. Tropical woods of exceed-
~ing hardnegg which cdwnot be planed are fushioned
inta furniturd and patiently carved 1o show the mast
intricat&ornaments. At the bottom of all these things
are simple Hirle wols, conceived by clever minds and
executed by skiliful hands with forge and hammer.
Locadizarion. of trades and, Jack of easy COMUMLIRCH-
tion are also Rictors apt w give rise to e impression
that certain of the trades are nat ae all or bur poorly
developed in Chinu, We g]cm from C hinese writers
thit in-the Arstfew Teniories of our era the iron in-
dustey and crade were: ipthic hands of the penple of
Liang. then o distrigt Th Western China. Taivuan Fu,
{now the capital ity of Shansi - provinde), used 1o be
fumed for i coelery, And even Marco Polo, usoally
_reticent on such fetails, rerarks that it swas g [J];IL‘(:
af grear e and great industry, for here they manu-
facture a Jurge guantity of the most necessary equip-
ment for the army of the emperor.” Diwn to the

CHINA AT

. Bracksanyer Sime,

middle of the Last century there was

WOR K

in L} at ity an
Jmperul factory of ’l!’[IHL‘I’V matchlocks, and similar
implements. In-the Chow Ritwal, dating from pre-
Christian umes a statement ocours, that "Chx_’ngf”
swords, Sunyg wxes. Lu knives, Wu and Yuell two-
edped swords could not be made equally ¢ “guod when
the muerials were removid. and” m\mut‘luured al 4
_ The
fume. of Chinese iron spread early abroad and Pliny
relts us that the best oo Lipr the an;m_ market
was the one procured from the Seres, undoubredly
L.h:: Chinese who ulso supplied the ofd wortd with silk.

distance from- the-place of their pmductlrm_

ELACKIMITH SHOP ’ I

Fig. 210 phatopraphed near hu]mn hl.:nm.l prov-
ince, '2{1\ es a view ol u Chinese hLlL]\‘\Iﬂ][h ehup The
hearth is Buile up raughly of bricks and.clay. with ne
hood over it for the smoke. On tp s the place for
the Lhdru;.il fice Lmd besicle it the hcllr:ws \\lth el Ly
pipe. nou seert leading therelrom into r]n {ire. The
winden bellows s smewred with clay o protect it
from the Gre, On wp of the hearth are lvm;ﬂ Various
tongs and tools; the cast iran keule near the fire has

-
s
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sometimes a chain or iror hook fastened to a rafter

above the hearth holds the cooking pot dirdetly over

the. fire. Shoes are L\mg on the hearth for drying and

a rain hat is plessed intn service to ]-\cr:p the wind

from the fire. The Guenching water in an earthen-
. ware bowl stands over the bellows. In front of the
-~ hearth are the stumps of old trees, rammed into the”
sround, each one supporting an’anvil. The stump.
nearest the beholder kgs a peculiacstaple driven D its
sside. The obl ang slot rr:cu\es the unhandled lever of
the. blacksmith she s shown in Fig. 25. The hlack-
mith~can assert great strength on thé handled lever
nd yet have one h.md free w hold the piece 1o be cut.
Thc 0ld fashioned tobaceosmoker’s water ppe, stand-
ing Beside the cloth-shoes is also quitg necessary fc:r
good work. VAfter great exertion g-few whiffs are
sbways welcome. In the fareground there can also be
“:oseen several harge-handled hammers. A ra¢k on the

sale, besides somg odds and ends.

The Chinese Blacksmith 'is capable of m'lkmg al-
most anvihing ‘of iron, from a tinynail to a large
anchor, He forges, welds, brazes, c':rhdmzm iron into
“steel, furnishes iron ools with steel cuttmg edges. His
miost efcient implement is his bellows' which gives
with gight effort an abundance of air. For raw mia-
terial he relies “nt:wzldavs very much. upon rhe.qm‘pr}rt
of- foretgrnﬂron. In Yome districts wher€ native iroi
ore is found and reduved to iron, the blacksmith buys
small pieces’ of pig-iron and decarbonizes 1{ on his
forge to prc:ducr: wrought iron. .

ALCordu.h
certain industries sarmne blacksmiths cophine their
activities to the making of a certain line of Mensils
and twols. So we find at places where building of
native watercraft prevails ' )
an anchorsmith, in the
porcelain center King Teh
Chen,

fron tools for paring ‘the

Ta

the makers of the

_ pur::!:]ain ‘on the potter’s

wheel, in Lung Chu.m
Chekiang, for hundreds of
" years  past, swardsmiths,

who make excellent steel
“or iron blades: The cutlers
cof Wauhu make scssors,

tw do dury for work and for cooking the meals. In -
the Litter“case an iron tripod s pur aver the fire o

" nails

awvall contains o fews piedes-of finished ware, ready for*

trr local demand or preponderance of.

pincers, thimbles, o ruzors,
shears, ‘.calptls ete.

T]’lt tradc of . Lht: })]JLL

smnh sezms the most important in the economic Infr_ :

“of the Chinese. First 6f all he maked the tools for a
great vaciety of tradespcopl'c, in fact thoy are almaost
all indebted ta him for ane or the other af their toals.
Far Lnrncultuml pur-:wts he makes hoes, shaovels,

rakes, tccth for hartows, cléavers and cutters, kmvcs.
_spadés; plf;w'_shd.r_cs,_ _trimmings tor mills, scythcs

< wheelbafrow tires, ete., for kitchen usc “Cleavers, mngs 5.

forks, shovels, . frc\v00£] hooks, singeing. irons for
meat, stove grakes, and the household at large is also
greatly indebied to his efores, when he furnishes
, balts, hasps and stap}ts locks and. Keys, hinges,
door‘klmckers and rings, candlesticks, limpholders,
Jantern-frames and handles, rar-traps, awls, $CISSOrs,
_pincers, pliers, packdhg necdles, smle hooks, knives,
Elcs h.mdstuvu covers, etc. Cr

. The pictures of the blacksmith shop and d¥e shears
were taken in Sha Ho,
OURLAINS. Lo

at the foot of the Ku% _

Fig. 22 shows a typical’ sgecimen of a Chinese

blacksmith’s anvil. It iy, cast of iron in onc piece.
_ There are iron foundefs whe engige only in the mak-
“ing of anvils. They produce a high: gmde casting
perhiaps more. akin o eust steel than iron or else tht}’
have a method of surface hardening, 3 kind of-cem-
_entation process. Many of the anvils T have locked

_at stand up very well under the heavy blows they

receive, much hetter than ordinary cast iron would,
o my judgment. In principle they resemble’ ours,
. There is a certain eentral horizontal top- s@face for'
miust of the work, with Hat-topped projéiions set

‘below it on fwo opposite sides which would cgy-

respond to the beak in our :mvﬂq. 1 nothcd some
Chinese anvils in Shanghai with o hardy hale, but
this seems to be foretgn modiheition. In'tht: country
I never saw: it except in the kit of a tmvclmg tinkee.

TA Separate arrangement serves for h()ldmg a hardy or

ANviL,

23, Hea ERE TH's
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fuller, Astout post is rammed into-the ground, about
- three inches square and cxtendmg ahout two feet
above the ground Near the.top a ting is fastened to
. hold the fuller or hardy :

The anvil is mounted upon a trcc ‘trunk, which is
st imto theé mud fioo? of the stithy. The heighr from-- =
ground to the fop face of the anvil is abour 26 ‘inches.
“'Fhe top point of the wooden support has usually a
chisetled-out recess into which fits the square bettom

faces into the wood. The anvil as shown on the pig
sture 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
sxdeface of the anvil, The top face is square with sides
" 5 inches long. The height to the surfage of the pro-
jections is- 4 inches, to the middle ‘part 514 inches.
_ The extreme length is"13 inches. The _smﬁce of the
-projections is square with sides extending futward 4
inches. Very often the stamp of jthe anvil. maker is
shown on one of the pcrpcndlcular sides in raised:
“characters.

The photograph was taken in the Native Cif,
Shanghal,

Frc. 23. Bracksait's 1ron-ScaLe Scrarsr X¥p Tonas. . : .

._-ends;_w'hi]:h' pierce the wood and are clinched where

surface of the anvil, and the latter is. fixrther secured
by iron spikes driven close to its perpendicular side

-article to be Ecraped'is held on a low bénch with a

" halds down the shoe he is working on. These con-

BLACKSMITH 5 TOOLS )

R

Q.E‘ju: ‘thols used By Hhe Bladksaarth T‘hzl\h‘:'onlhgS o
becri 2ble to get chturcs of a few, butof these one is
very “characteristic, It is € scraper shown in Fig. 23

g915, resembling a spoke shave. A wrought irop, rgd
or blade-holder has wooden handles on bnth pointed

thiey emerge. The thickened part in the middle of the
rod has a _rcctangula'r‘ 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

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

“trivances, as substitutes for a vise, are very important
and are not only confined to the blacksmith shop, but
-are the sine ‘qua non of many other trades. Most
forged articles, with larger surfaces, are freed from




scale and made «:mooth wich this scraper. Tht whole
length of the ‘B-l*tdc holder from handle to-handle is

20 inches. Its horizontal width in the middle is one
- inch, and its verrical thickness 14 inch. The length of

" thegvdaden hqndlr:s iz 284 inches and cheir diameter
!4 inches.
¢ Tig. 23 (m1ddle and lower) shows also back
“smith’s tongs, two of the many he uses. They are
“wrought of iron and generally resemble ours, The

These tongs differ dmong rhemselves orlly in the form
of the jaws. Some are fat, others long} and poinied.
In some ene jaw is convex ind the otl;u:r coneave 10
fit into the convex part. In short theyare formed to

fire of the hearth, The photograph was taken in the
Native City of Shangh'u.

“Files are also used in the blacksmlrh shop. They
are usually rather long and heavy, and-have tangs on
both ends. One teceives the wooden handle and the

. other a1 wooden end piece, not here shown, résembling
2 handle, with a ferrule. Bur it is not used as a handle
-and is much loriger than the handle | propcr Imo the
bench, where this file .
s used, a ring-topped
spike or evebolt has
been driven, in which
 the wooden picce at
" the end of the \file
. can slide freely,

When fling, the ard-

cle wotked upon, is

_held in the lefr hand

and the heavy file by

‘the handle with#the.

right hand, the other -

end slides back and
forth in the eye-bole -

uz

longee. one is 20 inches long and the adher 16 inches.

“hold all-maaner of-shapes-which. need holding in the

—— -—""-"_‘ - -
_‘__\;_\-‘"F-I’G. 24, Dracresaure’s TiLe asxp Compamses,

and is easily handled, and exerts a helpful dewn-lever-

age. The files usually have indentations on all four -~

sides. The ridges cross each other, Thac is, when mak-
ing the file parallel ridges are frst:cut to cover the
surfuce running from edge to edige but not forming
right anglesswith the edges. Next the surface is cov-
cred with parallel nidgeg which cross the ridges previ-
cusly made. The file withontt its gufdc rod, shown in
Fig. 24, including handlé is 21} inches long. The
guide rod when attached would make it about 16
mchcs ioucrer The fle is 1 inch wide in the middle
and it'3s 4 inch thick, The weight is considerable and
without the clever supporting arrangement the file
could not be handled easily. As mentioned before even
surfacés are made smooth with the scraper but del-
icaté, small abd 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 pracess: The file.is semi-fixed and
the article to he filed is epsily turned under it to be
smoothed all over.” P

The compasscs. shown in F1g 24 dre used in
S‘hangh.n blacksmith shops, but it lS doubtful whr:t}lcr,_f

Lo

o
T
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the primitive artisan in the fap-away village,
with his innate ingenuity, would deign to use
-y makeshift to aid him in eutting our marh-
emarically circular shapes. His ingenuity pro-
.duces round shapes guided only by the eyr,
“round sh.lpes which are full of beaury and life
because the vital touch has not been knocked
.ot of them by marhematical exactitude: The
ountry artisans are creators and not slaves of
naderi industriatism. Tc is a_pleasure t sec
moal thelr work. The unf.nlmg cyc does ,
_ ”quxre measuring rods, remplets, gages, Cﬂlpers
e_r compasses. The photograph, Fig. 24 was ta]-\cn m
the Native Ciey of Shanghai. . '
- 'The sheer-meral shears, Fig. 25, is nsed for cumnq
'-sheez iron. Thz unhandled lowér iron arm of the
- abruptly - bevelcd, stecl-edged instrument is thrust
" thiough the vertical slot in rhc staple seen proiruding
from the wgaden 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 wooden handie of the shears in a direc-
~tion away from his bady.*The angie of the staple-slot
“and bent shear-blade inserted therein compel him
[hcref()re to cut not horizontally but dmvnward

2

BEOX BELLOWS
‘In many cases it is true thar like wants in this
manner by the most diverse nations or tribes. Jnvesti-

gating Chinese contrivances, however, we get now
and then a surprise by finding that they have solved

box-beltows is an example of a Chinese instrument
.. which in addition to its novelty has the merit of sur-

Fra. 26, Canxusy Box Brivows,

world, have heen met by ‘like devices or.in like

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

Fis. 27. Cross Secriox THaouod Crixesr Box Brioows.

p;n_;sing n _cfﬁcitncy any other bellows made before
the advent of modern myrhinery, '
Usually the Chinese Bellows, like the one shown,

15 o rectangular box, divided inty two compartments,

Ly a wall. This dividing wall can be moved back and
forth in the bux by a bracketed handle consisting of

two parallel wooden rods, one fasteneéd above the

other to the dividing wall at right angles thercto, and
passing thence through the end-wall of the box. On
the outside these rads are Gnited by a crossplcce
which serves as a hondlé for pushing and pulling.
The shifting of the dividing wall changes the size of
the compartmcnts with each stroke, as one gets

_'smalltr the other becormies propomonnte]y'lirgcr.

Each end-wall of the box has an intake valve for-air,
one of which, a cross-slatted orlﬁcc can be geen in.
Fig. 26. on the side of the box where the rods for
shifting the dividing wall emerge. Inside the box and
over this squate orifice hangs a wooden ghutter,
hinged in crapaudine door hinge fashion, \Sil;, to

prevent rats or mice from entering the sapctur of
the bellows, the square oribce is harced, as seen in the .

picture, with two borizontal slats,. This much, g%
plained, we can understand how aic.is takeggt-in al-

ternately at cither end of the bellows by opening and

cesing the intake valves, opening a
valve when the dividing wall is drawn
away from it, and desing it when the
dividing wall is pushed toward i,
Consulting again' Fig.” 26, we see on

nozzle Jvith a round hole through
swhich ‘the air, is forced from the bel-
this nozzle' a separate 'compar'tmcnt
huf 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-
tition 100 two equal parts, thus ferm-
ing LW ducts’,_ Ench-wit]) i sygiare

Yo

the side of the belléws-box a wooden

lows box. To take the air out through...
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" crosssection. At one end each duict commumeates
with the nozzle dnd ar the other end with éne of thé
large air compartments of the bellows box. The at-

- tached sketch, Fig. 23, shows a horizontal section
through. thut part of the bellows. box where the ducts
run and converge into the single duct of the nozﬂc

~ fastened on the outside. The edges of the shdlng

chicken feathers, as is showr in ‘the skerch.
Fig. 28 affords a view into the bellows box from

feathers used to make airright the edge of the sliding
pactition wall. Sometimes se\"er.ll Iolds of soft Chine

paper are inserted into a~sforall arou is sliding
valve forming the partiveon wall, some hdnmnu an
one “side and some on the other, when, -

feature, seen anly on che inserr of sketch, Fig. 27,1
the valve at the point whe]je ‘the two air clucts con-
verge into the nozzle. Zhis valve Swmgs- hath ways -
S0 th'lr when pushed bPMe draft it gives egress th the
air from one side, while it c]osts the openiig tw the

g, 28, Clusesk

- partition wall are made dir- ught with,* ordumry '
aBove, after - the cover wis removed, and shows the .

llke the -
Teatherg, they make a tight jeint. Another impormnt .

“duct on the other side and zice persa. In' the sketch

. - - B e ] . . o - .
the position of the valve 1o the nozzle is shown-as it:” of the bellows box. The wooden nozale has in this

~ward t]‘lt nvht"Thc air ahead

appe.lrs when the shdmg partition wal\l\‘F,s pullcd to-
Jof it iy forced cut
through “the duct valve and nozzle as indicated by
arrows. As soon as the dividing wall is pu
other direction, the valve in the nozzle flies o
a characteristic click into the positon indidited - by
dotted lines and closes that’ passage bole Emm which
the air was just before biown.’ r -
Usilally the bellows' have an outlet nozzle on]y on
ofie side, some, as the one-on Fig. 169 archeted with
two, one on ach side. not to be uscc] 2t the sarne time,
however. The nozzle which is © remain idle is closed
ﬂ_g';lin_._s‘_f He side wall of the betlows with = long

| in ihe

_wooden shide, along the bottom outside macgin of the

=

Hax Brooow

box, as can'be seen by consulting the photograph, Fig,
26."The valve'in the nozzle is% thin wooden rects
angle, constructtd tike a door, with peg-projections on
ti)p and botam, upon which it swings, now, c]ming’
-oné_and then the other air-passage as the bellows 15
‘workéd. The drafr is practically continuous. The
p]ctilres were taken in San H(), Anhwel. '

hinged. valve, set vertically in the nozzle on the sidé—

10E VIw,

with’

Flg 29, is added to illusrate more~clearly the

T
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" case beent removed, and the blade of the valve can be
T seen- -&mndlng in 2 neutral position. As the bellows is
worked by alreriiately pushing and pulling the prO}cct—
ng’ h"tndle the blade of the valve swingsback and forth,
now. closmfr the one air passage, and thien the ather.
The ]ap:anese have also 2 hox bellows. It was wrongly
deseribed 'to me as quite similar to the Chinese, but s
“designed differendy on the principle of 2 pusdip. The
hafidle pushes a piston consisting of a- rectangular
board with .a leather valve, the skin of a.fox being
cansidered best for the purpose; the pulling of the
piston_opens the valve through whicldir is let into
the chamber and upon pushing the
- closes and the air is forced out through 2 small nozzle.
The Japanese bellows is therefore only half as efficient
as tii‘c Chinese one, which has practically continuous
action, giving air upon. pulling and pushing the.
handle. The bellows shown T had made in the.summer
of 1924 by 2 local carpenter in Kuling, to be scnt to
the Mercer Museum at Doylesmwn whcrc it is pow
on exhibition. -

USE OF SHEET METAL

.. Sheet metal plays a very subordinare réle in Chigg
The only means of its manufacture is the.anvil on
which it is hummered. Its use is thercfore very re-
stricted, The gates of walled cities .are frequently
covered with hammered iron plates which are usually |
not Jarger than 4 by 6 inches. Sheet iron is never

”

Fre. 2g. CoIxEsE Box BELLows.

le the valve -

. _ - .
manufact ed/quantitiea to sell as such for further
aprifacture of uscful ‘articles. The coating of sheet ™

iron with tin is not known, The reasons why the”
Chinese make ‘such lirtle use of sheet iron are several.
The wcightlcst is probably that the art of casting [ron
Was 11‘1 \’El’y F.'!rl—y tJ.JTlCS brought tCl great pcrfcctlon.
Another is that the use of*iron has been greatly dis-
couraged through high taxatien” which was. at times
so oppressive that people would use wooden plows
and pull the weeds by hand in order to ayaid “the

ruinous taxes placed upon irgn utensils. The great.

skill in working copper, brass and paktong (a kind of
German silver) also militated against the use of sheet
iron. These met’lls could be tast in sheets and then

hammered cold b~ . .
© 'To cut sheer. memw! the Chinese use shears lukc the

one shown in Fig. s0. When using it, ir is held with

the right hand grasping the handle with thfz curvcd_
"end, the other handle slides along on the surface vpon

which the sheet to be cut is lying. l)nc-two parts of
the shears are joined together with an iron rivet with-
out any washers between rivet- hgads and the_two

intersecting blades which the rivet penetrates, The_

_shears are made by 2 blacksmith. The whole length is
16 inches, the greatest widdh of blade & inch and its

thickaess 5/16 inch. The cuting edge of the blade

Were as in.the scissors elsewhere described is formed

e LY

‘In Eurppe the arr of working copper and brass in the cold
statc wis introduced in medieval times from the Otieot thoough
gypsics whn therefore were piven the name of k.l]tsl.]lmlulr, {cold
smiths) in Ciermany. (Gustay Frovtag.}
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" " by applying. a bevel when torging the blade and sub-

- man-Nageleisen). The cldest -

* example of it is probably one
: found w:th;v prehistoric  re-
~mains of iron smelting in’the
‘Swiss. Jura' (Information of
_Dr. Richard Moldenke, War--

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

Sequently scraping it with a peculiar scraping instru-,
“ment which has been described under hlacksmith ]
tools, Fig. 23 (A4), and finally. sharpcmng it an 2 _.type was fastcncd to the anvil block. In érder-o re~"
o .stone. The b]ade then does not taper from a cerfain

thickness at the back to a sharp edge like 2 koife g‘f

. cleaver byt the thickness is preity near the same up to

the bevel. ,The blade is thickest néar the pomt where =

- the river p.asscz; through both parts of the scissors and

only diminishes in thickness towards the points of the

blades The photograph was taken in the Natlve Clty, :
:--"Shangh'u

- -o. . T
a e . ey

NAIL MAKING : ~

Tt has been early recognized that for forgi ng nails it
is belpful to” have a pattern

_.C.l;li.lﬂ‘\a-", :
mac?nery this tool was used in Europe especially for. -

Is . Fic, 30. SareT MeTar SHeaks,

]y Undt the .cra of nail'mak'ing by
the torging of the heads of small nails. The Gcrrﬁan

move easily the ﬁmshed nail from_ thc“'nm[ hole, it
contained a spring, and by giving a light’ tap upon
this “hfter” (Lifrer) the najl was thrown out?

The length of the wol, Fig. 31, is 10% inches, rhc
diameter of the disk on top 2% inches and of the
cone with its vertical orifice for hglding the z[

about 1inch. The tool in Fig, 34 is ‘il inches }zmg :

_ The nail blanks shown in the same picture -dre 14
" inches long, and the comple[ed ndll Y mch The

*This informatien s frorn luh-lnmcn. GCﬁChthte du Fivens,
Duesselderf, 1gz25, - - £

over which to hammer the

called in English a nail head-
ing tool or nailswage (Ger-

Fit. 30, Na Maxane Tom.

e
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hammer, 5% mchr:s long, is used fur h’lmmtrmg the
head of the #ail. The Gaished nail drops easily from
the nail-hole in the tool after striking iht head of the

~top of the instrumeng ig staped accarding to the nail-’
head which is to be fii%‘lcﬂ-. A nail head pointed and
.. with overhanging sides, as shown in Fig. 35, géquires
" .- anéther wol top than thar used for flar-lieaded nails.
"*.The protectivé disk near the top of the. instrument-
prevénts hot scales fram dropping on rhe hand 5f the -
workman, but is primarily meant a$ a corvenient
- offsct on the swage to rest it firmly against the anvil

head.

 Torthe nail swages shown in Figs. 3t and 34 I
add another, Fig. 32, which I saw used in Shang-
o, fing—There are nailsmiths who ‘make fothing else
. but nails. The smith sits on a low stoal and has an an-
* il standmg before him on the ground. A helper keeps
“the fire going with-the bellows and watches a few
iron rods which with their ends lie in the fire. The
smith takes one of ¢he rods from the fire and hammers
the red hot end.te a point and then lays it over the
cutting edge of a hardy, extending from the anvil, and

gives a blow with the hammgr which almese severs

the pointed end from the Metal rod. The pointed

end he sLﬁJ\s new o the hol® at one end of the rail

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 inro the fire, The

poml;cd ngil 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 his

nail md.r:ways with a gentle blaw, "The cohical part on

e ) F1o. 32. Boke ox Naw Swace axp Hos Naos -

S
)—_h-P o _ et
whei’ rev alving the too) while hammermg the nail, swages with larger nozzles, The swagc here shown

- bent right-angled point is driven into the wood of the

.mer berids the flaccened sidespread part over to form*

A

right hand 4 hammers the head of the nail over the
steel_peifzle "which cxtends from the swage, There is
no'danger of the formed nail sticking Fast in the hole
of the swage. As the menl cools voder the blows of
‘the hammer it apparently contracts and the finished . *
nail is thrown out with an abrupt upward jerk of the * 2
swage. A nailsmith makes dbout five to six hundred .
nails a day, The length of the swage, 2 Solid iron bar’
with a steel nozzle inserted at the end, is 10 inches.
" The nozzle has 2 diameter of % of an inch. Below
the sucface the hole in it js squarcd 4o conform to
the square sh'm}.. of the nail. For larger nails there are

was procured in Kiaochow, and photogmphcd in
Tsmgtao e o
Fig. 33 shows an 1sstmbly of Chinese rails L (A) s .
used in shipbuilding to fasten the board-sheathing to
the inside pagitions. The stralght poLnt is dsjven into
the board, quite close to the partition and t ien, the

partition, {B) is more of a clamp rhan a nail and used - o
when -sawing boards o prop the Jog to its supp
(€) and (DM illustrate an unusual mode of

nails without a heading tool. A double- pomted SPL]\.E '
is hammered out on the anvil and thtl}/r’ Battened ; ,m
its center with a hammer. By bepding it back dnd " ]
forth the spike is casily broke n half and furnishes
rwo nails. When using th/c'pf: the hitting of the ham-

a sort of head, as is indicated on (D), a nail which
had been used and t:\:lr'lcted from. its place in the
wood, S
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(L} are hob-nails_for Chinese shoes made with g,

- heading tool.
{F) shows the short, Chigese bamboo pegs, hand-
et with 4 " knife, used to fasen the skin upon drum

" tops. A hole is first made through the tough skin with .

a brad-awland then the bambono nailis
" easily -driven into the soft wood. The
bamboo siails:are seen. lying on a section ’
“of the deuny top.

(G) Is & wrought iran n'ui for. fasten-
g thé iron ure to the wl;ccl of a Chi-
e 5¢ whce}barrow. A cross-section of the
irc would show a groove which protects
the nail head narrewed toenter it

o (HY shows twe cofhin nails recovered
from old graves,-on _the shore of the
Poyang Lake near T\Lmk'ma Fu, Kiangsi.
* All the specimens are now in thL
‘Mercer Museum, representing mnails in”
‘use wlay, and were procured in Kiangsi |
_pravince by the author.

Flg:;j' shpws varigus hob-nails for
hoes, and two broad-headed inails with
1o nail blanks used in making these,
which latter resemble the Anglo-Amer-
ican scugpet nail nsed for najling down
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-

(.hmese roll pictures. These pictures have a wooden
roller dnwthe bottom and a weoden strip on top. Good
‘Chinese pictures are hung on the wa]l only for special -
o occasions, and for the rest of the Elm; are put away,

carefu]ly rolled and wrapped up The ﬂcxiblc picture

tern on the head of odern, Europem
machine made wre ﬂ:uls Tt may have
been made rccently in this way 1o re-
semble lmp‘orted foreign nails, or merely
to aﬁprd 2 better grip on the ground -
“’hﬁ‘l‘l oncet put on the raifishoes of the
Chinese. Af any rate if the blacksmith -
shou]d ask me why foreign nails have
"y that lozenge pattern 1 coulg,i_ not satis-
" factorily answer the _question. -As chil-
dren, who are ever inquisitive, we made up our mind

that this roughness shoukl prevent. the-hamimer, from

- slipping wher driving a nafl, while now 1 am rather
inclined to think that it is an incident of manufacrure,
a.mark of the machine, helpful in forming the head
of the nail and withour any further significance.
“ Ancother variety of Chinese hails are small cwt
tacks with a brass head soldered on. A thin semi-
spherical brass bowl forms the head; it is-filled with
solder in which is held the nail proper. They are used
a good deal o fasten [he cord on rhc top strip of

- i

]
-
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on_silk or’paper, is rall ed around the thlOrrl rollec
until the top wooden’ st\r},ls rcachcd and then (1\ed up
with the aizached CO/d‘— :

\

/’ ' \‘.
’I:HZE. AR'I‘ OF SOLDERING

i

What we call a soldering-iron is a rool w:tb 1A
pomted or wedge-shaped bit of capper, and thc nan‘l‘t
' interestingly indicatés that in former times.- this bit,
was made of iran. The Chinese soldering-iron shown ',
on Fig. 36 (top) is of forged iron. A wr:dgt -shaped .
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been a pust master
~atit, but Ands fram
eatlier times show _
that was
“understood long '
be"forc his  iime:
The excavations of
Tru\ for Z'll...irﬁldlhc,_
:rought to light the
_-cal]ed “Treasure
if Priamoes™ amonyg
hich were golden
utensils with clear
adication of solder-
ing. The = articles
belonged tor the sec-
Fond ety whlch )
E]Uur_i"s_}itd about
2500 BC. Sit [ G
‘Wllkmmn the ex- I
‘plorer of Egypt, found gold and silver vases repre-
sented ar Thebes, “compa
smibricated of (;\';:'rlé'ﬁpin'g_ each _'othr:r‘ as Pausanias
described. They were part-of the tribute brought from
Astato Th’othmes 111, whe réigned in:the 13th cent.
B Later | in “Pharaonic times, the Egvptmns soldered
with lead 9n coarser wark or in ‘thase. parts which
“were out of sight. Pliny, speaking of soldering with

soldering

lead, points out that it cannot be made to adhére.

_ _without the admi\turc of tin, and besides, as a Aux,
+ oil is a necessary reqmsue. So much for a historicul

background of the art of so‘]c’uzrmt7 to dlsposc, of thc'

e popular mlsconceptmn that soldcrmi,, which usually 7

“has to do with cheap pat;_:hwo_rk, is of recent UTL‘t_,,ln.;_.-'
The compasses in Fig. 16 {bottorn ), although look-

Fie.

d of plates. of -metal,.

26, Socperixa-luos axp Coxtrasses
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ing modern -are Chinese and” have been used singe %
oldest times. The two legs, 14 inch thick and ¥ inch
wide 11 the middle are rivered to'g-cth'e'r._The length
is 1914 mches._%}e end hay a lirle projection for
marking the’ insfde of -r_taund‘;sh'ap.e'é‘ and_m‘tasuring
inside diamerers, =
Another feature of these cumpasses is-thiat thcy can -
bé fised for reducing and enlarging#The shoreer legs
open always half the distance of the longer legs. 1E
an article is to be made from a pattern it can-with
e'lse be made proportionately larger by using the one
i ]"le compasses for taking off the measurements
7 from the pattern and-shaping the article according to /
"the orher end of the compasses. 1 have alsa seen such
compasses among the wols of a silver-smith. -

F Y

WIRE DRAWING

The-ma’king of ;‘Wire by
.drawing the

means of

o - S

Fic: 37. Wire Drawrve Toovs

- h i

metal through heles in a’
cast iron plate (or steel -
plate as it was donein the
old world). is only a refine-
ment or short céit in.an old
industry. This 1s probably -
the rpa:on why history
‘ddes pat furnith us with
oany exact data- concerning
" the inventor or time of in-
y . troduction of this mode of

&
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manufecture. The fact thar since the middlegof the
isth century the wire niakers of T\Tu;embc);‘.n ne
longer referred 1o as wiresmiths, a5 hergfofoic, but
arc given the nume of wiredruwers, Brnished -the
basis of the claim thar wire-drawing s mvented ar
\urrmhuu in the tyh century, OfFinteiest for our

is o statement- gf Muratort iy his Antiguir. Tralize,
Tom. 1L p. 375 which gives an decount of an old
ratnuserip of the ofh century. keplin the librasy of
the \...lfh[‘dl’dl chapres ar Lucea. It pefers o the draw-
ing of gold svire, an art which probably. reached Tialy
frt'_l the Orient,
~France. Theophilus, ca. 1100 a5, mentions drasv-

Schliemuann - fonnd in the ruing of T roy varous qold

Mr. Carlo Giuliano, the zelebralel Landon goldsmich
connamsseur of antiquities, whi after cuftFui exAMINL-
tan, gave as his opinion t
_the very thin gold wire émployed, in-connection awich -
_ many of the jews I, enuld have used only ingats, (Jf
% vedy puri

oo '  s . &

:'I-_‘Im'. 38 Wing DeawiNe Macinve.

investigations {iaasmuch as it polfts to the Ortient)

. dl'l(l
dnd. thence whs introdoced into

- . . ) ., . . ?
phates for maeking sire as something well known. 14 inches J(mrg The draw- plates are fiest cast, ng WILh"_'

treasures. He sobntited mady of the Trojan jewelsto
hat the Trojuns 1[1 miking’

guld, .\\__hnh_th) pulled through the holes -

of a draw plate and thus gr‘ldual;{y Jnd east]\' et
duced o an extreme fineness. '111& exdavations of
Pompeii have brought o light a y‘ure” cable, about 12
fctt long, consisting of 3 strands,fench with 15 bronze J

-wires plaited together. The Runmns of thc cn}plre had

dlﬂudy mnl[ koitted of iron’ wﬁe o
Fig. 37 shows a Chinese ol.}t r tor \(‘J]’C dr'mmg of
thé most pnmm\e iurlo_“jI'hL pl‘iotogrdph wis taken
il a smull marker town, Chien-kiang, néar Chaidg-.
Kiingsk which bodsts of nne. :»Ull[dl‘\ silversmith. 7

shid,
The wooden bench is 2; ;mhcs lr_mo, 16 inches, “’lde
inches high, The cast iron gdeaw-places are 4
mchcs longh 3 m{.h rhjtk in the mlddlc, and }glve a
aféatest width of Epas . inches. The drdwmg phe’rs are .

pmftcru ['holes as shown, but withi conical Imy &ressmrrs

which coinctee V\.’Jthhlht_ wosition of cach

§ \wthout %
Cptssing rhroLwh‘ Mihe, ametyl, The « Awire-difhver com-.

‘pleres’ thL‘vuerFr;ratlr}m with his bow-dr il jo suit hig-.

individual  needg The matad to he drawa is ham®
‘mered to Use tRickness of the linde Hnum i one-ead”
hrr:ughl to a point leng enough to be pushed [hfﬂuc'h
A hole in the drasy- plare. The projecting end is thcn

b e -
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---taken hold-of with the-pliers. The. sxlvcr:mlth thcn
" steps ‘on the littla bench, inserts. the length of wire
“between phcrs and draw-plae into - slit seen. oin the
front bench ‘margin so that the wire projeces up
through the stit, and the plate rests flac against the

" might the wire thrdugh the plate ancl up throogh the
slit.. Tn, polling the metal strand.s thus gradually
through holes of successively sma]]er sizes, the finest
viretan be drawn.

Wire-drawing 13 performed in moré eluborate style
hah just described -with the machine shown in Fig,
38,01 saw it 1n Chang-shu in passing a silversmith’s

until I+ had bought 3 silver chain. A sturdily builc
bench! 1 foot 6 inches high, 4 feet long, and 1 foot 4
oches widé, holds in ‘mortises the windlass and the
draw-plate holder, the latter an upright post with a
lot and fereule’ for keeping the-post from splitting.
The iron pliers held by the chain are 7 inches lcmg
he mode of working is obvious. The iron chaib is
hooked upon a spike on the wooden drum of the
wirdllass. The wire or metal w be reduced is again
hammered smiall enough to pass through a hole in the

- upderside of the bench. He now pulls with all his”

'shop But could not ger permission to. photograph it /

draw- platc, and far. enough to be tiken ]wld of with
the pliers attachet to the chain. The windlass js then
turned by the long iron crank arms. One arm only is
shown comiplete, the other corresponds to this one in
every respect. As soon as the wire has bheen. drawn
Jong enough to span the distance -between place and®

“windless, the chain is emoved and the wire is hooked |
" vpon the chaini spike on the windlass drum and the

_performance of drawmg i5 “continued. The wire now
‘15 wound upon the windlass without further aid of
ch'un and pliers.=.

- Wire of gold 51]\er cmppcr and brass can be
fdrawn by® either of the methods described. The

Chinese never succeeded in drawing iron wire. The .
“iron to start with has w be highly annealed, and this’

has to'be repeated afrer every two of three reductions.
The Chinese do not know this, hence thelr inability
to draw iron wire. Their only attainment in 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 ‘tradle for wire-draw-

ing. Ahe .artisans usmg wire in their trade draw

it Lhemsc]vcs.

Frei. 19, Inaw CasTER'S
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CHINA AT WORK ' o

IRON CASTING

Here.indeed we bave to da ulth an art \ﬁuch has
been practiced byt the” Chinese lolw before: anybody
else knew muoch about it. In Europc the art of gesting

~iron was gradually introduced | in the latter part of the
14th century, wh1h_ the most conerete ekample of old
. Chincse cast-ironr 1 have heard of is a burial cooking-
- stove of thé ard century ao, found it = grave near
L Hienyang in Shcml province. The rectangular body,
in the shupe of 2 horseshoe rests on four legs, at the
unded end rises a chimney, the ﬁrmmho]c i5 on
“the other side, and on the top afe five cookmg holes.
. The dimensions are 25% inches Igtrg, 16 inches wide
and 13% inches high. It is'in the -possession- of the
- Field Museum in Chicage 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 1377 8., iron was used for cast-

tme of the great Yu (about 2,200 B.C.) They were
_ mostly of cast metal; clther iron, coppef or gold, afso
" some are mentioned to have been fashioned from

, amplefs the iron .coin of Kung-sun’ Shu who in ap.
25 sct himself up as Emperor in what is now the
Y Prmmcc of Szechuan. :

At the present time some of the more common

nvelghts, plow-shares, charcoal stoves, caps for ptstles,
- fire-grates, wire draw-plates, cooking-bowls, etg. The
- last meptioned are by far the most prominent, and
foundries for casiing them are to be found all over
-* Chitwe.

Where: native iron ore is obmmable this furnishes
EI1"1cr|.1rl::l in the Eicld Muscum puh[u.atlun 192, Anthropologi-
cal Sen% ¥ol. xv, No. 2, plate 10

-

H . . .
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trades off the old broken one. In

“sand receives 4 preliminary roqst}ng ina CL:pol

- the ore emerges sull in grmule< bur black as coal,’

ing swords. The Tao. Chien Lu of the sth century’
A, is-a historical record of famous swords siace th:: :

. stone. Coins have at various times been .cast of iron

especially In times of political uphcaval... An early ex- -

products of cast iron are temple bells, steelyard-

InTaks: Varve ov CvLinpuicat Berlows

the riw material, in other places sérap iron is utilized.
When a Chinese buys a new cooking- bowl he \usuﬂly
fébckmng I once
visited o foundry where native iron ore was used,
whlch .wwrdmg 0 the foundry m‘Lster is found at the

h
)
.
]
T

} -
a coarse gav sand, prob‘lb]v maémcttc irolf sand. The-*

s
with charcoal. This probably is done rn oft the
sulphur, the enemy of any iron; ‘ore. From LB ;
as such 15 ready 1o be smelted {1y a similar Cup()].l with
a blast. This latter furnace is rmmd, about 314 feet 1n

diameter and zbout 7 fect Hngh Near the bottom it
has a pouring spout, and on the opposite side @ hole

for the blast ta. ecter. The furnace is charged with

].1) ers of charcoal, of roast d are, fcrap-iran .md lime-
stone broken into small pleces. The blast is produced
by a Chinese bellows in ‘thc sh.lpL of a long evlindeical
wooden ‘tube locking hke a cannon. After the heat

“seems high enough, a: piug is withdrawn from the -

pouring hole, the furp"mce tilted, and the ot metal

poured into a mold which rests on a lower level than. .
- the 'p]acc where the furnace stands. ‘The casting pro-

duced s 1 solid bowl shaped mass, rough and thick
and corresponds to 'p]g'n‘on These clumsy shapes are.
nexx broken up, and furnish, with charcoal'and scrap-
iren, the %h’irgc fo'} a heat from which metal for. good
castings is pm.ured
The cupola for roasting which 1 mcntmncd above
had about the jsame dimensions as the ore with a
blast for sme]tmg, and stood out in the yard®pot
under cover, pcrhaps for the reason that through the
roasting noxious gases escaped. As far as T know iron
smelting is ncver practiced on a large scale. Tt is not
the Chmesg method w have any business on a large
scale. If ;tTT-;any one place there is an industry there
will be so many single establishments according to the
demand. ;For instance, Ludg Chuan in Chekiang
provinee; is famous for swords and there are all over
the city/perhaps half a dozen establishrnents making
=.words, each shop independent.from the ather, noc
larger . than an: Drdma.Ly_blacLstLh_slmp,_m_dm):cL(E
a master with five or six helpers.
The foundries to be describied, where<l procured
the phm(:graphs, use only scrap iron as row material.
; Fip. 39, photographed in Teb
An, Kiangsi, shows a tiliing
furnace for melting eron for
castings. On a forged tripod
rests a large cast iron bowl,
not clearly seen here on the
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ground. and ever this € furnace built up of
bricks and clay. e is reinfo : vzr_}) ifon staves ond
three dron hoops The height of the farnace is 5 feet,
the diameter 2% feer. Near the bortom s the pouring-
hole “which s cmpped up with a cday-éone-shaped

plug, when the furnace is.in blust. The ingress leﬁ['

-hele, nor seen, is on the o opposite side, and o cLly pipe
leads from it to the helluws, whick is shawa in the

background. The clay plug, not shown, husa cavity -

in its base, and is pre\enttd from J.'imppmU out of
place by an iron bar which is propped against it with

ane end sticking in the cavity. The products of ths

foundry are cooking *bowls Uf \vhich EhrLt sizes are
©cast
The eylindrical bellows shown. in FIL,S. 3q Tand 41

are in prmmplc the same us the box. bellows deseribed”

under E-:gs 2t tp 28 1t s usual to And the eylindirical
shape in foundries and blacksmith shops. Thefe is
never a valie in the piston head us is usual in westc\rn
. pumps. The intake vulves for che cyliadrical bellows

aré always in the fixed circudur disk, which closes (Jch.\
_end of the cvlindrical body of the bel]m»s, and dozs’
not slide wich the piston. In the rectangular bellows.

:Ilb 13 When thc ladle

hox a separate compariment or duct runs along the
inner lower edge of the box for guiding the air to the
aozzle. Such a compartment of duct is usoally ar-
tached wlong the ouside of the cylindrical bellows.

e is plainly visible in Fig. 39, and made clegr through
the sketch, Fig: 40, awacheds - .

Fig. 41, phoagraphed near Tatung, Anhwel,
shows another iron- caster's furpuce, The base is of
cast iran’ and the furnace built vn top of it of brick

Cand clay. On twop-has been placed a bottorless cook-

ing bowl ds a funnel to Eorm a convenient enlarped
cdge for chargipg the furnuce with charcmi and
scrap iron in proper proportion. - \

Whes the charge has been ‘melied su.‘ﬁmem!y for

_'pmlrmg,, the pipe frDm the bellows not seen in the

picture, is disconnected, and the. scum. covering the
pouring hole is raked aside. The tibing hook, a
cruteh-like stick with the hook at the end, shown in
Fig. 43 is hooked into o ring, not clearly shuwn on
the upper part of the fuenace, and the furnaceViilied,
antil the metal runs from the hole into the poumw
ladle held in readiness, The lawer is also shown in
is filled, it is covercet with




dipped into water. "

"Thed the bawl ds fin-

ished and put.aside’
for coclifg. 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 lefe of'Fig'. 47
On the wooden top

Fis. 4z Trovy Caster’s Frxmsmmzg Toow ax
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chaft-ashes anid wken to the molds. When flling the .
mold, the ¢overing sfm on the Jadle is pushed back
‘with a pigee of iron. Usually too much isvpo'urcd_ into
.the mold “and some- of -the superfluous hot.metal s
E_dipptd"“tﬂt_'ﬁ?'ilh the dipper shown in Fig_"qz and
ﬁnaﬁy"'{ht 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 Tatung, ten bowls are cast.ar one time. - -
As soon as they are all poured, the melds are turned
over upon their sides, against straw mags, and opened,

a workman ‘takes’ﬁlé tongs shown in Fig. 43, scrapes
over the still red hot top of the bow] with the same
tongs to remove iny projecting piece, turns it around,
and brushes ali ‘qyer its inner surface with a brush

cross-piece forming the
handle, the brushes are
_ hanging. The two cap-
like objects set an the handle are of cust iron and
used o smooth*the edges of the pouring hole iw the
mold. _

The wooden bellows in Fig. 41 (rear), formed of
a hollowed tree trunk, stands rather negr o the
furnace 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 _th"c hollowed tree-
trunk must have become <loosz as they are held in
place with a rope between two posts, stretched tight

» LapLE.

by a roggle. The piston is pulled back and forth by

two men who are protected against_the heat by a
bamboo matting suspended from aboved.i’ A fre-

“""Fm,-q_;, Iron Castew’s Tokos, Povarsa LavLe avo Tiwmivg Floox. The tilting hook engages a fised ring in the furnace top to tlt
it and ruke the bor mewl s imo the pooring ladle {center), With the tongs the ctsting is tuken from the mold.
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" the sudden heat in casting and

- ~round opening on its top is the
- pouring hole. When the two parts -

mendous draft of air issues from
the bellows with each stroke of
the pisten.

Fig. 49 shews the bottom-parts
of a clay mold one exhibiting” the -
smooth convex side, the casting
surface, and aside of it {on the
‘right} one turned around and
showing the concave inner side
with numerous holes to diffuse

TOOLY TO MAKE TOOLS

prevent the mold frem cracking.

The upper-mold piece which fits
over the lower one is shown in
Fig. 45, where we see also a pile
of lower parts in the background.
The projections are for handling
the upper part and the large

‘of the rhold are ftted together,
‘a space is left between them cor- . |
respcndmg to the shapc of the b
bowl to be cast. It is ‘wonderful hmv accura[ely the
molds are formed of plastic clay with the: simple aid
of a templer of iron, one of which is shown in Fig.
46. One edge of the templet shows the profile of the
convex part of 2 mold and the oppoesite edge the pro-
“file of the concave part. The clay forming the molds
is mived with straw, and the faces are brushcd with -
graphite. -

Fig. 47 shows two molds assembled ready for pour—
ing. The lower part is phced upan two woodcn strips,
imperfectly shown in‘the pictures and the upper half
of the mold is carefully-placed over it. Two other
wood%srrips are then laid over the top so asio-leave
the pouring hole unobstructed, and in order ito hold

.. together the two mold parts, the projecting four ends
of the strips are fastened to each other »crumﬁl
ropes, chains and hooks as shown.

In Fig. 48 we scc a fAnished cooking bowl Afrer

~ cooling the bowls are carefully inspected, bad enes are
discasdéd, some with minar fanlts such as a crack on
,_;the rim or 1 hole are pur aside to be mended This
mendmg of-cast fron is a process ‘pecaliaily Chmcsc»
In Evrope it was not until the advent of the Thermlt
.process; in the latter pare of the last century, that
--welding or mending of cast iron was ever arrempted.
- The life of a good cooking-bowl is about 20 years; and
can be prolonged by a travelling tinker, who makes
it his exclusive business to mend cast-iron bowls. The
important part of such mendmg Is to have convenient

y with

.
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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 some -
plcccs broken our, and called the bowl:mender 1o =
have it fixed. The day previous | saw him in town
going a_rouncl and collecting bowls 10 be fixed, s0 1’
knew he was about. He came wich his optfit and a .
helper t¢ work his bellows. He put the bel]ows down
on the ground, the round cannen type, about 214 feer
long, and 7 inches in diameter. To fasten it to the
ground he produced a piece of rope. with a spike at,
e:Lch end. He laid the rope over the bellows and drove ¥
the spikes into the gron_.md. The stove, a clay eylinder
abour 13 inches high and 6'inches in diameter. had a
hole on the side near the*bottom and a- mietal tube
served to carry the draft from the bellows to the stove.
The connections weré carefully smeared with clay to

-

prevefic the el from leaking-ontr “The inner space-of - - -

the stove had a diameter of absut 3% inches. To start
the Are first a few pieces of burnt clay were put inta
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 na other way to get air 1o the bottom of the
stove. Soon a brlsk ﬁn:,was guing, after.poking down:

)




23, Moins rrw Castine Ieax Conkive Bowss The picture gives a clear view of the cay 1ids (top side oue- -
ward)  with contral pouring bole. smalber ventilanng heles, athd Bel-handles. :

- Fu,

the coal the mun :uuk an  eurthenware crucible,
sarmed it first on top and then put it igto the sigve
and heaped coul all around it Then he ok some
smalt bits of coaking-bowl tragmients, put them in the
crucible and gradualy filled it heaping tull widh lurger

_.pieces,. The size.of the crucible. was. abeut-2-1nches ia -

-diameter and 2%y inches'décp. Over the whole Lop
of the stove he then put a covering of twisied straw
smearéd with wet chay and over this a fragment of an
iron bow] to keep the straw in its place. All the tirc

S CHINA AT WURK

the helper wus pyehing the bellows, continbing for.

about 15 minutes until the iron was melted in the
crucible, The mar stirred the meral a fese times and
took off some shyy from the wp until fihally the metal
was cean und ready for use. A few bowl§ were to be
.= mended-hesides- out brazier add 1w support these
pieces three srow pins Mere driven dnto the grodnd
anel the bow] 1w be worked on placed upon then.
The worker had in frone of him a little basket of
wood ashes and placed some apan a piece of felt
which he held in his left hand. 1 his right he hud o
little chv SPOGI and ook from the crucible a S|l
ful of ihe hgoid iron pliced it vpon the felt and

) Tooom

pushed it from below info the hole to be mended.

At the same time he pressed o short selid cylinder
made of cotton cloth rolled tightly wgether upan the
hole from the other side. In this manner the amount

of, liquid Siron was macde 1o completely Al out the’

hale: and- the surface became” §ifigoil frim the pres-

sure exerted from both sides. This % all there is o the
mending of u small hale. In our brazi®® the hole was

L bigand a picee had to be inserrgd which the mender

took fromd an old bowl, He held it in phice with two

srrips of bamboo ws shawn in Fir, gy, ond then Alled

the space around it with several applications of the
liquid metal until the whole surface was solid again.

To my surprise the mun mrended alse 1 lew holes i

an enameled wash asin of fofeign make, Before the
iron in the holes had become cool thev gvére smearet]
with stfvw dipped oo wer dlay. The explananion
given was that the iron sticks bewer in the hole. To
smooth the iron in mending cooking bowls some-

times the mender rubs the sull redShot iren 1o the

hobe with a piece of resin, :
The observations were made ar Changsha, Ki-

+
ungsi.



e WROUGHT IRON,

“Where, ecdnomy restricts in a lagge
OLlT.F)LJ: of useful toois and utensils made of iron and
qtccl, 1t 1s net \surpr.':mcr that much %ess is to be scen

-see ,uow and ‘then in temp]cs wmuw'nt iron stdnds,
a foot 1o seyeral feec high, for holding incense

whlcb for: arnamentat pueposes is interrupted

-ren uniil one day, [ had the good -fortune to be.
qhown in a home Qf a- Chinese famllv o Ndnch.mg
I\l*:ngm, ’he pictures shown in Figs. )a and s1. The
frames hold woaden hoards covered with light blue
ik .1nd ‘upon this are fastened wronght ron strips
'*hlch outline the plctures The memal is wr()ugh{
ith grear “delicacy, and it is almost unbelievable that
he uricouth’ too]s of 4 blackﬂsmuh produced them. 1
wag told that they .were  several hundred years old

" They are very much sought after and only o be
«  found in the homes of cld farhilies., -

' The sateof four pictures in Figo so rcpresems the
-four funcfament.ﬂ caIlmus, the Eaggot c..lrncr——labor

.o S TOOLS TO MAKE TOOLS e

measure the:

ot ormameinal ron work, The cusual ohserver will”

ThE) are usq.llly three- ]em*ed with a‘strm“ht.'

'-bv the comentid‘g igggl represeniation of a. °Cl‘1mcse'_
cham,crcr. From the stem extend several- arms termi~
n"ltmg o lmpmnﬁ_ incense sticks. This

" seemed- to he-the extent of my ﬁnd(f‘n‘gs in wrought - -

arLd came ongm:}ll} from Wuhu, Anhwei- prowncc:. o

AR . g
Fl.;, 46, Ium 'laauPLE:r Used- in makmg clay .

’ mnlds for’ editing iron conkmg beyiels,
e - o e

the ﬁsl‘rtrmdn—lrddt the pcqsmr—agnculcure,, g,
'tﬁscholar—learmng Each of tht picmres i 4 fcct
long . and T foot wide. b .

Upon mqutry m Wuhu, Anhwel wbcrc Veoald -

Fic. a7.

MuoLus axpe ArraraTes ror Casrive JRow Cooxpse

]SU\\'Lg.




ﬁnd no signs of "trx._mdmtry producmg thls type Uf
iron picture, I hud oceasion o visit a~dismal shop of a
blacl\smzth :mcI was surprlecd and dchbhted to see

on the family :1_1{::[' the finir of candlesticks or prickets
. The blacksmith had mace
himself and showed no dislike to having them photo-

shown in Fig. 52

Fieo 4o, Mexmxe ov Casr Irox, Skerch
shuwing bow o fragment of a cast iron is
feld in a hele of a casc iran brazier which
is by ovnded. The autee shacled surtace

represents b wall of the brazicr in which,

the hrle 1s fuund. Pieces of banthoo hatd
the mending piece w place and the space
brtween mending piece and the cdge of
the Hc s Alled o by successive appli-
citinMily one next to the other, of the lguil
wwan taken from the eruciblu: A4 sonn as
the mending picce s held fast in the hole
b a few applications of the leguid cast
iten {wineh coul siom as apphied) the
hatateny s[n'_,; art removeed.

. ) = - s e
ST Fio, 48 "Cast Inow Cookiwe Bowe. L3

graphied. Here at 1 east was a4 rempant of skill which
i former times had  produced thc wrought 1rdn

pictures. The Chinese themselves
plctures are u product out of the

I

aware that ‘these,

rdinary, and have

a legerd which relates how they usf:re made.

-« -About two hundred years ago there lived a black-
. smith in the Wubu district who had a young ap-

prentice named Tang Tien Che. This boy was of
sweak stature and bemng ill-Atted for the work of a
b].icksmlth his rough master had little patience with
him, and oftumes would mercilessty Aog the poor lad ©
who had not strtngﬁh encugh to do the heavy work
of harnmering. One day in.the midst of winter, Tang
Tien Che fot_er a severe beating, grew desperate and
ran way into the nmrhv mourititis where he roamed
cabout in thé heavy snow, poorly clzld his gnly aim
being to get farther and farther asvay -from his cruel
master.  Exhausted from exposure and hunger hLe

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

ing and notwithstanding the cold, lninger, and danger
of wild animals the poor buy seemed relieved to have

“cscaped the constant dread of bodily chastisement.

From utter : exhaustion he soon fell asleep. After
scveral hours of fitful sleep he awoke, starded by
"Lpprmchmg steps. ribbed his eyes and looked up to
see an oltl man with a long white beard standing
before bim. Mhen wuh-kindly veice the sranger
askerl the boy Iow he came o be at such a place in
the midst of night, Tang Chien Che poured fortly his
tale of woo. Afrer sympathéteally listening o him 1o

the end, the old man drew forth a reot and gave

g

it 10

[ 3
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E:Iu]nt with_him. The boy took the root and
thereupan the old man disappeared. He re-
Juctontly bit'into it and as soon as he had
finished eating he felt strangely refreshed,

.and, as he was bid, started on his rewurn.

"The old man’s words had inspired con-
o fidence, and he marched on without stop-
- ping. At dav-break he arrived and holdly™
knocked at his master’s door. The bluck-
smith opened and seeing his run-away
-apprentice ook an iron bar to strike him
down. As if imbued with supernatural
sirength Tang Tien Che snatched the bar
fram his master’s’ hand and vold him that
he would show-him how to work the iron
as no blacksmith ever had before. Without
the aid of fre, hammer or afvil, he then -
~drew out the bar with his hands, bent it
this way and thar and with ease formed
flowers, trees and mam’ thmg,s beagtlfu] 50

Bhold, This wihs dub o the magic’ root
which the old man of the mountain had
given 1o Tang Tien Che, and he soon be-

e

- Fra, 50, D)!\'\\l:l—.‘ﬂ/d Ingxwonk, Wrought iron strips eutlining pictures, The E

strips are set in frames upen 4 backpround of boards Faced with light bl ull». . -
'l l..

came far-famed gs thc best blacLsmlth i the

land. - :

I have seen since somge more u_f this tnique

work supposedly made by this legendary black-

smirh and learned that of Tate such work is be,

ing reproduced in Anhwel‘and Pekinyg to satisfy

the demand for specimens by forc]gn curic-

scekers. : .

Another mtcres[mg class of objects |3ut rarely .

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

iron. In the western world we are: acquidinted

with ornamental doorbands, parts of hinges,

which stretch over the surface of the doors. In

China: where the doors invariably swing in

crapaudmc ‘style, i.e., pivoted .at the corners-on

top and bottom, such hinges muyst ‘not” beex-

pected.- In King Teh Chen, the old porceiain

center, b thought T had at last found a door,

hinged im 2 Christianlike maaner. Two bands

- emanated ‘£.;mm the sides and passing across the

surface had'the ends cleft and turned outward,
as sketched 7a Fig. 53. Upon opening the door

th. 51. On\n\n\-rar_ troxwork, Pictures made of wrought iron strips .
comstructed and framed as in Fig. so, : 1 found that the bands were not part of hinges
5 . h ' ‘/}
___.\ v
y ' M
. : ;
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Classed with ernamental - ironwork can be
also the fron rings attached to each wing of a
vertically doubleawinged "door, to druw the
. door shut, which in praciice, however, are
nf{e\) used as knockers. Under each ring, but
- not so high up that the hanging ring ean touich
it s a I:Lréc_-hcaclcd wrought iron nail ‘driven
into. the wood, The significance of these 1
colild not Gad ow, much less the reason why
ou almost every door in Chekiang there are
w6 stich large heided nails driven in the righe
wing, ene below Lhe pther undcr the iron ring.
A local explanation given us was that these
nails are duos placed as a reminder that polite-
ness calls for three knocks only and not more.
On the jnside these mails or.bolts are clivched
and there’is not the least evidence that they
servé a nseful purpose. The doorsdhevebern
‘,pec_lhng of represent always the main door
_with which the house is closed against outss
side  contact. - They are strongly  built f()E '
pl‘-é)[c_etion and secured on the inside with -

Fle. §2. RN AMENTAL Tnavwors, Wrought iran candlesticks, phuL;n;_raiJlml N : ) i .
in Wo Hu, Anhwei provioce, where the arr of making them is comsicherdrl 4 CI’QS.S—bCJ]Tl but not with a 1091‘ The as
a rare soevival of an ancient industee, They were in use on the fn'mh | osumption 13 thar there ':l]WZly’S is SOI‘OCbUL-‘]Y

slmr of a blacksroith who had made them ;

J— J

at home,

and thut they curved.around the inside rounded edge
af the' deor and stopped  shart without being con-
tinued on the inside surface, Ifi logking abour Tfound - Prominent among the itinerant tradespeople is the -
that such door bunds are used* now and then and brass smith or general tinker as he might more’
later in Anhwer 1 saw more of them, some passing Auingly be called.” His complete stock in trade he
from the front uround 1o the  carries around with him, suspended from the two
back and estending across
the -opposite: “surface. The
band from King Teh Chen,.
“Fig 54" was nailed o the
door and the nails clinched
the inside. The arrow-
shapcd band from Tatung,
'Fig, 53, had the point wrned
over and driven into the . '
wood and the band was held Fi. 54 OrxassExrat Doow Raxp krov Kive T Cex. This

- ) ’ hand, u detail of Fur 53, was mailed @ the door and the nails
%ﬂl down by U-shapcd Stnplfs, clinched on the inside. |

-, the ends of, which passed
__l throug;b the daor and were  ends of his carmying pole. Fig. 57 shows his work-
likewise clinched. On  the . bench and bellows combined. A similar box not here

Fia 53 boor iwom Rese o myile door in Anking, Fig.  shown with drawers {nstead of the bellows, corres-

Ten CurN. Plvorin At . . ; . . R

the Comsns. ox Tor 50, the bands encircled the ponds in weight closely. to the workbench, and hangs

axp Borrose. The arng- P . . . )

el e M 9T wings of the door, their ¢nds  from the other end of the cacrying pole. The frame:

nat part of hinges and Showmg on the outer surface “work of baribao strips nailed 10 the sides of the

stop short after curving _ . .

e ey being held down by semi- bellows box, here shown, serves for suspending the
pdpe of thr dor circular strips. outfit from the carrying pole. The box shown is 17

ITINERANT BRASS SMITH
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“inches high, 10 inches wide and 235 wnches long. The
" lowgr part is wken up. by the bellows. Near the
"-bottom- of the opposite long side of the box, which is
hidden in the photograph, is a round hole whcre the
dr,ltt £omes out. Wherever the braas smith.; setdes

253 OrNaMENTAL Dook Baso rront Tavens, Asawrl The
raw-shaped door-band? had the poim wirned? at right ungles
and driven.into the wood. The rest of the bund’ was held down
with ¥ shaped staples driven into the wood, and the points
e extemding on the insade were chinehed,

dwh”toﬁwork, he sets down his box, builds a litcle
hearth of stones or bricki beside the draft-hele, and
hen s ready for work. On the top of the box i s the

sedge -vise, which can be raised or lowered, to secve

the: handle and the other for a guiding rod, which

top of the Uellowsbox: The vise consist_s___of a-hiéavy
iron staple driven part way into the top of the box,

through ir. With 2 wedge inserted underneath, this
strip can be fixed in various positions, holding articles
tightly to the”bench. For fuel on the improvised
hearth, charcoal is used, and for soldering a wedge-

o shaped p1ecc of copper is put into the ﬁre and takcn

”'_"'eut and héld for working with a paic of tongs.”
The anvil shown standing at the lower left corner
"ol Flg 5y is partjculariy interesting. [ was told that the

namely- the larm: -square orifice here shown near the*
- tOP-cOTOEL, but among the tools, I have not yer seen a
hardy or fuller, for insertion into chis hardy hole.
: “Fig. 38 ‘shows the tools used by the brass senith.
P Characteristlc is the scraper, a flat piece; of’ steel, 5
- inches long, 1 inch wide and 3/16 of an inch thick.
2 The 1wo rCi;[zmgul":r ends have sharp edges with
" ‘which the scraping is done, since at all times, instead
cof polishing, the metals worked upon are scraped-
~The {our 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:

i
I

. as support. for things to be filed. The. t_prcal_Chmcsc i
file, described under Fig. 24, has two tangs, ane for |

slides in the ‘eye-bolt here scen protruding from the .

and a strip of rather hatd wood which is passed -

 anvils used” By brass smiths always havé a hardyhole, .

37
'

The most interesting 'oéFthe brass smit’s tools is
the pump drill shown in_Fig. 59. The ceqtral drill
rcn:l has a square socket at the lower end for {nserting
A steel drill. On the other end; a lead whorl is fastened
with a. brass cap owver ir,. the,, latter, no. dmibt, for
ornament only. Close under thg whorl is a hol pierc-
‘ing ¢ rod, through which passes & leather thong.
Ttis thong is wound around the central rad and the
two énds are fastened with a Knot to the opposite
ends of the horizontal sliding cross bar: In usiog this
instrument the "drill peint is.placed upon the metal
to be perforated and the slidiag piece is grasped with

'\ the right haud, thumb and index-finger on ohe side

of the central drill rod and the remaining fingers
upon the other side. Pushing down the_sliding cross-
piece uncoils the thong ar the same time rotating the
fpd in one direction. When'the thonyg is uncoiled the
rod has sufficient momentum, thaoks to the leaden
whorl, to keep on turning in the same directjon. The
dowanrd pressure with the hand is reléased ac the

i : .
56, Doox Bavps ox TEMPLE

Fia,
Doz, 13, Axxiwe, The bands cacivcle
the wmg\s at the deor on the wnside,

aind on the oucside where the cnds

show they, are held dewn with semi-

circular strips. They arc in no way
conneéted with the hinges,

\ .

same instant that thc thong is uncoiled, while the rod
contmumg to rotate, winds the thofig’ around itself,
but in the opposite dll’BCthD, and so hfts the sli iding
cross bar. The force of the momentumiis spent by
and another pklsh of the

this rewinding of the thong,
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Fia. 59. En_«ss SmitH's Pume -Driti. 5 . . /

hand dewnward upon the shdmg bar, ,which had
been dragged up by the thong, sets the central rod
rotating again, but this time in the opp051tc direction,
In this manner a reciprocating morion 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

&

.;r

hmge& (in - thust regions furmtﬂra has hmge
handles for drawkrs, padlocks, sfapies and b
ru]cs, etey “The matcrm] hc works 1n"‘§ Tostly b

silver‘)',"copper dnd silver;'the latter 6nly in re
,The phatngraphs were taken ih Kulipg, /Kl:lngSI

prmmce l _ /
! . ;}_f .
}"J w“/ g -
o ST ‘_;’
»
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HE sweat of the hrow is d.ulv c\pcnded by mlf
lions, and daily millions of sighs.dre wrunfr
- from the tormented frame of the bent ‘nd
veary in the pursuit of providing. food. In Ghina
thing is more outstandingly in evidence than this
il for” the .daily subsistence, ‘This ch'nprtr gives an
m;ght imo the methiods of Chinese agricnlinfe. To
h’C_Sl]pCrClllOus th\ may. Seerm primitive and’ sadly
n need of our “superior” accomplishments, brought
bour b\*-rnoJern progress and the machine age. It is
ard to convince the Chinese farmer to adopt Western
'merhoda, and well it should be so. A)ﬁ:w very prac-

for 4 single family while in Shantung proyince, for
instance, forty acres are. capable. to! furnish roainte-
nance to 240 peop]e.,togegher with 24 donkeys and 24
pigs. In China un the &Ferage une-sixth of.in acre of
good land is. sufficient’ for maintaining Tu: person
while’ in “the United- States almost two adres of im-.
proved farm land i is necessary to. feed one: chicken.

Farmers for forty centuries, the Chfinese have
learned not to let anything go to waste. The appalling

A

A

fC!mpﬁc? o
TOOLS FOR PmOCURING FOOD

tical considerations will llustrate :hrs. in rhefmxddle- .
S west our farmers consider a forty-dere farm too small

- Fic. 6o, Cutsese Prow,

losses sustained by our methads of garbage and SEw-
age d]SPClS:l] alone through incineration .md pouring
inta rivers, lakes and sea is inconceivable to the
Chmcsc and to them would mean race suicide. Wan-
ton wiiste is the keynote of our methods and when its
withering blight shall finally threaten to engulf our
"rivilization, we may yet be glad 1o emvlate the Far
East for our salvadon. g
M

PEOWS -

As if to emphasize. Jt'isunportancc one of the 214
original characters of the Chinese script fed, stands for
plow These characters called radicals, were the cut-—
come of the first atteropts of the Chmcse,__scvcral
thousand years before our era, to express themselves
in writing‘, and one or, mere of these radicals. were

utilized in compesing ofl of the subsequeng characters
evolved. The radical /ef is not now used o designare
the plow, but ancient writers tell us that this- Jei was
a plow of curved woqd abour 4 feet long and was
pushed by the plowman, The first furrew in spring -
- was cut.in those days by. the emperor with. this prlmi—--

S

2
E
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Fic. . MoLosoan &xp SHam oF & Cuixest PLow. The enst ipan Moldboard (upper

specimen} is here shewn, the twisted blade with its [ong slotted ‘solid cast projection, by -
means of which it is driven down and wedged fast upen the verdcal guideboard. s pur—

- posc, as in western plows, is to throw aver the furrow.
The iower specimien is the cast igon share, o ‘slippee-shaped IanceD]:J.tc pownt, ending in a

pose of the share is to underslice the furrcm
-
-

“Thus the. ,a.nslem—Ghiﬂese evinced high -
appreciation and revercnce for this, gne of man’s
master tools. The modern Chioese nameforplow i
i, one of its elements being the radical for cartle. As
the Chinese plow changed from the primitive form
pushta by a man, to the one dragged by an animal,
so did the Chinese character standing for che word
plow. : ¢ :

The following ochservations were made and the
photographs taken at Sia Tseong, a village near
Ningpﬁ, Chekiang Province.

The plow, Fig fio, is constructed of wood, Only the
shiare and the rroldboard ace of cast iron. The len
from tip to tip is 7 feet. 8 inches. There are, twa”dis-.
tince parts to the plow: the body and the b€am. The
length of the down-curved beam is ,)/fcet 1% inches.
Ar one end is inseried a wmden,p'm on which swings
the whipplegrre, "The other” end of the otherwise
round beam is squared (4 inches by 134 Inches) o fir
Joosely into a recratigular slot ig the single handle of
the plow. The-body of the plow consists of a waoden
honizoutal buse (27feet 4 inches long and 4 inches
_.sqmre) pointed at one endto fit into 2 socket dt the
“tip of the share, clearly scen.in Fig. 61, The simgle

handle, and a wooden upright board (4 inches wide
and % inch thick) iwhich we shall call the guide-
board, are frmly mortisec into the base of the: plow.

The main handle receives at about 157 inches from the
ground a wooden side peg handle, inserted horizon-
1ally, which serves to lift up the plow when turning

tive -ph:!w

The loop cast o
lbng and the &

board and shar
sharpened

upper p
the
6o, holds the gui

or key is a litde

Uuldeboarc 1 and

penetrating Anto
the botton/

are two smboo

“tial; At serves as

“socket, which socker 3s driven and wedged on the horizonl nose of the plow. The pur-

to cut a fresh furrow. The guide-
board helds the moldboard in
place. First a wooden block or
sleeve, with a slot in the middle,
is pushed down over the guide-
hoargl then the loopshaped cast-
ironﬁmjccticm of the moldboard,
better seen in Fig. 61, is pushcd'
down thereupon, and on top of
this -anotBer perforated wooden
block or steeve. The latter sleeve

is held i place and pressed down ..

upen the moldboard loop, by a
woeden wedge driven into a hale
in ‘the ‘guideboard. The mold-
Btard can be raised or lowered
by putting a thicker or thinner
wooden sleeve under its loop.
The socket of the cast-iron share,
as mentioned above, is pushed
~over the forward edd of the hori-
zontal wooder: base of the plow

“under’ Iht moldboard The wide upper end of. the

snar 5
held there ﬁrmly 4y

inches long and 4% inches w1de at Lts widest part.

lor cut acrosssthe wooden base, and is
wedge. The mofldhmrd 15 10

toldb

n te the

ird ‘s, 9 inches long

and 2% inches wide. The_ pointed share'is 11 inches

- . - L
ide epd™s incHes across. Both mold-
(re of cisr/iron, They cannot be
“wear out in’ about two years. The

of the guldeboard passes through a slot in
owheam in which it can slide freely up aud
own. A lpcking slide or wooden key, as seen in Fig.

ideboard in placé, lifting or depressing

it, and wich it the swhole plow base, determining tHus
the depth of furrow to be cut by the share. This slide

top-board; 6 inches long and % of an

inch thick, and has its top margin cut like steps, There
are threc of these steps, enabling the EaPmer_to set the

with it the base of the plow at three”

different heights;, which result in varying depths of »
‘the furrgw to be plowed. The slide oirce set 10 one of
the steps, is held there by waoden ipins stuck 4Anea
holes in the, slide on each side of the guidébo:rr'd,

the slot in the guideboard. Between-

of this locking slide und the beam, there

rods held together by strmgs un their

respccu;e ends thus embracing the guideboard, This
fareer gontrivance is only a makeshift, and not essen-— ...

a kind of extra washer o raise the

busg:': of the plow higher than the highest step of the

-




L
Fie. 62, Catwese Prow. This picture shows another plow from the oppesite side and the yoke used for palling it.

Fyz. 3. Max Power Puow.
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lnckmtr slide will raise it. The gffect of this wn]l bc
very shallow plowing, more so than' the original con-
strugtien would allow.. !
The tracés -are a
their-ehds to the y
bump of the zebu,fthe draft- ar\mal domesticated in
China, which draft-animal s Raracterized hy a. Heshy
"protubgrance Between the shoulders. The yoLe is
shown in Fig. fia.
“1In plm\rmg the farmer starts at the left—hand cor-
ner of -the. field, plows one furrow, the earth from
I::Wh]Ch wil) bethrown to. the rlght of the moldloard.
After tummg amund at the end of the field the next

r

ed to thc whippletree and

Fm fig. SkeTcH OF TieE Maw Power Pum DF SHA\rL\G The
drawing shows more clearly the details of the man-power Plow
of Shantung, as described under Fig. 63 !

furrow 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 2arth and the
carth to be raised from the second furrow will then
be-thrown over into the first open furrow,’

. Shantung is very much overpopulated, and paverty:

is therefore much in evidence among the country
people. Whenever heaven is not propitious in sending
the necessary rain for the craps, dire want- stalks
lhrough the land, and it is hearurending to see Tow
_the people have o suffer. The poverty is reflected in
‘the methods of agriculture, -and ‘it is; therefore, not
. surprising to find today a primitive plow, which for
“lack of drafr animals has 10 be served by man power,
one man to push and guide, and anocther man to pull

it. Fig. 64 shows the details of this'simple plow. There’

is'a baseboard with a cast iron share at ong-end. Two.
uprights arc firmly mortised into_the ‘baschoard, the
rear one of which farthest from the share and bent
backward, resembles the handle of one of the ancient
one-handled European plows, but is not so used. In-
stead of grasping the up[::]er- end of Ehis upright in his

e, The yoke is pur ygon rhe’

: ) El
hands, as in the old western plow, the plawman lean-
ing’ forward and downward, presses his shoulder

Jgamst it, while his rwo hands-grasp the two pm]egt,,.-

ing ends of a cross peg- -handle driven_through the
lower part of the curved uprwht THis in a very in-
genious manner, he_nor -oily "guides bur. pushcs the
plm'”hlla__tﬁ?_\ ame hkghtl’ rear upright the plow
beam-1§ hinged through a slot on a waoden pin, so

-that its angle can be raised or lowered. Higher up to -

the right, thc*ﬁ*plow beam has another slot. through
which passes the othér shorter upright of the base-

board. The inclinagion of the plow beam can ihereby-

be changed by wedging it differently, ie., higher or
lower against this shorter upright which passes
through this latter slot. Therehy the plow share with

the bascboar@s given different angles for shallow or -

deep p]owlqg‘ The uppgr open space berween. the two
uprights is in practice nsually strengthened with rope
as can be dimly seen in the photograph, Fig. 63.

Ancther very interesting feature of the plow is
what might be called the Pull-Peg. This is a wooden
peg driven wettically through the plow Beam close o
its upper end. This cnables the other plewman o drag
forward the pIBw, when on shouldering the upheld
plew beam, the peg hooks upon his shoulder as. he
pulls forward with all his might. The picture was
taken in the Laushan Mountains, about 20 miles north
from Tsingtao, here as elsewhere the Chinese have the
fear of being photographed. To show the working of
this plow only one Chinese could be found w pose
and the auther had to substitute for another.

.

8 DWI NG PLOWS -

Thc sowing plow in Europe can be traced back to
the beginning of che 16th century, when an Italian by
the pame of Giovanni Cavallina constructed one in
Bologna. Feldhaus.who relates this shaws a construc-
tively inaccurate jpicture of a Chinese sowing p]ow,
and remarks th,d{( probab]}f, in simple form, sowing
machines were/fitst uséd in the Orient. Many inven-
tions which wé-#an trace back to Italy in medieval
times have thicir orlgm in the Orient, and this is ..ll’-}O
the case }\«X: the sowing plow, as Feldhaus suggests.

Chirese records of the Han rime relate that one

~Huang Fu-lung, the prefect of the Tun Huang * dis-
trict taught the people ro make a sowing plow which

-saved hulf their labor, To understand this economy we

must assume thyr in those days the people hand-
planred their wheat or grain, as is still done w Shan-

tTun Fluang is probably a districe in the province of Kansu
which in the Flan tlJl]l. {ml’ wo to 25 an) belonged w.the sate
of Ts'i. .
]




tung by. poor people who cannot afford a sowmg
plew. The seaging plow of the Han time 15 described
as similar tw a with three legs. On top was fast-
ened a. receptacle [0 eed and the whole contriv-
ance was drawn b " he peasant leading the
plow shook it as he walked to make the seed drnp
_._down. Afterwirds a leveller agbreom had to be used
_ I.jn order to caver the seed in the ows. &
Short as' this dcscnpuon is, it gives a good picture
-of the sowmu pluw now in use in North China. There-
Loare two types in use, one, no doubt the original Llnd
" with one plowshare, and another with E\;G plowshares.
The former not here shown, when it stands wnused,
‘appears to stand on. three Jegs, on the two-thills, ‘or
" ghafts, and the sharc; ‘while the latter, of which several
~pictures are here shown, rests: on four, twoe thills and
its two shares. The shiking of the plow by the handles
from side ro-side is also an important feature now, as
(it was in the Han time. Fig. 65 gives a view of a’
‘modern sowing plow, entire, in a Chinese farmyard in
“Shantung Province. This and the other pictures were
*_photographed in Weihsien, the field of work of the
latc American mmmmry, Frank H.-Chalfant, wl‘?o

C

- Trg 65. Cum};r;}: Graix. Suwmé; Prow. -

i detail of the opt cnmphcated ]omtry,

has made profound “atiadies 1 in, thc hlstor‘y of the .

Chinese scnpt Fr

. Ther¢ is a rhaiy. hpsmnd‘mg handléd frame. wuh
t“’O dO'L'v'n pDIHUl’lg cast 1]'0['1 ShﬂIﬁS at ].ts 1DWCr
ground-penéirating end, and 1wo handles 4t its upper
end. The two thills or Shafrg cxtendmg forward at an
obtuse anglc from this main frame, hold berween

sthem close to the uPstandmg handles, a wooden hin'

fur‘themgi The plC_tyLE,S,Elg 65 ta 6g allow a i%%lj,
t

riginally-withou
any iror parts Theseed-bify 'ha an afite<hamber,
which, instéid of a bottom,. has two squgre chutes
leading downward to the shares. These are for the

- passage of the seed which*through- the chutes_ pass

down and“drop into the furrews made by the: shares.
The hoop of élustic wond tied with rope so as to. pro-
ject. backward horlzontallv a litle above and behind

_ the shares (see Figs. 66.and 63) has the function of

closing: up the furrdws after the secds bave been de-

posited. in the Han time,as we have relaisd. above,

7-this Furrow-covering was 'done by hand with a broom, -
y - ) v

“Canf. his “Early Chinese Wr’it{}ng," Memoir of the Carnegie
Museam, Volume 1V, Pi_'[\t:.burgh‘, 1906,
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F }Jﬁr to makc thc seed fAow evenly from the bin th_;e v I_-'igs 63 .llld by, & .
47 15 a ‘eurious arrangement whieh is best-iltustiated by, . T e seed- bm ha:. A passage way whu.h y

e

-

Stide Board
or SEed Gu.te,____ o

w pezsint serving
e plow by'mt:_lns

- bamboo tod, dnd’ w_th_'t
the sowin g. plow swing

- Tht finto the rwh[ chute Secordingy m the
“rhythm of the d.mglmg stone.

to the  aate- chdmbcr it be '.anod in size
with the shide beard ot secd-va e held in

T o C L T " with its wedge, ulso wisible in Hig. 6g, back
. Frc. 5, IETaiLs o THE Seep Discaancizg Devick o Trig? Clyeses) “l[h 15 kedé’ L _. . B k 8- DO R
“ . Gnatv Sowexié PLaw, - 4 of the forked stick which hilds the pendant

chuLc, and thr:ﬂ *ig.lu'} a fcxg. o tht‘f
The passage- way | for seed from/ thr: -]:nn v

place by a wedge. The top, of this seed: “gate.
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' stone, is more fullyNndicated here in the sketch, Fig.  seeds get warmed. Nexe the sprouting wb, Fig. 72,
tiz. This secd-g;itc hagatjone end a semicircular no_Lcl'i comes into use. The bottom whick has 1 hole aboutr"
and a’larger one at théydther end. For small seeds the 14 inch in diameter is covered wirhya layer of straw;,
_gate 1§ placed with the ¥malt nowch agaipst the com- ~ on top of which six catties of rice arevplaced. Anathef
-municating hole o the; sked-bin, -and 1ot larger seed,  layer of'straw is pur on, then again si}s cattics of ricg,
25 of “whear. and- barley; Yhe-board is reversed and  previously soaked, and so on uniil the barrel is f\}lﬂl.
wedged in place again With he - P ' - ' '
_:Lrgcr notch . dgdinst the colyt -
“municating hole, The bambaoy
- rod extends through the seed
‘passage _from the bin-into fhf
front compartment. This seed
_pdssage is a horizaual slér, the
middle of which cuincides with
a partition, separating the open
Jrops of the two seed chutes, and
~as the bamboo rod half flls the
Jslot, it Tollows that when -the
pendant stone swings the rod
Hfrom side to side, the rod will
interrupt the grain Aow and di-
i 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 net for rice,
- My father, Dr. Fritz Hom-
mel, professor of Oriental lan-
guages at the University of
Munich, Germany, furnished
me some ineresting  shetches,
Figs. 70 and 71, shown here-

!

with, taken from representa-
tiens of the middle Bubylonan-

=+ -operiod, ca. 1300 B We see
from them that the Babyloni-
ans had already a sowing plow’ =
“tnore than a thousand vears
before the Chinese introduced
it, as their historians rell us.

" RICE PLANTING -

» The rice grains are frst
»sprouted before-sowing. This is
a process which takes abour a
week. Six catties {ca. § pounds)

F ; s Fia., § arLen Ream Vosw aF a Doovesk Guars Sowing Prow, The sowing Hos plotured
of unbulled rice arevsuaked in . i oled, icnded wigh ron clints and varously reinforead with tope ta hald e tygther. Thu
cold water for 24 .huufs Then rape which can he scen danuling down ever the roumled cross bar is far altaching-w the

’ PO \ birness, of the dralt-animal, The main pulling force s thos applic] near the sh which have

-the seeds are put.nte a cast to o the work of opening the fuerows, Thie oep Inllows wooden hox clhut_ns are plualy seen

‘iron C()()]-\'.il'lg bow! with warer curving donwnward From the seed box o the tva inun shares and projecting l_];z:;i_i\\-‘:lrxl 'ltu:at:

- R . . sbeve the grouml over thy shares, The picture also shows the brent Laonlien el 01" [rent, ¢lose
and S]Ighﬂy heated uniil the t the ground for covering: the freshly planted furrows.




CHINA AT WORK

Fie. (g Toe Szep Box oF & CHIxesE Goaly SowiNg PLow, The seced box s dividid inte two compartments. Hight, a s ar hopper foe
cecoiving the seed in bulk. Leff: an ante-chamber or smaller campartmény for regulating the flow of seeds into the twa sced chutes one
of shich apprars at the bowom of the compartment. This regulation is flcced by the dangling stone here seem which amtates o Hesthle

seen, which hole can alsa be graduated by sbifting the wedud-fostened woaden slide here cearly seen on the upper slope of the

i , . parution bosrd,

E : [
:’1 o 'I B ) B 3 . -' ; . . R .

The barrel holds six layers of rice, altagether 36 catties, /setiung six plants together in onc hole of the muddy

. enough for planting 6 mae (6.61 mag equals one acre). [ warer, each fle six inches away from the other. The

. of lapd: The barrel is now left standing in"the House, | peasant wses the one-legged stool, Fig. 73, o sit on

well covered with_straw far 24 hours. At the end of | when serting the plapes. Abour 15 days aker (s eight

thig rime .the frst sprouts will show. Early in the  piculs of manare {1 picul equals ca. 133 pounds) are

with water which gradually drains off through the nightsoil. For three timés after that with jntervals of

the swhole day Tyng. In the evening it is Hiled again  ever of the manure sticks out, so thar finally ofily the
_,-"! with water aid l\gkcn biack for safery's sake to the  rice plants show above the water. Uil the rice gets
! house. This procedure is continued for 4 or 5 days  in Bloom water is abways put upon the ficld when
; unl the sprqu.ts‘nr.\c" at least dn inch long. Now the necessary to keep the ground under water. The riee
/. secds are taken fromd the barrel, laver by layer, and  blogmes anly for abovt three hours and then the visible
i temporarily sowed, close together in a cormer of the  development of the grain begins. From three to four
-+ field where they are ﬁn;;lslp_v/m be. planted. Fifteen days  weeks after blboming the rice is ready for harvesting.

¥ ateer sewing the hittde-plages are advanced far encugh Fig. 72 shows dhe sprouting-tub, an, ordinary
0 be ransplamed in rowy, A handful of plansTire  wooden th with staves bound by bamboo hoops The
pﬁl,l!?ﬂ-c!ﬁ'tﬂfrom the watery field, tied loosely together  swooden bottom rests in a groove. The beight is 13
—with straw and about sixty.byadles thus formed scae- inches exclusive of handles and the diameter on top
et beginsethe task of 17 inches, The two handles re formed upon two

tered over one mad or f1eld.

i . S - .
fiole in the botdom, and is then allowed to stand there  abour five days, the peasant pushes under water what-.

ay

" stupper from chute so chute, The seeds pass fmm the hopper into the ante-chamber through® @ bottom hole in, the parntwn beard, not

~» - mgrhing the'barrel is taken w the canal’s edae, filled  applied 10 a field of one mao. The maoure used is



i

FOOD _ RIS

E éionéalcd staves; 17 inches Jong, with 2 square grasp-
: hole- thypugh the part proj jecting ahove the other

“staves. A hole has been drilled through the: '!Smtam
" ahout 15 inch in dimerer. 1

inches. The round leg, 134

urface, measuring 14 by 5

Fiu. 7u. Bagveoxiax Sowive Prow.
- *

nches in diameter, has been squared at the upper end
nd is driven int 1 corresponding mortise in the seat
board. The height from the end of the leg to the seat
s 16 inches. The information and phomgraphs are
from Sin T:.r:ong, Chekiang Provinge.

L
IRRIGATION

The eéxtensive cultivation of rice, the staplé foed in

China is made possible by the system

of canals which extend over the flat

country like a spider’s wel and the

“wirfigation wheels with =mdléss chais -
with which the farmers flood their
helds. _

The felds 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, 1.15;!.1:111}'r shaded

" by a tree., Fields farther ‘away from a
watercourse, are supplied by ditches
running fram the water's edge along
between the felds 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 separately in Fig. 73, and
here faintly 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 is

i The: seat boa'd of the wooclcn stouk Flg 73, i "_
fashioned from 1 sirip of wood, with a planed top

Ea_steﬁed to this wheel as shown in Fig. 76. The bli‘nd—

‘Folded draught animal fastened with its traces to the
-whipple-tree turns the wheel by walking around out-
side s -circumference. The motion of the ‘wheel is -

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

u
Fic 7r. AsorHex View or & Danviomiay Sowisc Puow,

- wheels (see Fig. 78) 1o the endless chain running in

the lonig trough, here clearly seen, extending from the
water up the ‘bank. The endiess chain has 76 links

with recrangular wooden ‘blades firting the treugh.
These blades as they emerge from the water caery,

before them an amount of water and pash it up the
trough to the top whence the water runs into a ditch
communicating with the field to be inundated:

— n

.. . f
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Deails of the endless chain can be seen in Fig. 74.
It i constructed engizely of wood. Each Jink holds 2
'_"l"é;:ltil"['\.g'ul'ar board, 10 by 3% inches and. 3/16 of an
inch thick. Pushing a quantity of water before irself
it is'prevented from slipping on the link by a round
wooden pin passing through the genter of the it
.- The whole length of the trough is 15 feet 1o Hches,
‘the widrh 17 inches, and the height in the cearer 15
> inches, at*the, ends 22 inches. These latter meusure-
. ments show thes trough 1o be '
" construcred on the principles of
an arch and lend 3t addidonal
~. strength. ) )
The ‘enid of the trough dip- -
. ping into I;_h&"water is held akthe
" proper place by- ropes attached
.. to two,posts stuck inito the canal's
muddy botwom, and ‘frequendy
‘a.haskee is hung over [hEIE end tu
. prevent foreign macter floating
n the water from getting cn-
tangled with the endless chain.
The trough with 76 blades on
the endless chain, is usualty suf-
ficient for the distance betsween
the water and bank above. Most
farmers have another trough, ac-
pommodating an endless chain
with too links, stored away for
times of draught,*when the dis--
tance between the bank and the " »
low levt_I-nf the water cannot he -
spannéd by the erdinary trough.
In. g 24 spare links are
‘added to the endless chain and
this is then placed into the larger
emergency trough, '
The. phorographs were taken
at Sin Tseong, Chekiang prov-
ince. : : _ _
The large wheel, Fig. 735, constructed entirely of
hard wood has a diameter of 7 feet. The hub is held
. in the center by four spokes passing from rim to rim |
- #hrough morhises in the hub.»The outside diameter of
“the hubis § inches, its length 28 inkhes. An<axle-hole
“penetrating the center of the hub; longiedifially is
closed ar its upper end (owmer #nd as here photo-
graphed) and is 4 inches in diametet and 2 feet deep.
At its inside ¢nd (lower end in actinip) is an iron cup
in which rests the end of. the pivotal post on which
the wheel revolves, At the bottom opéning of the hole
‘in the hub, not here seen, and enciréling the pivatal

. ance. On the rim of the large wheel is |

oo

post, an iron sleeve has been inserted, 2 inches lang
and 4 inches in diameter ro. prevent, the hole {rom
wearing large. [n 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 feld aver
night a lock can be pushed through fwo of-these slots,
“and a corresponding,slot in the pivotal post, The
wheel their cannot bet lifted off the post.
The hub has around its top, 48 shown in Fig. 76 a

- Fic, 75, Aximal Powek Inmicatiow Apparatus, Lance Power WareL Disvopnren.
. - - . . T

groove to which is fastened 1'hf_:-ru£3_§_fr0m tl'ge draught-
animal’s nose bolt. This keeps the animal’s head in-
clined toward the wheel and it will cohscqu}:nt]y walk
around the wheel for hours without any furcher guid-
waoden
bracket or stop against which the whippleitree pole,
notched to fit the stop, is laid as shown in Fig..76. Te
the end of this pole a notched board is fastenjed which
just fits into the space between two spokes. Fig. 78
shows the axle beam with two cog-wheels ﬁ#t;d upon.
it which transters the horizontal motion of Ithe large
wheel 1o the vertical cogs (on the left) tufning the
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. .
_endless chain,

fret 10 inches and. bithe average, bas o diwmerer of
5 inches. Where the cog-wheels have been hifbbed

sl ) PR 1
T T thre-Preamy -hies Feetr-siptared-to At theie- HL]—&EUL—

hub holes.

- been tyrned smaller and are prorecied .w:.unsh weat by

The bearings on each end of the beam h.nc

ron steeves 2 inches Tong wnd 235 1gehes in dinmerer.
The targer left support o bearing stand. of the beym,
has  shiding bourd with a grouve serving us a bearing.
The S‘l[]m“ brnrd was holes o bock \\llh H i).m‘li)ut)

tick in alew O posifion as is necessary w keep the
tnd ess chain siretched pmpu_r]\ T]n_ I:]_)_IJ.I{—H‘\'—‘FLT"I)]'I 13
x!ri around the cug- _veheel Fhow 1 on Lht.' left of Fiy.
78, mud as photégraphed in place in Fig ;'.. this beae-
fagestasid Jike s fellow on the leht

T]lE(JLIUh which o wocelen pm i dreiven inw the eround.

h t‘s H }IUEL

b’ Lu.li both s mda Unhle n pl e, .
The animal pr.\\ UT o .1Lu radsing deviee, st 11LL1

“in Figs. 71 ro o5 cun also Be sl in mation I wani

. [1(1\\'{'1'. \\'i?_]'] }]lw ]1.[I](!..H. lll Ihlh UL 'IllL 'lI!‘J])L! L]‘Jl] l]l

the vrough has w cowwhedt the axle of wiuch prejeas

whoat a foor en exch side oF the cov-wheel, Tae

RLCEEAY TN

Tt hos been ser dp on level grund or
convenicnce. i photographing, The beam Measures 8-

Toakoe Movee Worer v T,
. . 2

wooden crank elbows with ashobe at their ends are

“marttsed - upt—m——'\ué awle Lm[\. aud ser at rw]u .III‘TEL‘s

to each other. These elbows are worked, not by the

usual rigid crank hundle set ar righr angles thereto,

~hut byyuve wonden trnssticks coding in fived side

pegs which tarmdoosely inholes ac the crunk ends so
a1 set the endless chan ol the troogh momotiag,

This deviee is worked cither by one man holding

urn stéck e each huned, oe by tsu e, each widh one s

turn stick. The manuer of working is shawn i Fig.
=y. The picture was ceken at- Cha Tsuen, Chekiang.

Angher ay ol working LhL ACTIgARIeN dppprralis
is that of usuljg [oon powver, Thh is 1merrLL11\ shown

i g \1‘ where the devies is melm cd for pumping -

w .,th]‘ Frimn-a clay pit. This muode &y exiensis ey psed
for dgricultrnal purpages. The cog-vhedd aver w hich
the endless chan rums 1s pushed opes an wde beam
which i slPpOTTey teel s T Tds by o wouden sticks
ramier Niter the grownd, These wooiden sticks are
part ol 1m|m\mrL,l__~.-L\_\n aprinhite and o crosspiece,
pved tosreelier with ropes, loe e sapport of the work-
ers who o he (nnl['i\:_wcu 1\'il_h thri['_ [wet. ()11. the
Liam Juddmy the c_ug-\\'h.uc] are radial leverams or -




- vo. Corvese Axioval Power TRRIGATION APPARATUS Eximss Woopes Cras Excacen ox ITs Woopes-Cop Wuesr.
pieture shows che adjustment of the cogwheel 1o s axle and the endless chain as described under Fig: 48,
s ST - .
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Frur

spoked foot-rests with sound waoden pieces at their

g, Crowese Man-TPower Iaricamov APPARATLS Wouken wy TiE Havos,,

holds  ar 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 about this point by another
wooden  pin inserted at right
angles to the pale’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

'[mmuvork pivoted across the
open tup of the bucker. The
round wooden pin of this frame-
work can be withdrawn from its
two vertical holders’ and then
pushed home again, pussing
through the hole in the said
bamboo pole and thus enclosing

its two pep-holders=ta using this

sweep the bamboo rod is pufled

to the water, the bucket pjunged,
filled and then wmh considerable
ey case lifted up, the full; bucI\t:t

and the Countcrwelght at the

other end of the pele about balancing ﬁa_ch.othcr.

endi Tooking like mallets. Thére are ustally Two sets
of four arms cach, of these foat lever groups, in which
" the paddie-like spoke steps are set ar right angles o
. each other, each group of spoke steps being used by
one worker, who steps from ane to the.other of the

waterraisimg* dC\']CCS with long troughs frequently
three scts of these lever steps are hubbed like paddle
wheels upon the beamn, and three men can then with
combined strength work wgether raising water. The
way the woskers 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 budy,

Tsuen, Cheking.
Another waw of geting- water from the canals 1o
the fidlds is by means of an arrangement in principle

the. stme 25 the European “well-sweep,” see Fig. 82,

steps and this way keeps the beam sevolving. For

as might be expected. The picture was taken near Cha

Theredpon the Blcket is swimg arovind g the ditch ™

into which the warer is t be poured. The bucker has
on the outside two projection’s, hewn upon’ its staves,
esther one of* which can be raken held of as handle
to conveniently tilt the bucket and empty its cootents
into the ditch whence it runs to thé field to be inun-
dated. The height of the bucket is 18 iaches and
diameter on top 13 inches. On the inside near the top
rim two opposite staves have each a bulbous projec-
ion..In raund holes of these latter projections turns
the lower crosspicce of the framework which holds
the bucker to the bamboo rod. The phatograph was
taken at Cha T_Sur:n, Chf_'kiuug,

FERTILIZING THE SOIL

The Chinese peasants use almaost exclusively night-
~seil for manuring their Aelds. It is stored in large

A wooden post about 4 feet high

in Plg 83 is fastened. The fast-’

enmg 15 _done Ey meéans of the®

the pole in the middle between

down with the bucker ar its end




ground up to their edges.
privies are built over them.
;' gaze, are not used by wo-

“of the latter, a

Jing earthenware pots out-

“to the feld in

In the latter case usually

These, open to the public

For the convenience
wooden
bucket with cover is kept
in  the house which s
emptied into the free-stand-

men.

side the house.

The nighg-soil is carried
woorden
buckess; see Fig, 84, two of
‘which are hung-to the ends
“of a bamboo carrying-pole .
“laid over the shoulder. Ma-.
- nure js not applied until the
plams show above the ground, or water, in the case
“of rice, Then the dipper, Fig. 85, is filled fram the
bucket and a portion poured on each individual plant.
When the bucket is nigh empty the peasant.-bends
down the bamboe loop and thrusting his foot inside

the hend, pulls it with his foot roward himself soas to.- “pushed dowil into'the warer until the open mouth of 77
tile the bucket and be able 10 scpop out its contefifs |

completely with the dipper.
Another way to enrich the soil is to take up mud

“from the bottom of the canals and spread it over the
field, For this purpese mud tongs arc employed. Fig. .
-8 shows the mud baskerwovenfrom-bamboo- sphines:

with its mouth-ike opening and two poles crossing
each other near the point where they extend through
the end of the basket opposite the mouth-shaped

. Fic, fo. (,m\rs&. Maxn-Fower ]nnlr.n‘m\ (\PPAR.\‘I‘LS This piciare show:-.m—mlg:(tmn wiigel, or
endless chain puinp, adamr_d inr Fom povecr, The pncmrc was-taken near Te An, Kiengsi.

A i

pivot, at the end of thc basket, the ends of the poles
attached to the jaws will also -spread apart and thus
open the basker. To take up mud the tongs are taken
hald of by the polcs spread apart with the ] jaws of the

basker wide open. 1a this way che contrivance is

the hasket reaches the soft ‘muddy bottom’ of the
canal: The basket, jaws firkt, is 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 siow full of mud is pulled vertically fram the

warer By “the pofes.To ferthetrad-Tun-out- of -the
hasket inw buckets or directly on the ficld; the poles
are spread apact thus opening the jaws and releasmg
the mud which draps out or if necessary, :IS jerked

opening. These poles, about 6 feet long, are the: wout.

handles of the mud tongs. The opening and closing
of the basket is done by pulling-dpart or pushing to-

gether the poles. The action]is similar to opening or
closing soissors, pliers, etc. A pivat around which the

poles turn must be imagined where the poles emerge
from a hole in the basket just large enéugh for these
two poles. The ends of the poles in the basket are
fastened to the jaws of the mouth-shaped opening of
the basker. If now ‘the othér ends of the poles are
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 thf basket be pultled apart, around the 1m'1gmary

Mud tongs with longer poles are used where the
canals are unusually deep. The mud is deposited into
buckers like the ane shown in Fig. 84, or direcily
onto the feld if it is contighous.ta the canal.

HARROWS AND ROLLERS

After plowing, the feld is inundated sufhciently 1o
soften the clods, andthe 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 vertbcal side pieces ar ruaners of the rectangular
frame, ‘serve to fasten the traces with which the

2
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rd
draught: ammal pul]s the harrow. The 1 enﬂth of Lhcst:
runners, 15 fet:t The v \E;JI’IZOI'I[LI.I W 00({::n Cross

bars connccunu thcm, which hold: the reeth, are-§ keer

g inches long, 414 inches wide and 3% inches thick.
As s not clmr]y shown fin the picture, the wmught_
iran teeth, rwelve driven ite one bar ind eleven into-
the other, extend keyond the place of the rectanygular
frame, which results in their cutting into the ground
“when the harrow: here shown see up on its side is
" pulled over.the field. The stapgered arrangement of
the teeth c1‘_xsfur=:s each tooth cutting the ground alung
a separate line. The teeth are flattened blades, here
shown narrow edge outwara,'and..thei_( average di-

mensions are 8'inches long, 2 inches wide tapering-to .

a blunt point, and 1"’16 of an inch thick. These blade-
fike teeth are Orlgmaﬂv of even thickness bur the
cutting surface finally wesrs o a sharp cdgc v

ing all the appearance of -having been intentionallf

sharpened. To the bottom of each runner a steadying
blade. to keep the harrow from shifting, indistinetdy
seen in the picture, is stapled by means of prongs at
each end which are driven inta the wood to hold the
blade in place] The length of these runner-blades is

Fra. $1.

“ Bis wood.

§ inches, and they arc slightly carved forward, the
widkh in the middle being 114 inches. Their thickness
is 3/16 of an inch. When using the harrow the j:
farmer stands on the frame SEC'IdVI.l]U himsclf by hold-
ing on to the rope seen attached to the iron ring ‘on’
the upper cross bar., The photograph was raken at
Sin Tseong, Chekiang Provinee.

In the mountainous regions of the Ten Tai range
in Chekiang awve saw harrows used, in principle the
same as the one described above, only they were
much smaller, the crosspicces with the teeth being
only about 5 feet long. One point of difference was
that frequently all the knite-like teeth, including the

Tunner b]ddcs are 'made of fine-grained white wood

which is very hard, Sometimes only the teeth on one
crosipiece, thc one farthest gway from rthe dranght
animal, are of this hurd wood-~1 Could not iflentify
The harrow, Fig. §8, is d1ﬁerent from the one
shown before, masmuch 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 1g wooden teeth, twa of wh1ch are the -
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pmionﬂ.ltmn of the handle leTS. Two other project-
ing pieces, mortised into the.beam at a different
angle, serve for attaching the traces of the draught
animal, The bearn is wound #long its whole length at
set 1ntervals with tghtdy wound bands of cord 1o
strengthen it, and prevent the teeth from petting

at this harrow.
Alrer . the application of the ]‘mrm\\' - the held is
~entirely covercd with water. To mis this thoroughly
with the grDLmL] the ﬁud}u\ UnNCT miore pIO\_\-C(] OVEr,
and the resubung clads are reduced

with a four-

Fic. 82, Chrsese WELL SwEeEp. -

- loose. Not a partjcle of metal enters into the mal\mlr"'

Fig. B3, Brerer ror 4 Cnosese Werr -Swier.

prongu] fork attached to a wooden’ handle at an
acute angle. The final smoothing of the feld, which
now l(K)ks like a huge mud puddle, is accomplished

with sthe roller shown in Fig. #g.. This consists of a .

weoden frame (5 feet' long and 3 feer wide) which
holds che 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 1o a dismeter of 1% inches and protected
against wear by iren 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 nght side
of the frame. When in this position there is enough
clearance between the other bearing and the frame,
to lyring this pivor directly in front of the hele in this, °
the lefr side, of the frame und pé@y 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 ‘which would disengage the pivor onithe

Teft is prevented by a little wooden peg, faintly seen

attached to a string, which fits into 1 slot on the right
hand side of the frame, locking the bcaring into its
hole. There are seven rows of wrought iron knives
st'lplcd into the wooden rol]errh?eqm They are i the
average 6 inches long and *1bmut 1Y inches wide in
the middle, and one eighth of an inch thick. On each.

" eitd of each blade is a tang which is driven into the
“wood. The arrangement of the knives 1s staggered

and for this reason some of the seven rows thC at

— . 5



one end space for a shorter knife only. T(‘i\.g.lrryft(m-

\cmently the whole apparatus to and From’ Hie field,
®

the knifed roller is taken from its position in the

frame, and placed inte notches on top of its side

pieces,; shown in Fig. ga.

mud is splashed up liberally, and to protect the
farmer standing’upnn the apparatus from the splash-
ing a semi-circular bamboo screen ds fixed betwegn
four wooden nails ou the frame. Four holes-in the
sitlepieces of the frame serve for attaching the traces
~for the draught animal and the rope attached to an
iron ring on the wp side piece, helps o steady the
farmer. Two narrow wooden strips, faintly seen

the farmer Stands are- to prévent him from sliding off

_Chekiang province. |
: ' |

4
3 TILLING TOOLS

T/Irf.:' Srrall Hocs~—(A) When the rice gets ripe
ditches are to be made berween the plants to drain
off the water as it is desirable tohaye a dry feld when
harvesting rice. For this purpose the Hoe (A), in Fig.

will be referred _to presently -under Fig. g3. #When
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 1g inches long,
the metal part 11 inches ]ong 2% mchcs wide and
3/16 of an inch thick.

(B). This hoe is used far ‘.r:ttmg a kind of PoLaLo.
After the potatoes are harvested in autumn some arc
put back into the ground and left there aver the

v

nailed to the outer margins of the cross bars where:

into the mire. The picfures were taken at Sin Tseong,

In dragging the roller over the inundated feld

g1 is used. It has the characteristic concave edge which

winter. In the spring each plant has from 10 to 15
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airrocts with eves about 2 inches from each other.
-These roots are cut into pieces with scissors, aich

piece having an eye. A hole i§ made with the hoe (&),
the root put in vertically ard eovered up. This hoe is
also used for making holes w plant maize and oy
beans. The length of the mewl part is 8 inches, the
widih 134 inches, the handle is 14%% inches ]ong.

{€). A pointed instrument, is a cross between a

erawel and a hoe. and likewise used fotr making holes
to plant seeds as of melons, pumpkins and beans”The

blade from pumt t'u hend- niEasures 7 inches, lhe.
widest wideh T i inches. The inaer broad side of
the blade shown oh the picture has a ridge along the
middle and is !4 of an neh at s thickest part. The
handle is 12 inches [(‘m& and fits jnto a socket slecve
o ineh i diameter inh'y{g at the bent part of the
metal. These tools are ull of ~wmught itan and svere
photographed ar Se Aw, Chekiang Province.—
Spade—The spade in Fig. g2 looks as if it was
cast, but it ix really wr(mgh{ iron. The length from

X - N
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is used to make ridges for
plapting  wheat or __wf:g-'_
.. etables, far weécij,ng'; and-
for making __hdlés beside
the youhg-plants to put in
manure, ete. ]
Grubbing Fork—This
“is likewise shown i Fig.
g2, from the side upon
which’ the handle is at-
tached. The material is
wrought iron, the two
mner,  prongs  form  the® 4
floop which passes around
- the handle. Through holes
in these rwo prongs passes
“the ather metal part of the

instrument’ whose ends

Fiz. o1, Threr Suarc Hoss .
? . form the two outer prongs.

; - : e = vAt the same time this in-
this wear by making the edges of their hoes concave.  serted piece closes, up the loop of the inner prongs . .-
. It stands ro. reason that it takes 2 Jonger time for o thus forming the eye which holds the handle. The
-~ concave edge to wear convex ghan it would for a  handle, usually 4 bamboo pole, a¢Seen in Fig. o3
straight one. The hoe_is‘one of the most used im-  (left), is about 5 feet long. The length of the prongs -
© plements of the furm‘g;’ After the first plowingitis  is g}; inches and the width of the fork ¢4 ‘inches.
- used to break up big cods all over.the field. Then it The prongs terminate in flat edges -one inch wide.

——— . - g
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\I‘l()[htr spreinen of the :mplmmnt\ ‘deseribied unnl(r Fip. 42 .lrL here shown

the hoe with its blade waorn COFEX o, the stany geonod, Photm\mpht:d At Sin Tsewng, Chekiange,

- This implement iS?ISEd on the fiekd uftertfie second

plowing for smoothing the surface. Fig. g2 vsas takes

in the N.mve City, Shanghai.

Tuo- Prar;ged Hoe—We have ahcady shmvn a hoe |
with four prongs in Figs g2 and g3. The one shown

here, in Fig. g4, with two prongs is used in 2 moun-
tulnoug district, ancl 15 AU for ‘deep penetation in
hard s6il-The leagth of the metal part is 11 inches,
and the distanee from point o point is 3 inches. The
eurved back which forms the socket 15" 3 inches wide.
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A heavy iron pin riveted
-into place forms the socket
for the handle. The
woodén handle 15 3 feet 8
inches long and requires
stooping in handling. The
" photograph was raken in
Kienchang, Kiaagsi. «
Dipble—This instru-
ment, a wooden hindled
stone cone, might just as
" well hiave been made in

ago. It is shown in Fig. g3,
. and is used 1o make hales
~1n the ground when plant-
ing. \egelables, peas, \’b]’l&'l[,
‘ete. These plants “were
_ specifically
“upon our inquiry in Sin
“Tseong, - Chekiang  prov-
ifce, where we took the
pir‘,\mrc. The length of the
instzument from stone tip
to (hE end of the handle 15 |
2 fest 3 inches. The handle
1s mmn,_'lcd Jinto a round
hole in the stone.
thﬂt‘ls very sparingly
cultivated in the southern
and’ ‘central ‘parts of China.
From [hc f.ﬂ thar our in-
formant mentioned it as
one of the phants which
are sef 1\’it|'.h""th aid of the
dibble, %ve learn that wheat
is not plapted by sowing
the grams broadéast over the field, but by) putting
seeds or young plants into holes made with the* dibble.
“In planting rice, of course, the dibble is not vsed, as
the young plants<ire easily pushed into ‘the’ watcﬁy

E

“mud in which rice is-culcivared. -

In using the dibble ir is pushcd ing” fréshlv

worked ground which of course is quite loose. Before

withdrawing it, it is given a twist to prevent the dirt
from sticking to the. dibble and.to smooth and thus
keep, the wails of the hole from collapsing, ar Jeast

" long enough for the plant for which the holc is made

to be inserted.
Wrought Iron Fm!{—-Thls tacl, Fig. g6, is ﬁhown
more as cvidence that there is such a thing in China,

" as a. wrought iron fork, rather than w convey the

the stone age 3.000 years

mentioned .

1mpressmn that it is a universally  used tool The

‘Chinese do with as few tools as possihle, especially

where iron is scarce, andsuch a fork as shown would,

therefore, be considered rather a luxury than a daily

necessity, We would call the ol a hay-fork, but jn

. China the. handling of hay plays a subardinate £8le.”

The fork is used for h'mdling straw;.of which there

1%, plcnty, as the maln crop in Lentml and southern

"_C ina is rice, vwo'or three hnra.csls a year. ;
in 1§arthr:én China forks are matle of bent woog us

the following nate indicates: “In the neighborhosd of
Laisyang, Shuntung, the insect wax tree, the Lah-sha,
grows piendfully. The nasives use the waood, whichds -
very tough, for® rrmng a varlety of 'Lrtldts. They
bepin adapting it to their purposes when young, and
bend it while still growing so that it assumes any”

shape they please, and. thus Lhcy maLc rhost excellent

hay-forks, all of tme piece, for purposes of husbandry;

frames for the backs of mules; on which they bind the .

burdens; handles of large baskets, walking-sticks, and
other useful articles. The gmwn]g saplings when
young, aré so cut, and so bound that they naturally
divide into prongs and-make a “natural fork, hoth.
strong. and useful, withour subsequent cumng or
nails.” # E . '
This_ account I can amplify by'statmg that the
grmvlug saplings ' are wcr]\.cg upon by making in-
cisions, so as o make a fork where there was no fork,
and to bind the pieces to remain in the desired posi-
tion.» Thesg tied pieces are then allowed to grow for
anather year or two, when the frJrced* positions hive
hecom® natural, and are ‘theh cut off the stem to be
used as utensils, I saw once the curved beam of a

plow still growing as the imb oF a tree, but tied with
ropes to assume the curve, The farmer said that in -

a few more years the limb would be thick enough o
be useful for a plow. The -wrought iron fork shawn
was, photographed on a farm 5 i from San” Ho,

Chekiang. The length of the wrought iron, part, from
The socker 1o the potrs js 14, 1nches, and the dﬁunce :
between the twa points is 7445 inches. . ' .

Hand Harrow.

In some rice-growing districts the

instrument shown in Fig. 97 is used. We took the

photograph at Se Aw, Chekiang. In othgr paris of

Chekiang we wisited it is not ugéd, then again in .

some parts of Kiﬁhgsu_ }:nrl.jn-'incc people are quite
familiar with 1t y
“Thewooden frame at its Wldﬁ‘?l part -measures 6
inches and is 12 inches long. Irén"spikes extending in
the average IL{; inches from the wood “are driven

* From "Juurncys‘in Narth China,™ by :\,'_;Wil]lalnson, Landen,’
1870, 7 . .



through the frame and the extend.
“Uing poines elinched. ~The single |
handle is abour g fest long.. The
end of the handle is insérted into o -
hole in the shortest Cruss-piece. of .
the frame and then passes through
-a hole-y in a piece of wood which 1s
' "mnrt]sul into the oppdsite end
crosspiece of the frame and extcids
fiem it upward at right angles o
the plane of the frame. Where the
Randle” passgs Lhmuﬂh thar hole it -
is kept firmlv in plice byoa wedge.
After the . rice-fields have been
planted 'in. rows, always six plants®

. : a K
N : : Ve, w6, Wrovest Tusy/Fork., 5 -
in one hole, weeds growing be- T, s 1 gl ATROUGHT ROy TR E PR
tween the plants are py led our, B '

* thrown.down and pushed under the mud bv stcppmg Weed Scmp;r.f—"l" is tool, Fig'ﬁ s chse.I"y télaed
“on them and after this has been .ll:c()mp]lshcd the 1o the hind- humu/uss shotvo. Both are used for the '
" hand- I'I;d]'l'l.‘)\\’ is applied to ger the muddy grqund be-  same purpose, t%nmath the sgfaces in” the irtindaced
‘twveen the rice-plunts smooth again. The implement  rice-field betwedn. the p!.mts The weeds growing .
15 held with both hands like a. rake, by the Mandle there are puskied underthe
pole, and, p.mcd buck and forth betwccn the rice- ﬁpul ed by hmd and: pushed dcf and then'the wol -
pi.mrs‘ T Cle showen u:meq into play’ tofs ooth agzin“the ground el
: i - /bétween lhc fic-planzs.
f There aFe various forms.of -
thit -tool according ta d]f—_; ,
ferent” districts, The .~ ;
wooden handle, a “pole ¢
apout 5 feet long, is split, ™ .
© and halfway up, ag the end -
“of the split, ficed with a '
ferruie to p'rc'\sent the splic
from extending. The 'ﬁvu
forking ehds thus f%m
of the poke arg wcdgtd o
into the sockers L:f thac ool . 7,
as the plﬁturc p)‘ nly '
"show’, < The ltlmulh ot the.
1fon: blade Lll(mc it r:dgc is
13547 incfis. (Tl photo-
gmph was kg 1oar San
which ligd tg.a fa- .
mous  rice-pr d{chﬁ'ﬁ« dlis-
irict of Norghern Ahh“we[._ -
Weedingd Hoe—Fig. 49
shows & 4 svrought  jron
wu.dmg hod; a mndiﬁu-

with the fee; or- .
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years *this type h.lS Beert im-

ported to this country by enter-
prising Japanese and can now be
‘bought in any lnrglwam shop.

The one we show,, howevcr is

4 more primitive _fypc and ex:

Fic. af I\":&,E‘.D Schavr.

of, ﬁffd’i:\'\’lth' the handle is the same, only the, blade
_H'}Ltcncd out like u broad-axe and the edge is kept
quxte sharg. Weeds on the fields between the vege-
xables antl’ othcr cultivatee p[.mts as wheut, cotton,
mdlgo‘ Blg., are cut off rather than pulled out with
this;hoc, by ledmg the blade close to the ground with
sirokcs toward the body of the persont’ handling the

- left lying on the cround to dry up and perish. The
handle as in- mDst of these instruments is about 5
fect long. The distance from the edge of the blade o

point to point.on a:straight line 8% inches, The
thickaess of the blade is % .of an inch, tapering to
the sharp edge. The photograph was taken in the
~Native City of Shanghai.
i Chinese Rakes—I had looked in vain for 2, Jong
time for Chinese fakes, and had almost come 1o the
conclusion .that they did not exist. Here, however,

the other “with ;wooden ones.
“ the pictures. This part of the country is given mostly

[he rake is Ltsccl for weeding. The one with iron teeth,
handle endmg 11 a wooden

_ _“cmss plece \wfh daill
" - rteeth are-driven. Their poinis emerging on the upper
_ side are clinched, The rake with wooden teeth,

e w05 ds similacly constructed, bur here the. inserted
teeth rest in blind square mortises macle with a chisel.
The frame holding them is of suft wond, the 1cc1h
" however, are of a cluse;grained hard wood.

- Bamboo Ruke:

o

ingtrumnent. The weeds thus cut-are not gathered but . -

is eye is 435 inches, the cross width of the edge from:

they are, F'igs, 190 and 101, one“with iron teeth, and
I found them: in ex-!
- tensive use findlly in norchern Anhui, where T ok

to the cultivafion of rice! and in connection with it

ed holes, into which the drgm~—e—eivr

Fig.. -

.‘The bumboo rake, Fig. 1oz, photo-
_graf:hcd. in Anhwei, is common to maost provinces

hibits the wonderful possibilities
of bambceo. T]‘l!_ whole  toal
handle and prongs is mude of
soe piece of ba,rnhuo with . the
exception of d few srips of
wickerwork likcwise of bambuoo,
whict hold che prongs in their
proper relative position. ‘The
stem s split td form the six -
e prongs, and woynd at the split
with a withe of b.m1boo Ly prcven[ fhrther splitting,
and the ends.of the prongs are/bent, over the fire; to
form the feethiof the rake, Thc structure is elastic and.
aqmirably fiv for raking out’ the straw of threshed
grain. In autumn_many chllgzlren can alWays be seen,
anjm:d with-stch a rake and a basket, gathering up
dead leaves and little branches for Are-woad,
I *Shentung, where bafboo does not thrive, sim-
“ilar rakes and hay-forks jre formed of one piece of
wood, from the insect wax tree (Ligustrun Efm'a’mn)
prevj ’uqu described. ¢
'-rd(Ie;—i-Fig 103 “shows thrr:e sickles as used in
Cligkiang province. The phoroamph was taken at Sin
Tseong, ‘near Nmopq (A) is the serrated sickle used
fpr harvcstmg rice.:The blade from' shaft to pointed
: Fi‘“d tmeasures on a straight line 614 inches, the aver-

+” .
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where bamboo is ter\vn Of late ™
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Chmtse scyihe. The hunch of clmcr cut with each-

* stroke s carried up into the air with the-blade from
" whlch it dr_ups when the scythe is swung downward
for the next thrust, The-plant with yellow flawers
eing cut 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

Calso cultivated extensively for cattle-feed and reaped
with, this scythe, The pictures were taken at: Sin
Tseong, Chekiang province.

THRESHING AND WINNOWING

In the fefiile regions, around Ningpo, Chekiang
pravince, well-wateced by d network of canals, of all
the grains, (}1‘11} mice is cultivated. The felds are as a
rule divided in parchs of one mou (6.6r mou is one
acrc) The rice is planted in rows, six plants in ane
5, hole.” The reaping, done with the serrated sickle, is

closely linked with the threshmnr When the nece i3

fully ripe, rcady for curting, Lhc farmer proceeds to
the field with che sickle and the threshing-box fully
equipped. Six of the individual' bundles (consisting
cach of six individual plants) are cut and laid down

-9

on the ground. When 21l the rice-on the whole field.

has been cur the threshing begins. The threshing box,

Fig. ro7, is put on the ficld and. the two reapers take a

sheaf (conslsting of six bundles of 36 individual
plunts} each and hit it nine or ten times against the

woodr:n frame; Figs. 108 and rog, - in the thrtshlng'
box by which action all the grains are loosened from
" the cars and dropped into the threshing box. The

farmer is not aware that he hits the sheaves a definite
number of -times against the threshing box frame.
When questioned the farmers would answer that
they hit the sheaves unil all the grains aze dislodged.

- But acrual counting revealed that some always hit the
sheaves ten times, others always nine tmes. As the

work progresses the threstiing box is slid along the
field until all the sheaves scattered over the feld have
been threshed. When the threshing box is about half

full the contents are scooped out into Llrgc square .
“baskets woven of bamboo splints.

Fig. 107 shows the fully equipped threshing box

with the wooden frame, nar seen, and its protecting

screen for keeping the griins of rice from ‘falling

beyond the limits of the wooden bex. This protecting’

. e
screen is a mar weven of bamboo splints, reinforced

fl
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pieces. The frame is of soft wood 3 inchep thick, the
slats and centerpiece of some Lmd of hard wood.
: The centetpiece is naturally. curved, “The art of bend-

ing lumber 4s not knewn. Only bamboo the Chinesc

Lnow how to bend, by S‘L!b]LCI‘lI'lé, it ta heatl|1'|1 an open

wood-fice.

"The wooden threshing box, Fig, 10, 1s| composed
le fuur s].mtm'r side walls and the hotttm'r Twn Df
the side walls are strengthened on their ooter edges |
by hulf-round ribs, through which mortises are cut to
receive tennns, which are pmjections'of: the 1wa other
side walls. The upper tenons are wider und longer
than the others and serve as bandles for the whele
box, to lift it or slide it along on the ground. To
facililate sliding there are auached twh ruofiers on
the bottom of the box. These funners, one of which
is seen on the frone bottom margin are stripsof hard-
wood 2 feet 6 inches by 2 inches by t inch, They are
nailed w the botwm with bamboo nails, s6 that che
box rests on them, the onedinch side facing the

Fio. 1ofi, Sexm 1x Usk. ground. The direction B the runners is'a ridhy ahgles
1
. ' ) " to the inserted framc, and the dlSL.,‘mct berwem rhe
A . .

+ with vertical bamb‘{')r;:-:”s.tuys
which are bound 1o the
fabric with strips of cane.
The mat which is & feet 6
inches wide on top and 8+
feet on the bottom circum:
ference, 15 inserted into the
box. .

- The wooden slatred
frame against which the
sheaves are struck Is shown
in Fig. 108 The overall
dimenrsions are: Length on
top 3 feer 7 inches, on hot-
tom 1 foor g inches. ks
height is 2 feer 4 inches.
The  center-plece with
graoves to receive the
wouden slars is curved and
bulges the slats forward in.
the center. The¥ various
parts of the frame are held _
together by tenon and mar-
tise and bamboo nails driven
in so as to pass through
mortise and tenon. The slats
are one-half of an inch thick’
and’ about 244 inches wide, |
pointed at both ends to fic _ :
intg round holes in the side C . Fic. 107, Trsesmng Dox;
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/stflps formmo the runners is 2 feet. To the side wall,

-~ showing fullv as fdcing us, i Piyoteg, a s steiy ol

hardwood is attached, with a groove on thar side
which abuts against the side wall; thus forming an
- eye, thyough svhich passes’a rope. On the opposite
" side is the same arrangement. To carry the box a

: and the ends uf the |:nm|300-md shouldered. The box
is squart, measuring 3 feet 1o inches on top, 2 feet & -
inches "on the bottom. s height is 2 feet 4 mches.
The thickness of the boards is 1 inch.

: ‘This 15 the usudl mode of threshing rice. Usyally
the screen rests in the wooden box, in ether places
saw the screen’ used alone, without the box, propped
Supupon a large bamboo mar upon. which the grains
- callected. )

7 For comparison T shall ‘mention. 3 contrivance with -

-'wh1ch the Japanese remové the rice grains from the
sheaves. The heads of the sheaves are drawn throngh
.- the teeth of a metal corb or hetchel held in a fmme
" and the grains drop down in 2 basker standing uader
the frame. The same principle was made use of in a
cart. drawn by oxen or pushed by haad as described
by .Pliny, for reaping grain directly from the plants

168, Carxese Turesding Franren,

“bamboo-rod is passed through the loops of these ropes

standing on the field. A simdar dppatatus ‘was nsed
Ty e Penusy[vmm Germans in Bucks, County, Pa.,

until about- 1860, under the name dover-
In a Swiss publication (nenei $ammlung
Physic.—Oeconomischer Schriften, Zurich 1732), it is
related thar 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 clovér reaper was invented by these
people, this account allows -us to believe that the
Bucks County “stripper” did net originate in Amer-
ica, but was brought there from Europe. In Australia
a_arvesting machine, called. stripper, is used which
strips the grain from the head of the standmg sheaves
it the field. Here we probably have again the same

;,-p"rinciple as made use' of (n the contrivance described
by Pliny, and as underlying the ripple for remaving

the seeds from flax, broom corn, etc., or the metal
comb as used in the Black Forest in Gcrmzlny for
gathering blackberrits.

Ordinarily the threshing of rice in Chma is done in
the manner described. There are, hm_vevr:r, varieties
of rice prodiced by poor soil which do nor grow very
high, and it would not be very effective to use that




Vol Shanghai. such rice is threshed with o

Cbumiboo stripse cach 2 nches lomg e, 3y
Ssquare. These strips ure leld L(rm:lhn_l‘ by lhrr:L Cruss
braces of wood upen which the sixosirips are Juid,
CThorgs of cpigshin . pu.nuus]\ .smke in water uid,
owith s ty.in their erids are Hooked over the ends of

s froshly

: cub o grain
cin the

threshirig s,

rethucl af threshing for them. In the neighborboud
il as
. - S L EE T T ee L S
“shown i Figo ree, The sivjogle s cumpc)h‘ed_ b six:

Ty

inch” handle-is o bumboo ronld 3 feet

“swingle cross brace turos. In Haphing down the-flail

crasy braces, \\ hr_n mc thong\ get dn

has i \\(;(:Llen Lnd e\u:-nd—
349 inches, and rerln.uLs in a kn(}b _Onver i.hh

extEnsion passes’ Lhe loop ot e fail

atone end gf the swingle

h.mc lic, ! -
s inches lomg and 1 o
inich i diarieter. les ead- has bedn bent over to form - - |

leeosp in which this woodén pin extension of the

it is-Held in such a position that the surface et which
streich the piizskin thongs antk down upon the
miterial o bc drreshed, ThL threshing is done’ tpoLL
: nmcl in the coilitt of the housd, which is usually .

© - laid with ﬂagsmnw The tuse’ of the Aai
“ areind. Sh.mwh i |~, appurent ot extenst

_i'|1g--_\\-:hc:1't_ imd _rhc [.iuds- of be ;1t'[_t:r_.tht:y
'h ¥ . Tht: }'.I]Ltl.lrL‘ Ve ."r(!(:';.k ALk
S Chae I‘s.d T:m near Shs uwh'n‘ _ S e
 The wonden <hub mr:d in wdqhmg dutht.s )
('\LL T"]U
cthe provinee of Cheking fpe the. bcdtmg af”

ot the, Chis il-ca
HH:‘\JHH’ et e, Ly JLL(J\(_l []lL. L
pmvmus lhls is (lU]lL wuh i .ul b:u'L'in th

28u) iy also melnud at times, 1o

“the rlpL pms
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pmn p §dnrs thresh w1th rht ﬂm] No’ mattcr how
_many of few Chinese swirig the. flail; one person will

5 lerg down his flail - afttr the rest -have come -

it | theirs “together, This pives a pecuhar

echo, ! : e
Thcrc is 2 word fUr farl i in the- Chmese language
lt is p'o p'a mu and contains the: flcmcnts of thythm,

sound lnLe a ncavv meact ['o]lawed by 1ts f‘lmter'

' »ﬁcmtch or dig out; and. wooden Jmplement The word. -
suggcsts thc rhythmlc thrcshmg with the fail to_rc-"

over the: grain, and is used in the

'the north m descnbc
"ﬂ'ul ) C

an imple'r'ncnt ‘akin. ‘to our’

In Sha HD Kidl‘lgSl 1 photographtd anbt]‘ler type .
of flail “which is-shown in Fig. 113. The handle is 5

'._fcer g inches long Elght bambeo strlps rest in 2.
..-mortise of a board

7% inches long. The bamboo -
strips are ‘25 inches long and about Y, inch wide and ~

 held dBart by a rope interwoven over and bctwcen_-

the strips as shown in the picture. :
In northern "Anhwei, in districts given up maln]y'

to rice “cultivation, - the whole process. of reaping, -

threshing and winnowing -is usually carrled out on

the helds. _One Beld abour the area of a mao is cleared - .
: 'of thf nct: rchd smooth w1th a s_tonr: rol er (ses Flg

ltft 10 the sun_whlch'bakcs it ashard . as

n in Fie o1

.imstrument s
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sun-dried Brick. The feld forms thus an ideal thrcsh
ing floor.- !
The stone rollcr in Flg 114 is 25 inches long and |
g% inches in dmm;ctcr The waoden frame surcound-
ing the roller is 32 inches long and 18 inches wide..
Two wooden pins: ‘mortised into the frame and pro-
]ectmg therefrom 1 mto sockets-in the roller-ends, serve
.as an a).lc for thcllm]]cr T_}lgyd_;cst—-m—?“ﬁ(ﬂtp
holes in_the stone-rotler. The frame is held together

U —'b‘y 2 tvisted rope with a toggle, similar to the tighten--

ing; of a saw-frame. ‘The toller does noteraper. In
order to makt the furnmg casy when” drqggmg the

- ..-roller around.in mri'lular fashion, the rope to-which
~ the anjmal is h1tchc is fastened to the frame, dway
. from: the center, as dan be seen in the picture. Thus
" ‘the roller has«o fo]lpw a circular path. The picture
" was taken near Sha

o, Kiangsi,
- The sheavcs are spread out and- the same roller,

- Flg 113, 18 ‘dragged o{aer the statks. A zebn harngssed

to-the roller is showirlin Fig, 115, but it must be said

“that the threshing ﬁU%r in this picture iz sprcad nat

with rice, but with tHe. stallis of 2 plant yleldmg oil
seeds. The method, hdwever, is the sarne in this case

as with the threshing of rice. The shhpc of the roller
. varies. The one for srdbothmg the ﬁc'ld always has a
. - smoath surface. For ;ﬂctual th_rcshmg the surface is
"often corrugated: An d;xample Is shDW\n in Fig. ni6.

At timeés the stone rollgr has the shapc\cf a tapering
cybinder so that it may be ‘easily dmg‘%cd over the

“

3

+  Fig, 5115. Cuivese Fram.

sheaves in a dircle. Figs, 115 and 117 were taken nerth

" of Tsan Hsien, Anhwei provirice, -

After threshing the loose sheaves are gathered up
by. hand and the remiaining grain and chaff ‘are
thrown up into the air with winnowing shovels as
shown in Fig. 117, when tmm@m?omt
_of_the chaff—For Turther cleaning,” the grains are
shaken through a riddle held up high, and again by
aid of the wind the grains are scparated from the
rcmammg chaff. B :

The winnowing described later in Figs. 18 to rar,
is 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 raking these
"two pictures, the zebu with the mller and the win-
nowing shovels. : B

In this district, Anhwel, we found 2 curiods pepu-
lation. Their own tradition is that they arcvgnon Cl‘ll—
nese. The oaly unusual thing we noticed wasthat the
wémerndid not bind their fret. Tt'was a dcllght to see
the hcalthy barefopt women wmk Jn--the - fields,
dressed in blue trousérs rolled up to the knees and a
white coat which reached a little bclow th|: hips. For
a head-dress they waore 4, blue or white cloth shielding -
the forehead wirh the tied-up hair exposed. .

The winnowing machine shown in Fig. 118 is

~7
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Ju R,

into the sidewalls of the grain

fan. The very fainty seen ex

tension on one side’ is prolonged
peyond the: sidewall (sce Fig.
118) and a bamboo stick is igg

- serted into its end at right angles®

This stick can be placed upon dif-
ferent notches in the outer upper
side of one of the fan-egs; to reg-
ulate the flow of the prain. When
the stick is inia horizontal ;pési-
tlon  the {Jpc;:ning under the
hopper is closéd. The chute ar 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 gr:un Bow-

- built up bctwccn four posts which also form the feet  ing from the hogper Inside and next to the lefe of this
‘upon whlch* thé grain fan rests. In the body are two  chure, & an opemng in the bottomn of the grain.fan.
distinct compartiments separated” ‘hy a partition with The hupper is first filled with the hulled rice, the

:a rectangular opening measunng 13 by 11 inches.  fan set in motion by 2 man turning the crank and the
One compartment, shaped inside like a ‘dewt-lying™ ~Brain “let Aow by opening the slot under the hopper.
- on ts side, contains the fan wheel with four blades: The grain passes through the current of air created

mortised into a square axle. For the air intake serve by the fan, and the light ¢haft is blowin across the ~ - -

twa c1rcu]ar holes, of 11 incHes diameter, eut im<the inner compartment into the hood hung agamst the
sides of the fan compartment, One cg be seert in Fig.  optn end of the gran fan, whence it drops down into
1184, the other is on the oppomtc sidé’ corrcspo'mdmg w  a basket under the hood. The sound, heavy grains of

_this, Byteraimgthe far-widrtte me\, zllr T hlowr—Tritedropdowa lil_gl'—Qt—r—J-l-ghL dn‘cc 3[ der the’

into the ather-inside compare-
ment, which s open on the
left outer side, over which a
_ bamboo-woven .hood: open
-at the bottom, is hung up.
This hood diverts the draft of
air into a downward direc-
‘tion. On top of -the grain fan
rests a funnel-shaped wooden
hopper which- terminates at
its bottom in a rectungular
opening o inches long and 2
inches wide. " The shelled
grain passes from the hopper
through this and a _similar
opening coinciding with it, in
the top of the grain fan, iata
the path of the drafr. This ..
opening  can “be waried or
cjcsed by rwisting wooden
strip or shureer, held immedi:
ately under the opening on
#ach end by extensions firing

o .
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winid, The Tis¢ wall in“the background shaws the crosien
higier. up R the

"

'J,_._.J—-—-— H

——heopper INAEED by the current.of air, into the

chute from which they slide into a basket. not here
shpwn. set an the Roor, by the side of the grain fan.
“Sehaller grains of rice and any impurides mlermedmtc-
in Wc:lght between the good ricé and the chafl ace
blown acrass and away from the direct line of fall,
miss the chufe and fall through the aforementioned
: ]ml? to the lefr of it in rhe bottom of the inner com-
partment of the grain fan, ilpnn a mat spread on the

B ground.

Cungrearan Vaa

shown @ corrugated stene roller in front of o peasant dwelling, Back of the wble o gannent 16 seen fluttering -in the

of wuin splashiog up aeainec

call are exervments of cattle which are thrown ap agninst_the wall_lng slexine

wied for rud IhL eI weas t.l]“,n un g lttle dann adnues- ﬁa}ﬁqua]\ tmilel Erom 8an Hoo Anhwei,
[l

v B iTIaEs Bseb b THRESIISG Graax, Here 1s

The:

twn LlrLullr sk
Latr wn the

The height of the-grain Lin from the Noor 1o the
tap of the hoppergs 5 feet 2 inches, the length g feet
3 ipehes and the widths 18 inches. The diamcter of
thé ! fan wheel 1% 2 feer 4 inches, The square axle is
reduced: o round pivors ar both ends, one half inch
in dizmeter. The erank is attached to the end of one
of thesé pivotsg as shown in the phcrmrrﬂp} "The
gr'lin far is used for winnowing the rice after thresh-
ing, after hullmg and after poluhmw It e eomstrucred
lerL’l‘.’ out of wood. _

- Poor f;u‘nldrs,-t\-‘hti cannat aford

the Juxuey of the ghiin fan, shown
in Fi, s e8e separarc the chaf from
their hulied

hatiored prucess ol winrowing, On -

eraint by the time

a windy -y one, man holds up

“with outstretched arms a ridele

like the one here shown in Fig.

vig, Blled with' grain, and _ghakes

it by throwing the contents up.in

Thiv wind carries off the

the wir.

chatf and the: gruin drops siraight
hasket  of

down tneo o shallew

i



about® 4 feer in diameter and with edges
about ¢ inches high. Anpther man scoops up
“some more grain from a large basket, (Iike
. the encs seen in the background of Fig. 62),
with®1 scoop similar 1o the one in Fig. 120,
~..hur_smaller, and _Alls the. riddle,avhenever it...
gets empty and the remaining bits of chaff’
_have been blown away by the wind.
The riddle in Fig. 11 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
_the diameter of the whoe riddle is ‘:[1”
“inches, b

The grain scoop for winnowing, Fig. 120,
is, about the lurgest used an the farm. The
fariners hdve whole -sets of them of various
sizes,one fitting in the other. A nest of these
contains as a rule six scoops. The one shown
is 7 foot lgh at the back and measures
fifteen inches across the scooping edge. These
scoops are made of split bamboo strips and
“the binding around the cdgcs is of cane.
“Bamboo can not be bent more than to an

Fig. a1, Winxowing Macinive,

nug‘m uf uium}r_ dLgl’LLS_WHhOlI(“ bBréak-
ing. That {s why strips of cane have to
be used on the cdgcs" Thicker strips of
bambeos Tike the ribs oo the scoop in Fig, -
120 are bent inf 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 |
[ stated in its place, under Fig. 117, the
winnowing shovels there shown, were a
surprise and only found in that par-

tcular part of Anhwei. -

When  winnowing threshed rice
which-has not yer been hulled, the pro- -~
cedure is somewhat different. Then a2~ -

large-meshed riddle is used jerured e
in Fig. 121, ¢ airholds it up and an- - °

othet” siepping upon a litde bench, about *

_ R 4 foot and a halt high, pours into the ._,_,-ff”
: : N : S riddle a, scoopful of grain 1thgMun€" oo
- : Fre. 119, RivoLe. - ihrough with linle shaking The bits of v
T * L . _,_é"'//‘,ILHTg, :3
’ : . /'/- ’
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or storing it in
bifis, if it is to be
home consumption. ¢
e of the spreader is
2 of pinc-woed 13
inches long, -3 inches ar
greatest width, and 3%
inéhes thick. Crossing the
grain of the blade a bortom
fAared groove; wider at the
base than on twp, like a
doverail has been cut, and -~
the lower end of tbﬂ/li’)ﬁg
handle, cut to fir 1his 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 poratoes,
There are several species of

2
R

syaW stayin :
mnst kegf the riddle xt—a—certain .
heighwin arder thay the swiftly run-
npff grain may have the full beneft
#of the wind. The meshes of this
riddle are equilateral triangles, each
mesh measuring about 34 of an inch.
This riddle is made entircly of split
> bhambaa strips, aid s diameter is 22
inches. The distinction between
rmerely threshed rice and hulled rice
~will be made elear by descripticns
of hulling rice, Figs. 143 to 130, All
these  phoncgraphs,  pertaining
. E wénnowing, were taken i;1_1_._:---_'_5_ 3
: Tseong, ang provincg.
- TAfter the grain -yice or wheos,
* "has been “harvested, threshed apé-
winnowed it is/p@m&d‘ﬁﬁon hamboo -
: mats-daid on the ground, and spread
-_,,'_fr—_'“’"'_;yith the spreader shown in Fig. 123
The purpose is to get the grain
%% - thoroughly dried in the sun before
o _ :ﬁl]ing it into burlap bags, if it is-to

o




taro { Cofecastz), or yam { Bjoscorea),
and a sweel pokato | z'pmrmb& batutas ).
Most interesting is the-use of the
Sotanum tuberosum, our potato, with
its claim of American ancestry, which
“according, 10°G, A. Stuart, Chinese

¥ Materia” Medica (Shangbai, 1911),
was kntwn and eaten by the people of
‘thé Liang dynasty which flourished

from gy to 923 aw A that time the
“tuber was called £w yu. earth roon It
- must have fallen into disuse, for more

- 7 shy, foreign tuber, because it It
% . reintroduced, at least in eastern Chi
by foreigners, according rto some dc
~.counts by the Jesuits.
In the districts berween K}ukmng
and Nanchang, the potaro used and

planted in hig fields like rice or whedt,
their -citltivation. is similar to the rais-
.. ing- of vegetables. Small and ‘irregular

allotted. ter them,
+  An unusual basker shown in Fig,

" 124 is used in conaection with harvest-

ing these portatoes, this tmplement
serves two distinct purposes fdf cairy-
ing the poratoes home from the feld

. . - .
recently it received the name . Jang
been -

cultivared i3 a tare. Petatoes are nop

patches along the roads and dikes are

ROOD . 75

Fig. 122. RIDBLE vor Wivxowrve FurLes Rice. The riddie Fig. t22 made out b

] - ) ! e
bamboo and bound on the edges with sirips of cane has a diameter of £t inches,

the mesh is square, one side mcasuring in the averape. 4 of Edl inch.
: - - ,z/

and anememlv washing them, Women usual]y pole, w.-:nd their wzw to the nmrest r_p'eiff or pool of

go out and gather into the basket a supply of potatoes  water, Holding on with one, J,mﬁcf ;to the pole and
for a meal or two, and shouldering the load with the  with rhe other graspipg.she” ropc a,e’mchcd to the con-
- o basket over the back, merely holding rightly ta the trivance; they immitrse E\basl);:f in the water and
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move it vigorously back’ and forth wntil the potataes  a pine tree, curfand smoothed, but with a number of
are freed from all dire wnd perfectly clean as i radiating branches lefe projecting from one end of the
scrubbed \\1(?‘!. brush. Afrer this the load is taken™ pote. "Lht,se branches are ‘used_as “ribs and bambeo
home, ready to be prepared for the family meal. dplints are’ woven around Lhem to form the hasket.
The length of the pole including the basker is 5 A squarc opening is left at orie-side for infertigy and
feet 8 inches. and the diameter of the basket is.13  withdrawing the potawes. The 1hf>ﬁ)gmph wis mken
inches. its length 25 inches. The pole is the stemt of  in Sha Ho, Kiangsi Province. The basker helonged
' ' : [0 2 young peasant wha scr\'l‘:rl as
ST o Toca) gmdr_, )

1

PRUNING

In Chekiang as well as in

. Kiangsi I_saw late in autumn
chcs'cntirt]y devoid of F(}Eiugc,

‘bt covered with white berries at
the ends of every little twig. The

trees stand usually  alene along

cthe roads or the banks of canals
or rivers. The wee is the $tillingin

sebifera, or wllow tree, which is

The berries consist of - thres
Jeernelst which are- comed  with
white vegerable tal]r.m{. Near Teh
An, in Kiangsi provinee, Lnoticed
peasiants cutting  ittle +branches
louced with berries [rom the tree .
) with the aid ol the insrument
EE shown in Fi iu, 125, The iron part

. e s 1230 P, Tl

e - » e L
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lias a concave cotting edge and is fasened with a
socket upon a 14 feer long bamboo pole. The licde
branches are cut with aiy upward thrust of the pole
and readily yield to the sharp edge of the instrument.
" The greatest w idth of the blade is 53 inches und the
‘distince from the bend to the point of the blade is

314 inches.

. Fre.

. The sepuration of the tallow from the berries is un
Indusiry in dtself and will be “described elsewhere.
- This vegerable tallow is used _t_\c_tenswcly for making
the candles seen in Buddhist temples from which
.candles made of afimal far are excluded. The picture
was taken a few li west of Teh An in. Kiangsi
province.
An obser\'dtmn on that same excursion furnished
a good example of the use of a most primitive method
side by side, one might -say, with a highly advanced

lofvy r1rees, curiously enough, the pruning héck is not .

along rope 1 the end of which a stone was tied. The
dexterity with whichi it was handled was astonishing.
% o Cel .

__FOOD__ o

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

%6, OveastoT WHEEL or 4 GrisT Moo

contrivance. For the gathering of dry branches out of &

o used. We saw boys on such an ecrand equipped with

O:‘u:"Bm" ru.ok the coiled-rope in hiy left hand and
with a sure aiin threw the stone with his right hand
up about 30 feer over a dry branch. H¢ then jerked

in such a way ehat the overhanging rope “end, with
the stone attucked, wound: around. the branch it was
hanging on. When next he pave one ._mlghty pull,the

-‘,branch broke off and eume crashing dc?m. The ¢

with such 2
watched the
¥ went on, and
Wil with never @

whale thing was done so cleverly and
sure hand thac we stood armazed an
procedure for quite & while. The b
one branch afrer the other came d
miss. This procedure was new fo me and my in:
térpreter alike. I ncvm‘ saw it iy any other part. ﬂf

China. : ity

WATER MILLS [

Fig. 126 shows an ovérshot sheeld the diameter of
the wheel is about 5 feer and thé diameter of ;hf/ _
axle 6 inches. The axle rests (m'{a/ cross beam: cmd/{/ :

<held in place by wedges enclosifg the place where it e
is to revolve. To lessen the wﬁ}r af friction water is A
.". - f_:' | . //)’-
. {o'. . '),.
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conducted thmugh a small Bamboo gutter, imperfecily
showﬂ white in the. picture, leading from the main
slice onto the op of the part of the uxle which
revolves upon the cross beam. Berween the wheel and
the bearing“of the axle a tiipper or wipes is inserted
- for-operating a trip-hammer, not seen in’rhis picture.
. This wiper consists of a stout’ weoden piece about 4
Eth leng, passing through a slot in:the axle. On cach
€ it dxtends about 1% feer, and when the wheel
revolvesiraises apd drops the hammer ‘twice in.one
revolution.” The;-ther end of the tup -hammer s
_shawn in Fig. h

128

Fia. 127, Tee Grxnise SToxes ov 4 Carxess WaTEr-Ruy GrasT ML, -

" wise be raised,

LHII\A«'AT WOR}s. - ’

- [

The sliice has a gite which
can be raised from the inside of
the hut by using the. bamboo
poles, seen in the piceure, Fig.
126, lying over ‘the sluice, as
levers. The water wheel axle cx-
tends further backward into the

tile-covered-shied, where 1t re-
./’ _:-“. L4
volves -Gpoen " another  wooden”

support nog.seen which is like-
se “oiled” by a litde jet of
“water led there from 1the sluice
i a bamboo gutter. The axle
extends somewhat beyond this
second support and holds atsits
end 1 wooden wheel, abyut 3
foot in diarmeter, with \;“ooden
cogs around its cuuun‘ifuuu:eg=
~These cogs engage m,lfb cags of
a snmil‘y wheel  dxled  hori-
zontally upon the-bpmdlc of a
L grist myll as sh(i}&‘n in Fig. 127, -
The . 5pmd]e/ or uxle of the
top mlllstone; a round wooden
bearn, rutqj/verttmly on a hori-
zoatal brrdgetree or lift bean,
and thghce- passes vp through
stone, or the lower of the.
twé millstones here shown. The
) uppcr‘%ﬁnarr of the spmdlt has
be<.n squared tg ﬁr into the
squire hole of the runner or .
upper, millstone. To keép its__'
position rightly on the spindle
wooden wedges are driven in
between the square sides of thc
spindle and the sides of the hole
+ . in the runer. The br]fi_gc‘tree
con be raised and lowered 1o
vary the distance between the
stones, One* ¢fid of the bridgetree rests in a vertical

stot of one of the uprights of the framework support-

lng the bedstone.. The arifice of the slor is ]bnéer

than necessary fo hold the bottom end of che bridge-”

tree, and gives room for it 1o be raised up in the slot

by driving a wedge immediately under the briditree.

When the bridgetcee is raised, the vertical spindie
resting upon it together with the runner will like-
and the dista/ncc' between the mill-
stanes increased, Fig, 129 shows this arrangement

- fairly well, also the counter-gearing which’ transfers

the moion of the water “wheel tw the cogped




awheel on the vertical mil-
spindics

*  The millstones in Fig. 127
‘Have a dumcter of 26 inches.
- The Gpper one his a side eye
awiy from thie spm. fe for pour-

ng in the grain 16 be ground.

hé fower -millstone rests im-
noveably upon a wooden plat-
orm and theé spindle rurmng
only the upper stohe revolves
wertcally through it ina round
‘hole, p'u_l\ed o preven. leakage
of .grain, The. ground }mrndcs
drop: from the open outer. rim
of the stanes in the ult of grind-
ng md fall, upon the pl.ntorm
The' grain _usually ground: 1
these mills is wheat. o
“The triphammer device Fj
128 'pcr"fu'mw the workd/ off a
pestl&, in: polishing rics. 'lr 15 §im-
Jlar 1o atuon 1o the Ulmw pestle
" described under Flgf 155. The
“hammer head or pestle is a solid,
picce of stone n1c1r[§,sec1 into the
woadep shaft, Its. Jéageh is about
3 feet. When b not -in action the
pesileéad s hlms up W the
rafter by a rope. The stofe bowi
with a clear apening of 20 inchés®
in dumcter is set into the

amund
Thé bndﬂctrcc, Fig. 129, 1
. the, honzonml log wedged into’
thé _boetom «alur in the frame-
seprk “post i the middie fore-
_,/"gmund, _:l;}:d running | directly

spmdlc w 1th the horizoatal cog- ’
2. wheel’ resls vertically upon its rear end as (Lacubuj
under F1g 126. The millstones ares pencirated by this

‘nearer the spectator than they really are.

In one mill T saw a lurge wooden lrough with a
cradle inserted for bolting ﬂour rather ideonvenientdy

swaoden bax 24 feer hugh 3 feet witle and 7. feet

backward an’ Ehc pEC{UfE. The - - Fu. [18, T]an.i:-_l-{.h(.\]:v_k PreTL Vit PUL.]}&H].‘J:.'--.RI[‘.
spindle, although they scem-pushed out of p}acc nd_'

near the millstones. Fig. 130 shows this ‘cradle awith-
out the trough. Thc trough itself is simply ao bl mw'

long. The edgﬁ of the two long sides’ of this {r(augh:' ’
have notches into which the cross-arms of the cradle
ﬁt_, The cruss-arms are the pivilits about which "the

N - .
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cmdle mcLa to .mc] ‘fro. The- fr.lmr_wurlx L\andmtr
upward oh the right hand side of Fig. 130 is the
liticlle for rocking the cradle T‘he squlrc or rather e
ub](mh box wath g cross-piece in the center for a.
handle, has a fabric.houom. The grist is poured inte
the box and by, rocking thc cradle, the flour is
heslted. : L. .
When taking thls pictare in a grist-mill beyond
the confines of a small village in Chekiang, I was
surrounded by an unsympathetic crowd wha'had fol-
"owed Fram the village. Not until [ had sent back
it the village for the ewner o get his consent, could
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1 rake plct,ures .md demllcd informiation was with-
"-'hcld .JlrogeLhu. .
In ‘mmhcr mill, which was deferibed 1 me-?l::;r :
mlSSlOI;I'lTV. a winnower, as'he calied it consisting of a

° long seve, wits suspended by cgrds frivm the ceiling’
0\(.?21 wooden tray, and wurkedl jo some maiined by
i (::ﬁmsd an atrachiment w [hL nillstone spindke. This
|L‘if0rmat10n gave me the hi ar perhaps the bolt-
,ing device here described may Bave been employed.in
a similar maoner. The pojéumn of the device close
o the mill in an inconvedient cm:ntr,—lnumvcmcm-
/ : S

- i gy o

Gf supposed 1o be wofked by
" hand—swould be easily explained
 irthat wily. The upper mill-.
/;’to'i'lﬁ:h;l(i holes around the cie-
cumterence, and sticks placed
therein comld be' made to give
- the bolting device an  abrfupt
push each time théy passed it
Although  the. popular con-
ception  persists that. the uni:
versal *fontl of Chign s ru,e,
there vast districes where ’
this (s nat thé case. In nerthern
China whear and ghillet “pre- ./
dominate. and the muking of Jr
Hour s well. l,lnd{_l“\tUUd Fig. 1307
showvs a baldng chest with a co
rrivance fhr shaking, the sievs
The chest is 2 large wooden b J',
withi the uppersh .1lf of ‘one’ s
s open, as here scen. The open’
" side s cloased Lwith 2 cw
~whepy the four is being biglred.
I the chest hangs o wi gden
tramad sieve, suspcndcd by, a
tope from the, uppér frafnew:
of the chest. ng1dlv 'nnccted
with the sieveframe fs a_ .sh.lL
ing device or Jmm[q‘l/ consastmg
Jof two- wooden arms, parallel
Jand  close  together -as  here
seen,. which project h{mzonta]ly
Lhrough a slot in rhe lefr side of”
the chest. These arms are joined
together by two crosspins near
their outer= Cnds, and -berween’
these cross-pins  oscillates  a
swooden red risthg from a treadle
arrangement resting on the floor. .
The treadls, a round woodcn
i _ block about 30 inches long, rests
qn"" l be’d cof clay sprc.ld on the ground. From a
“maortise at the left end of this rises the wouden'md
rmcnumwd while a {oot board or-rocker passes
thrmwh a sccond martise in the ‘block, cwctcndmg
aboutsg inches on either side. These extensions Serve
*ay- pedals. The man working the treadle seands with .
one foor ‘on_ each’ pedal, pressmg down aftepnarely
first with one foot and, then with the other. The
vertical rod is moved w and fro bt;tween the “tross-
pins of the agitaor and [};/rm“tlon is ermfr:rrcd o
£

the sieve attached o rthedgzitator' inside “the bolting
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two guern foncs w hu] the mrll 15 b(,mg uaed The -
- diameter gt the cuting surE.u:r:s gE’Eoth gmmt: Jired®

aggin scpamtei; in Fig. 133 turns ori an iron pin %
: ;m finch in diamerer and pro}t:(.ung 34 of an l[]LJ].
trom the center of the lower stdne, as scen' in Fig. is7.
“The wrn Tandle is the peg secn projecting upward
from the hor 1203111] amp dmen mdcways inte the
St(}fll:. - i .

top stone turns, L,rO]ectk vertically upward front the
' tr_-p center of fl}t lowm‘ quern stone. This ifon pin,
is-round above the storic \]C&‘ti Bclow that where it is
Uinsertzd into the lower sténe, 1075 square, with sides
7% ‘inch wide, fitting into a square hole cut into the

].:: ]llSt
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g% inches. The width of the trough is 2% -
 its depth 134 ihehes. 'I'hc upperitone, shown__

As shown in fFlg 157.the iron pin upon which the

Tftone and'}.ﬁéld-,thcrc by alum. Alum crystals afe.

~served the use of such a quern there, are two modes
e.

revolves, and has-béen mude sofooth on the inside .
with alum. A larger round hole betwken the cénter y
dnd rim has a diameter of 1% inches and g’fsses P
entirely throngh the upper stone to feed the grain into oo
the mill. To facilitate the grain plssmg between the .~ %
U[li](_l!]]U 5LlldeLLb ﬂ’it JLLU'“U'L Ildb L)LL’]I w]IlC\VUJL S

cenlarfed ac its bottom opening as cap bt seen in Fig.

1 5%1 The top su rface of the upper smm: is cut wilo the . 'H';
form of aflut dish surrounded by a'rim % inch high !
1o hold t_iﬁ, grain, some Of which is -penodlcally : v
pushed intd the fecd-holel This depréssion or dish is™

cireafar r:xr:c:]"it on that side 'wh_u:rt"thn_: haorizontal
wooden elbow for the turnhandle, seen projecting
fram the stone, 5. sockered, . . oo

This _mill wps owned by my interpreter, Mes™
Chang/wha had, it made to order by a stone mason,
the usial mode of procuring one. It is turned by the
handle cli_rcct_]y gmspéd in the right l_‘mnd.

In Kiangsi and Cﬁw_kiuntr provinces; where 1 ob-

of ‘grindipg rice. First' the grmdmg nf rice 'which -
h'ld been roasied na c*tst ron l:l:Jmng bmvl It is

.FH.‘
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the grains turn sh-rhtly brown.Tn th’lt state it is c'lsdy -

“reduced o flour.
The second mode of grinding is in the et state.
The rice is smk’cd in water over night and thén fed
it the quern and a linde water poured into the feed-
hole each time more Ticé is put in. A pastedike liquid

- CHINA AT WORK’

‘flled w‘ith¢wmd .mhf.s a .c.loih Lmi _»cr th;:m md the
_pastn‘pag.lrcd supon the cloth: The moisture “is ithus.
driined off and = douwh is’left in the cloth. If the

o
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is the rcsu}t oE }
basker; like. thc (mes

guantity 'of deugh be. largc the ashes are renewed
seyeral ?fmes and the faste in the' cloth is kneaded
with the bare fest by stepping on it. Next the dough
is steamed. A sieve with large meshes, formed by
bamboo strigs, 1s plaged over the cast iron bowi filled
with bmlmg witer. Over this a 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 steg e
mortar {see Fig. 154 for an exampleé of one) whcre 1
is pounded. The assistant having dipped his hands -
in water turns the batch 4round, 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 wooden molds 1o give them a neat
shape: The result is a doughy cake which is relished
by the Chinese. '
The querd is primm]y a. household, utensil, The
establishment where the- ‘béan curd is made also nges

this quern for grmdmﬁ:‘ﬁﬂe Beans But here a vertical
pole is used for turning the stone. The handle in this
*.casc consists rerely of the horizantal - plECC of wood
stutk into the side ofﬁlhe stone as seen 1 Fig. 158,
with an open hole 1n$tead of a pin at irs eud Ind

_this hole fits Ioosely an iron pin driven into the lower
N + . -

- : - Fio. IISI l'lnmx-_L Lisen l‘$ M:\KJ\G Beas Cunp.
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» _end of Lhe iong straight turnmg polc The upper cnd
- . of the turning. pole rests loosely in.an iton ring at- -

' :'Itachcd o cellmg beam.right over the center af the |
quésn. This turging devise is not essentially different

from the one used by the frst white sc:alcrs dn

ennsijhma on their guerns.
The abt of baking is not well understood by the

hiniese. As the foregoing shows. theygot asdar as the

augh and the raising of it by means of sieam.
£aven cakes made QE %ﬁﬁflesp,wmt’fg ricé are 1 nse
tiph of wipes-The Crushed grain is
2 "_Lnéadcd nigFrdsugh, wmppcd \n
he leaves oE thc paper mu]berry and hung in thc

. Flcr 143uTht

- - : - s
round hole into whlch Lhe vertical~ wooden down— i

turned pin, momscd into the horzontal flirning stick -
fits. The lacter is .2 forked brangh of=a tree and its//
‘cﬂllstructioﬂ sturdier than - the’ Tshapcd honmnt}l
fturning stick shoWn in Fag 145, The cross haodle 4F -
the turning stick maortised -into thc f()rkencls (left)
s held at the proper height. by rapes fflstened 1 the 7’
cetlmg, The turriing is done as was de&:r' Ged . Atnder
rmdmg surfaces of both“stones are
scored with grobves, divided -into mght rddial tri- -
anuul'lr seﬁt]ons which sections ate” go-- :ugncled that
‘the gmmes are patullel to the cllvls,ic?n lines. The-
gmoves are cut at small intervals so as to Al ‘each
|

’ -y o - B ’ ' :
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TS

apen air Eor from fye. o.ten days. It is curious that

for the fermedtation or raising of dough has never
. bren taken. Likewise the bake-oveii, so high}.y de-
“veloped: as a kiln for porcelain and potery, is only

raphs were taken a# Shanghai in the Native Clty

ﬁdg, Yizg, supp]ements the account given of :the
_..household quern. It represents a quern, with a dif-
ferent wrning #rachment, which7is found in most
'pcasants houses in Chekiang and Kiangsi. This

rice. The ground meal drops intg the basket h low
the quern trestle. The two stones are each yly inches
h]gh and, 18 inches in diameter. The-lower stone has

: nel-shaped hole in the -upper stone at
o distance frgim. the center, served as a feed-hole
or the grain, D1recdv across the level top of the upper

wooden stick’ is fastened with a rope, faintly seen, at

This stlc]\ is pcrforattd at its pro]ccrmg end w:th a

the seeriingly obvious step of employmg this leaven-

spor'idlc ly utilized for culinaty purposes. The photo- -

quern is ser up for dry grinding of maize, whear or,

0 pin in the center Axed.with alum. The th.—
ting :nd of this pin fits into a hole of the upper -

stone, and pm]r:ctmg aabout g inches bevond i, a

section. In this manner all thc tlght divisions are "
“eovered with grooves always parallel 1o one “of the
adjoiting division lines. The basket has 2’ diameter ,
of 3 fect g inches and is 7 inches high. The height of
the trestle is 18 inches. The pictures were taken near
Shanghau, at Chao Ka Doo. i i

UTlLIZATION OF 50Y BEAN

-." ,

The culiivation of the soy bean, Glycme bz.rpm‘gg, is *
of the utmost economic imporiance to the Chmese._
Rice is usually considered the most prominent part of
Chinese djet, but the soy bean and irs products should
be mentioned as ar,cart:el‘,‘I Jess Sge-a[n the Arst place there - -
_is the oil which is expressed from the beans and used:”
‘as focsd_m'lmly bytthe poorer. R\ eople. Its odar-ls not_
very pleasantrbut th|s is of no*consequence to the-
Chirrese people. A savoury vegeLable is furnished by-
‘its sprauts, which are a common article of, diet. Then
there is the bean relish, prcpared V»g}th salt and spices.
The:soy or bean saiite is an excellent condiment and
t seasoning medium which is in daily -use in most

"both ends rhrough holes in the top rim of the stoﬁE%Cbﬂlesc thchens It.is 4 black, casy ﬂowmg Liquid-,

wuth ‘lﬂ- aaree-ablﬁ— splce Havor and 'if On]y llghtly
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*shaken in 2 vessel covers the sides| with a bright .

- quanities to India and Europe, and firlds its way into
rinany foreign condiments and table uces of high
repute. Perhaps the most extensive use- E the bean is
 for making bean curd. .
“,:The dried beans are soaked in watey over mght
“and- thew gl’ound wet in the quem shown, in Fig. 160.
S Water is. freely pourcd on'fo run dowil in liquid
* form. with the ground beans into the bqr:\
_under the quern trestle. The barrel is shown sep-

ycllowuh brown' frothi Soy. is cxp%:cd in darge

The barrel shown in Fig. 161 is 18 inches high and
has a diameter of 20 inches. The four projections on
the inside are equidistant from each other, and 11
inches from the bottom, The handles on the outside

are also part of the staves, The wooden disk with four

square holes is 18 inches in diameter and ‘/2 inch

" thick.
~,. - The next step is ro add a small amount of

(:l standing -

aratély in Fig. 161, Aturning. stick ‘as.in ig. 159 is’

: u:.ed off the quern. Thc beight of the trdscle is 22
' 3 R T

g R
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inches. It is shaped like the lerter T and rests on thred
legs. Its long . arm is 3 feet long am:l the shorter_grm

mnsed inte it, 25 1nchts, beth arms are 3 mches_'
' qﬁ’are The lower stone is held in pl'ict on the trestle”

iz squared pin extendmg “vertically upward trom
trestle top and resting in 2 correspondmg hole in
lower stone. The diameter of the stone is 13 mches

"The liquid from the beans ground with water'in

- the quem drlps down infe the tub Fig.. 161 a spcm-é
" ladled into a press, the parts of which are showu in

- There are pl’O]ec‘L-lOnS u:mde the barrel on which thr:-

pcrEoratcd dik secn on the “right is—mades10_rest.

- Over it a kind of cheese-cloth &f native manl::facturc

15 spread through which the ground 'llqmﬁ #1ass 1s
strained, leaving -the. coarse particles behind. After
grind}ng ‘the cloth is folded over the pulp and the
water pressed out with: thc masher shown on the right

" of Plg" 163. " The pulp inthe cloth i%once mote mixed

ime. The rési-
ltrate is used

- with water, ana- prtsscd dua secon

due is fed 1o pigs or cattle a}*nly the®

for makmg bean: curd

#®

a

_powderad gypsum the Bltrate and hen to boil the
liquid. The boiling coagulates “or “curdles the, sus-
pended p.1rt1cles in the water, while the added
gypsum, it is said, aids the process of coagulation.

After -boiling, the Lquid with the curds is poured

R *

THE Cumn, anp hlaspEs.

back’ into the barrel. A prchrmmr)r drumng o(f of

the warer, now a kind of whey,-from the curds is i

done rather 1110tm0usiy A round, elose-meshed
basket is pressed into the hqmd in the barrel and the

dgvater wozes, up through tht meshes into, the basket

%rom which it is ladled out With a wooden dipper.
This is an unexpected "reversal of the pmccss of strain-
ihg which however works splendidly. The draining
leaves a liquid heavily laden with curds which are

Fig. 162. The two frames, one above the other, a}‘e\--\-

placed upon the grooved hoard, at the right of Fig.
163;sird-a- eloth is Jaid inte the frames with it ends
‘extending. The llqmd from ttie barrel -is then. tadled
into the cloth until thesared enclosed by. the frames is
filled. The ends of the cloth are.folded over the apen

_top. space upen which is p]accd the heavy wvooden,_
“board, shown "ar the left i Fig. 162, which by i85

weight exerts an even.pressure upon the curdsiin 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 on the right of Fig. 162

. This is done iy about half ‘an hour, when the press -
“frames can be withdrawn from the mass, now. closely
" resembling the consistency of €gg | custard, To remove

the i fr.m'res the press board is difted out . of the- top
fr"lmc. The folds of the cloth are opened-and another
hrqtr b0.1rd It l.lld on the {op frame‘ Thereupon the

T o .o "Fie. 164 Lamce TPress cor Mamine Bess Corod . R

"[rames removed \vhu,h {eavisthe coh ent mass rest- -
ing upon the flat board, after whlch (e eloth-is witl -

drawn. _

To keep the square _frer of the relr::lscd'curd mass,
four loose wooden strips are laid against 16s sides and
“held in place by, chopsticks stuek into holes in the
bmrd Fig. 163 shows this flat board Wwith the chap
§t1cLs inserted to keep the four wooden smpa in place.

CAY »Llll.s pudding is exposed’ to the air 1t loses s

maistuie.and becomes sulficiéntly solid t be cut int
smaller squares when it is ready for use. The cakes,
3 or 4 inches sqil: e are sliced into small pieces and
“boiled with meats or “vegerables, Poorer people can
be seen with their bowls of-rice and a few of the
bean curd cakes as a side-dish, ﬁ?bm;\thing clse. The

cakes can also be dried in which case they keep for a
long time: To our taste bean curd at hrst scems in-
sipid, as no salt enters into irs making. Rice likewise
is always cocked without salt, and it takes a while
for a foreign palate-to get used 1o it

Fig. 162 shows the different purts of the sirople
press used in Chekiing. “The bottom board is 1§%
inches squace, und 1 inch thick. The surface is

covered -with gronves: L11Lr:1r.r:ct|n-r cach nther ar right
“angles, to al]ow the warer o dram off. The wooden
fr'tmes are 16 inches square, 23 inches high, and %
inch thick. There are two frames to a press, they afe

" filled level and then pressed down to about half the

voluiiig. The wooden weight-board s 14 inches
square, 1Y inches thick and strengthened by two
dovetailed cross-batrens. Fig. 163 shows on the right
the ‘masher, used for pressing the water ‘from Lhe

originally wet ground beans. “Its length is 104 inches;

the heud 7 inches long, 2% inches wide; wlrh""a" ﬁ‘“’

rounded boteont. Its pin and handle have a- diameter. -
of r44 inches, the latter is 5% inches long. All these
pictures, Figs, 100 to 1(13, were ta,[\erl it Se Aw
Lhckun‘g '
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Vo 1465, Ciovese Wive Puiss, Congreieand Liks vaL” 10
LICER I-|rr"1I.., i
Tsugn, Chekim.
rd which unlcmun.m!\ Purred that pare of. the pn_lurc

fhe comstruction of the press illustrated v Fia.
Cstruction. Tiis wis photographéd near. Che
- v
the stone weipht af the left ket un moving Llﬂ\\_ll\
‘ - e : CLou

-and h]anm: lt s usual!v a househo}( mmufacmrc
the people m'L]-..mg ivfur ther! own cons.un’lf_m(m.

Tn Kiangsi- t‘nt rmkmg ‘of bean curd is often . a

T specia) mdusmr wr trade angd thL people buy the cakes

- fromthe ¢ lealér, whe mal\t:s them in lar0€ qudurltleﬂ.
VA larger press, Fig. 164, is then ‘used. The large bowl

b&hmd the press. cohtaing the curds, Small hemmed

- pieces of. cotton cloth, abour 6 inches square, are ﬁﬁtd

" with curd, which i Js kern ow of the how! with a bruss

ladle. The cloth’ Lnd‘; _are folded over, and these
bundle I"lhd on TOWS up{;n A woaden bodrd, five in
drow,in. clg‘ht FOwWS, mal\mg 'l]Lqu er 40 bundles
on oie -board. Another board s Tad] over these

':hundlcs' on op of Ihl\. 40 more 1)L1ndlu are laid,

.boa’rd aver c.|ch, \.shcn lhe prcnsur; is appl:ed,

1 ghown i e pcLbTE,

* The press was photographed at Sha Ho, Kiangsi.
. Th(_ bmm of Lhc press s 5 fect 0 :mhmﬁ leng, the

invin, wlich rxmumn A wine press (Jl u:m;]‘n con:
while in awtion; I had o capese for o Tong time and

hfilrhl of the phtfcrm feer 7 inches, the widih 194
inches, The usé of feverage in this. press is highly
interesting and qmlc 9|mlL1r o the wine press shown,
in Fig. 165. The harizontal Beamn is” fixed in the
framework onalie Beft in 4 manner which can bétter
be scentin ihe; wine press, Fig. 1()-) The weight. to_
pull ‘the press Bean down upon the bean cord s,
applied at the right of Fig. 164 through the per[mnted.
iretal rod (a a1m1l.1rh ‘perforated wooden rod on the
wine press). This perforated rod is fastened o the
Worizontlly hmﬂcd tray ut the end -of which rests
a piece of iron to weigh it down. As.the triy with the
weight sinks down it i brought bick again into-its
harizenual p(}ﬁl[l(}]l “by adjusting thé ptrf{;mtcd rod,
puLLm*r !t L a\mln a lew m:rchcs (m [hc > press 111.4!1:!__--

\UTE"? ‘DN BEAN CURD =

Stlllrt {C hmcsc Muteria \Iuhm, Sharighui,” u)];)

« informs s that the, making of bean card. origindied

in the Hin dynisty, during the raign of Huai Yang,
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Wang (aD 23) at Liuan. Bretschneider, however, in
his Botamcon Sinicum” (Shanghai, 1893) says that
tow_fu, bean curd; and the mode of making it aré
- first meptioned by Liu Kan in the 2nd century b,
“but that it may | have been known before that time.

ﬂt]fc dUSETICE L”. tl]C (ki Uf udu)’ pl UduLLD U}'
hese makes this laiter ‘conjecture appear ql_ute
The soy bedn and its products supply in a

o, the ‘Chinese -diet whar, milk and dalry

’th 'abbence of both in obr era. or hefore without
senou:J deétriment to the welfare of the, people. It was
a_rarc‘mstm;t which led the Chinese to the utilizatien
the legumin or vegetable casein which the soy
€ n'}'fields 50 ab’hndantly Here our food Cxpcr[S
should take a hint and inquire why the soy-bean is
y used for forage in America, while in China jts

__men in this valuable food. He would Buttonhole any
“new arrival ae the Chemists” Club in New York who
carelessly hetrayed bis ignorance sz ihis. eastern

soy-bean and follow it up by sendmg samples,
canned and in the dry, withi the earn-
est appeal to try it and be convinced.’
In my investigation | missed a
point or "else my informants.in
Chekiang omiwed a part of ihe
process, which to some authgrivics
seems essengial. It is thre use of some
substance to pedduce ceagulation,
just as rennel is added to milk to
coagulaté the casein. Stuart, quoting

* from the Pentsao, -the great Chi-

" pese Herbal and Materia Medica,
published in the. 16th century, has
the following:

“Wash' thc beans and crush them
in water. SLIm_oFE what Hoats, and
<boil. Make 2 matron solution, or &
“ decoction of the leaves of Shan-fan,
Symplocos pranifolia, or use souir sy
“winegar, and add 16 the bedns, Heac
all tUgt;El’_lér_}_ﬂ__a_Eﬂldi:GB{ Aereards
“pour in alarge jar in which has been
placed’ powdered: gypsum and mix
well together. What will be. pro- .~
. duced is a saltish, binerish; sour,-—- - -
- acrid-Tnixture,” and what congeals
_F_RQH__.ChC--SBrface"'Df' the- cﬁmpouncl.

P '1urfs wohld offer, and one eould nat well imagine _

roduets came neit in importance to rice. [ recall in .
hlS_ connection thie efforts made some years ago by -
Hudson Maxim to interest his fellow-country- -

- legume, deliver a lecture 1bout the impartance of the

PR 1
‘oI he oter

IS [0 DB Edl\eﬂ out and arlppeu clean

# solution. Thls is bean-curd.” - - -

. DBretschneider explams the making of bean-cbrd as -
follows:

“The sc- Galh‘:d ‘bean- curd’ Is prtpartd by macerat-

rho hoa-oo o 4
4115 Lii¢ OCans in water uud J.ulujuz LILI\.IH lUBCLhCL

with the water., The liquid pap is filteeed. To this
- fluid is added’ gypsum, in order to coagulate the
casein, and also chloride of magnesium. The oag-
__ulatedcasein or bean-curdis of jélly-like appearance.”
From the foregoing” we may conclude -thar the
manner of making bean-curd differs in smaller details
accerding to l()cahty Although there ar®. varicus
toagulating agents in use; the addition of powdered
gypsum and subsequent boiling seems tw be qmtt
sufhcient fos prr‘rducmv coaguiatmn :

ROPE CLUTCH PRESS

< Itis Jmcrcstmg to stud}r in con]unctmn with. the
be'm-curd press and the wine press, the Chinest rope-
clutch press, although it 1s prlm']rlly used for pressing
* tobacco arid in the paper maklngr(mdustr}r Fig. 166

‘Tsmvtao and now rcposmg i thc Mcrcer Muscum

;'_.1". _"[s_.-
: A - ,f »

Fre. 166, Cravese Rore-Crurcn 'Pr.uzss.

104G .

is the pictire of a model’ madc.rby a sarpenter in
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* at' Doylestown. Thc board upon which the press rests chen und’Bﬂmeﬂr Vbl 1, p 347 (scccmd edition,
must be considered as the ground inro which the ..8 & Berlm 1912}, shows all the elements of
" posts are rammed. The essential part is the borizontal  the Chinese press. The tackle leading upward from
press-beam. which Lpgﬂed»dﬁvn upon the material the brcss-beam seems addition of the arrist who
with 2 ropeatid windlass. The material to he pressed  had i preconceived idea that this should be. there.”
sts'on a support forl\cd at one end and between this  The joriginal picture, discussed by- Bliimoner, in the
rked ; part a loop of ‘the 1ope is hooked o a wooden Vel House in Pompeii; ‘docs not show ir. Afte: all, - -
projecting from the windlass. As the windlass is the means of ral‘;mg or holding the beam when the
r{n_e_d with the levers.shown, which are alternately . press is not in use is a secondary affair. ‘Thé Chinese
anserted into holes in the windlass, the rope is pulled  usually hang the bear into a loop of rope suspended
[ught and forces the pressbeam downward. The way from' the superstructure or ceiling, or prop it with a
- the rope is slung around the pressheam and the wouden stick, or rake the beam down altogether. The:
~ “avindlass must be scrutinized to discover that the rope  opinion of Bliimnoer that the Cupids are working the
' '_h'Ls a two-fold action. It presses the beam down, and  levers to raise the beam is entirely erroneous. The
at the same tigne acts as a brake upon the windlass . very motion of the Cupids working the levers with
“The windlass wi always remain in that position into:* all t]IlEll’ bodily force is exactly what. the Chinese
-which it has been tirned by the levers, Ir is therefore workers do when: turn,mg,the windlass to tighten the
net nefessary for the one person handling the one  rope and to pull down the press-beam Cate Major
lever to hold it until the other has newly inscrted the (234149 B.c.} describes the Roman press in derail but
‘other {ever: The windlass does not fly backward and it appears that the clever rope arrangement. whlch the
it is ot necessary to have a pawl and ratchet device. .. Chinese use was not known to him,
_to prevent reverse motion. By the force of the levers The sketch, Plg 167, shows a obacco rope<clutch.
_ the windlass is casily turned and with each turp.the  press which I %aw in Kienchang, Kidngsi Province.
rope gets tighter "and an immense pressurc n be It is added fo show; plainer than any phetograph, the
exerted. - : K unique rope arrangement, All ‘these rope-clutch
+ The iorcular or forculum of Rich (D]ctmnary of presses are made of wood excépt that around the
+ ‘Roman and Greek Antzqumes) also discussed by windlass an eagh side af the lever boles there are
-Bliimner, appears w0 be the samc press in principle as usually iren rings. apphed w0 reinforce the wooden
the Chinese one. Fig. 127 in Bliimner, Technologle wmdl"lss at the point of leverage.
- und Termmologw der Gewerbe und Kiinste bei Thhs is the type of press-in which the once estab-
o . lished| force is statfomary. When the material is siffi-
; , / —7 o ciently compressed to be able to withstdnd an increase
e e of priasmre, then the windlass has to be turned
anewi > give the dt:s1r4:d addmonal pressure, For.
- i compdrison.it-is well to turn to Figs. 164 and 163
A i .- __.and"Ghserve that there we have an entirely different
e L © 7 type of press in which not the pull of a rope, but a
e T o ) o . weight exerts continuons pressure. The latter prlnCI-
R ' T~ S flz, the loose: weight, is demonstrated in China, in its
F I I B y o - most glementary form, in the making of salt-cabbage
N J IR : ' e js]m]hr to German sauerkraut): where the salied
L _ - _ . ' “cabbage, cut In strips, ferments under prchurc of a
T & . heavyistone in an earthenware jar. .
N/ U There are grobably no two rope-clutch presses of
RS VAR y/ - the type shown just alike, A superstructure i¢ often
L. /A dispensed w:tHil, :

J.__ . : ~ | CHAFF CUTTERS .

. In Morth China where rransport is catrriegf on with
carts and draft animals, almost every -peasgnt has @
Fic. 167, Ceuvese Rope-Ciuren Press. mule gr donkey., In addition the animals arp used to

SKETCH OF TOBACCG PRAIZE 1IN KIRNCHRUG, KI. BAILA.

s
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TFe feed of the draft animals.
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. pull wheelbarrows, turn mills;__ 4
work the endiesschains of .
“wells and- to carry - burdens.

‘meager fare, usually only
raw ol into small bits with
hat we call a chaff cutter.
1 example from Kaomi,
Shantung provinge, is shown
in Fig. 168. The whole ap-
p"{fatus consists of a cutting:
snife higged on-a horizontal
woodeh " -hlbék. The‘ Knife .
here stands wvertically. The
horizontal base block is chan-
nelled laterally to receive the
cutting knife when pushed
dows for cutiing. The lateral
channel is edged by two strips
“of iron, nailed on, and the

wide for the Lknife-blade 10
» enter when it is  pushed
down. The prineiple of cut-
ting with shears or scissors

_ 15 here repeated, where one

sharp edge slides past anoeher, The back of the knife
is made of wrought iron with a handle socket and a
perforated hinge tafg, which cannot be seen in the
picture, at its lower end. It has 2 slot in which the

steel knife blade_is held by friction. The knife is-

pushed down by the handle, turning around an iron
pin, which passes through.wddd and tang. The edge
of the blade is 27.iachies long, and 6% inches wldc
including the back. The length of the whole cuuer
with the wooden block is 44 inches™ The peasants

nimble and wiry use the ciiter as it is shown, resting .

on the growfd. Usually two persons handle it, one
feeds the straw’ at right angles 1o thc kmft: and the
other pushes the knife. =

- Another chaff or straw cutter from Se Aw,
Chekiang province, is shown io Fig. 16g. Straw is

. abso cut with it for mixing with clay and for use in

il milis. Clover, Mecf;mgo astragales, too is -cuk up
with this apparatus to be used for cattle feed, A
horizontal fixed knife-blade, sharp side- up, 1214 inches

Jong, is driven by means of a tang at one end, into’

B the surface af-a"wooden bench 3 feet 8 inches long.

“The_othér end of the blade has a Jound hole into
~which a round bamboo peg is incerted. The peg

f._ also passes thmugh LWo opposuc holes in the forked

S

. . o ]
Fe. 168, K=a1fs ror Cotrineg Cnarr.

top of, an iren spike likewise drivew into the bench,

so as to form a hinge fov the lever knife. This hinged
lever knife with wooden handle is 2 feer long. Its .
blade has the same dimensions as the lower knife, '

24 inches wide and 5/16 1nc]1_thltk. The height of
the spiked iron fork is 3)4 inches above the bench
top. The height of the bench is 2514 inches. The

person operating the cutter sits sideways or astride the
hench. :

L]

- SUGAR. MAKING- e

Kl

The. ﬁrst mention of sugar in Chinese. records is
held to dafe back to the znd century k.. Sugar cane
is now used extensively for ¢héwidg, Ind this, no
doubr, was ghe manner in which. it was eriginally
consumed
sugar as “sthne-honcy,” namely the dried juice of the
sugar cane, with the further explanation that it came
trom India. Compate in this cennection our word

_“rock-candy.” The knofiedpe of how to produce raw

sugar by boiling the jujce of the cane is said to have

come to China from Tur]\cstan or Centril Asia in the -

Tang dynasty (620 to goy a.n.). Marco Polo speaks of
immense quantities of -sugit being- made in Fukien

province, which supplied the demands of Lhn::_____};{l_haﬂ'*r?‘ﬁﬁ_

. 4

ecords of the Han dynasty speak then of
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court, The refining of sugar, he further informs us,
_was not known to these people until some followers -

of the great Khan® from Babylonia * taught them
to rehne sugar with the ashes of cerfain trees, while
formerly they only used to boil and skim the juice
which when cold left a black paste. According o "Sir

Henry Yule, Marco Polo’s account is curiously cor- -

roborated by the fact that in Indla coarse sugar is
commonly called Chini,. the product of China, and
sugar “candy or fine sugar Misri, the product of

~ Bubylon in Egype (Misr el AnnLa)

Theophrastiis (390305 B.c.), and after_him Pliny

{23-75 a.p.} -and Dloscorldcs (ca. 50 a.p.), mention -
sugar which, however, was then used- only for medi- -

cine. The cultivation of the sugar cane sprmd from
India to 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 996 a.p. refined sugar was frsr brought to Venice'

from Alexandria. The conical loaf form in which
refined supar has been produced until quite recent

“kuEl.—u Khan, 1216-120 a0
“Qld_Caire is here meant, an istand in the Nile, directly south

- - af .the present Cairo, the Babylon of Epypt, a sctllt_m(m wstablished

=

© by Rameses 1[. n 1400 B.C., and assigned to Abs\nan PIISORETS.
Now called Masr or Misc e Antika, “0ld Caira.”
. - .

- W

Fic. 10g. STraw CUTTER, N T .

times in Europe is said to have first been made in
Venice, while some authorides claim this shape or-
iginated in China.

Sugar cane is cultivated prmmpnlly in the provinces
of Kuang-tung, Fukien and Szechuan. The mode
of expressing juice is primitive angd wasteful. The
cane is passed between two upright close-set revoly-
ing cyhnders of wood or sione, and the juice, caught
below in a reservoif surrounding the cylinders, is, led
through a bambooe pipe into the boiler. The tefuse of
.the sugar cane, after the juice has been expressed,sthe
so- callcd bagasse, is used on the spot for fuel to heat-
the boiler.

Thé picturé, Fig, 170, shows a press in which the
cylinders are of stone. One of the cylinders is revolved
by draught animals hitched to the end of a frame-
work seen in Fig. 171 The motion is lmpartcd to the
other stone through cogs set around its top, which
engage the cogs serraround the top of the frst 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 eylinder,

Fig. 151 shows the whole arrangement with the
long wooden ‘shaft o which the dratt-animal s
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hitched to ser the préss in motion. The tent-like strue-
ture formerly covered with straw was just being dis-
mantled, the business of expressing the juice from the
cane having heen finished for the year. The phaoto-
graphs were taken at leen Ch;mg. Kiangsi, near the
g Fukicn bordet.
" The next step in the m:muf'lcturt Is to conduct
" the sugar juice to the boiler whlch rests iq an ex-
- cavated space in the ground."The juice runs direetly
fromi the reservoir surrounding the cylinders through
a hamboo pipe inte this boiler‘which is a huge cast
_iron} container. It was impossible o ger any more
details about the process at that place. The bpilers
had bccn rcmmr:d already and the gathering crowd
seemed fo have taken it amiss tha[ I hdd taken
....glcgures and refused any information.
Teo augment and. make the given atcount some-
whztt clearer 1 add a short descnenon of sugur re-
'.ﬁﬂmg from the Eweyclopedia Smlca (Shanghai,
1017, . _ : .
“The juice from the rollers is bmled in open iron
pans. While boiling. the juice is cpnstzmtly stirred and
all dirt removed as it gomes to the surface. The boiled

juice is then poured into-earthenware jars with a
small plugged hole in the bottom of e;u:h and when
almost full, the top is carefully closed over with eacth
(clay), and the plug from the bottom is removed.
The jurs are then placed in the open air, where they
remain for from 30:t0 40 days stcording to the
weather, unul 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 give the black
éugal. -

“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
rournd wide open-mouthed jars with slips of bambos
bent about inside and allowed 1o cool. In cooling the
sughr crystallizes in large lumps of candy over the
bamboeo slips and the jars are then overturned to
drain off the water. The lumps.are chipped with a
kgife into flac piecés and bleached in the sun on

mboo trays, for two or three days. The pruduct 15
colorless and like rock eryswal.”
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Mr, Bowra's account of sugg‘r refining in his.,
Custorn Report of 11869, is quoted by Stuart i his |

Materia Mediéa. “ltinecaiit sugar boilées go about
* through the Chekiang sugar dissriets, carrying wuh

them an iron cauldron .md 2 pait. of cylmdu’s The
}gm&mﬂ s are of the rudest kind, beiitg setf up in the
midst of fhe-gane plantation,- and are sometimes
. rented out. The juice- -having been boiled J.ncf partly

clarified is transformed. mto‘?‘gﬁeﬂn&b‘dcﬁiudl

of a pasty description.

171, CwNesE Sugak Cave Moo L ' .

SALT IN CHINA

In the Chinese language there is a primitive ideo-

gram, now only used L1+1-emhm'mon which signifies -

sale. In fts primidve. form it rcprcacnts a square
divided. inte four parts with a dov in each. It c]tar]y
denores an earth-biasin for evaporating salt. All along
“the sea coast of China can be seen now and then the
‘process of L\’dp(}ldl]ﬂg sea salt in this primitive -
manner. The earliest Uuntsc records rell-of salt being

“In sume places a uoad sugar is produced by the- ated from sea water 1w the mthlc.ﬂ urges of
the grear a. 2200 °B.c;). At high tide square,

claying process. As in the case aof ‘black sugar, the
‘cate is ground and the juice is pdl’t]v clanified, and

ha\mﬂ been bBilEedoa cestaln. conststtnq.r I's Lrans-
(h"lnf‘

basiris farmcd of sand dre Alled dvith mh water, {and
it must be rerpembered that the Pacific Ocean is

fcrrgd inty” earthenware_vessels of a _conica
the ‘article being then known as famy 15/ Thesr,
congs being m\Lrted inty empty vessels to Hrair, in
a’ short nmge an article known us chfeh'th tang is
formed and partly dried in the sur. In }tﬁnpng molst
clay is placed on the base, renmsed as leqllll’ﬁd, fnd in

due course removed, when the sugar be:mg taken.

free from the cone, is found ro consist of Eh‘ru: or four
9gmdLs. thut e the apex being cuurse and moist, the
qual;w in an gpward direction bradual]w’ nmprmmg
up ‘to the top, which is the whltcst anl BLst
The tonical shape of the sugar loaf, With which 1
dyas familiar 1 i iy childhnod d'lys ig exj lained as.the
result of the' rLﬁnlng process m’ a mnu:nl vessel,

- . . L
CChow districe is a shallow

#Ch more saline in compoesition_than the Arlantic

any, and this salt water evaporares under the rays
of a tropical sun and becomes a concentrated-brine.
Furthee evaporation' is carried on in cast- o pans
“over 4 wood: fire,

In the western rcmun“. of China [h(,rc are S'L]t
deserts where the 5011 is charged with sule. Marco
Polt refers 10 them when he dederibes the manu-.
facture of salt by washing the soil in water which is
afterwards boiled and allowed to LrvsmlluL
" In the sduth-west corier of Shansi in the Chieh
) salt lake, about 185 miles
long and 3 miles broad, ealled Lu Tsun, To produce
salt the water is evaporated in the syn. The bufiness

is- carried on un#er government supervision and
e X .
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brmgs in a large revenue. To .Jnmd illicit production

the whole 1.11\3 is, surroundeds by a high wall. The
Cexpart of sale from this rhstrict extends to Shansi,| :
* Shensi and Hanan, In the H.m.[tlmr: abont 2000 ymrs
-ago, salt was pmduccd from this lake.
~Of the’ grc.uest interest is the'salt production of the
province of Szechwan which is referred tw as curly as
1 Minor Han dynasty, which lasted from 221 to
363 0. In 347 4D, the salt wells of Tze Liu Tsing in
S_zenihwnn sorme Soo feer dedp are mentioned and i is
also stated that nawvral gas was used for the evapora-
“tion of brine. The Apostohic missionary Imbert 7 was
‘probably the frst to give a detuiled report of the salt
Cproduction in Szechwan. According to his account
there are more than ten thousand salt wells in the
'Eighbmhm);l of Wu Tontr Chiz in the Szechwan,
province. Every enterprising business man engages in,
e digging of one or two wells which cost .;Lbout
taels (1 tael equals 1 ounce of silver}, a piece.
“wells pass through rock and®re from 1000 to

feet deep with a diameter of 5 to 6 inches. The_
drilting 15 done in the following simple manner, a
wooden tube is driven through the surface sail 3-fo 4
feet deep. To steady it a heavy hewn stone with a*hole

2000

large enouzh far the passage of the tube is ser into -

‘the surface soil. For drilling, a large steél jumper or .
driil weighing abeut 100 to 400 pounds is used. The
- loweer end is roughened with incisions and the upper
end has a ring for fastening a rope which suspends
the heavy drill 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
: one plarformy down upon the free end of the lever
and up @ the other platform. Ar each jump, the steel
¢ odnill is raised about 2 feet and then falls with great
+force into the hole. From time (o time water is poured
-into the rube in order 1o moisten the powdered stont.
The drill is fastened 1o a heavy rattan rope, as thick
as'a Fms:er and on it between the drill and see-saw
is a wooden triangle.
ascends through the motion of the see-saw, an atend-
ant tuens the su;;pensioh rope with the rriangle, so-
.- that ihe jumper may fall each dme with a differcnt
contact of s incised cutting sorface. There are two
shifts of weorking people in 24-hours, After two inches
have been dug, the pL:mpcr w:th all the attaching
powdered dirt. is pulled up, by’ ‘means of a windlass,
“ the suspension rape being wound upor a drum. The
layers through which the hole passes are not always
rock, but somctimes soft earth of coal Tn which case
the dnng bLCOIntbod[fﬁLUlE or useless, for the®hole

’.nndls r]c l:usuctanon dei t:l propa"atlun de fni,” d[!s,_\lﬂ_—'_i_ ..
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Each time the jumper “drill

] IIS, .

is theq, '1pt 1o deviare sideways, Usually, however, the

holes are wvertical and as smoolh}y polished as glass.
.IF the connertion breaks, and the jumper drill drops’

“down, it takes from five to six months in order to .

crush it with the aid of a new drill, and.ger the old. -
onc out piccerncal. Under normal -conditions, about
two fect will be drilled in 24 heurs; and altogether it -~

-takes at least three years befdre a well is ﬁmshcd To

raise the¥rine a bamboo tube about 24 feet long with
a4 valve at the end is ler down the hole on a rope.
When it has .lrrmtd at the bottom a strong man
grasps the mpe and shakes it with his whole weight.
Through the motion the valve is opened and the
bamboo tube flled. Then it is raised by winding the
rope around a large cylinder with the aid of from two
to four-oxen or buffaloes. The brine is highly con-
centrated and yields upon Evaporation 1/5 or 1/4 .
part salt,

From some of these wells inflamimable gas escapes.

~If a rtorch is brought to the mouth of the well, the

gas ignites and throws up a fame, twenty to chirty
feet high: This property has bccn put to good account -
and the. wells thils utitized are called fire ivglls. The
mouth of such a well is closed with a small bamboo
tube, and the gas led away as needed. At the mouth
of the rube the gas may be ignited with-a candle with-
out danger of igniting’ the- bamboo: The flame s
blueish, 2 to 4 inches lofig by one inch in diamérer,
It ‘can be extinguished by placing a piece of clay aver
the opening ar by blowing it ouf. The beiling of the
brine for evaporation is done with stohe coal as fuel,
Near Tze Liu Tsmg, forty hours from the first.
named town, gas issues in sufficiently l:trcc quantmes
fram the welIs to be uséd for fuel in the evaporatmn
of the brine. In one valley there are four wells origi-
nally drilled for brine. The brine gave out, and
in the attempt to drill deeper. a-levet: wiis struck from
which“issued a-black inflammable gas. To protect -
these wells from fire their mouths ‘are surrounded
with a 6 to 7 feet high wall. Surrounding this wall

“are f8ur halls which contain the pans for evaporation.

In Avgust 1836 one of the wells caught fire ac-
cidentally. There Avas a thunderlike report and
smmediately the whele enclasure was a mass of flame
which swaycd about » feet “abovesthe well. Four

laborers brought a heavy stone to cover up the well
but it was thrown high up into the air. Nothipg
daunted, theeChinese found anather expedient and
collected o farge.amount of water, high up on the
mountain side, This warer was released all at once on

- the welly and the fame was extinguished.  °
A foot under the ground upon the four sides of

-
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each well a bambao pipe is mserted into the well, to
the gas and lead it under ‘the evaporation pans of
-wh;ch a]{agether about 300 are in use; Fach flame has
. its own plpf_‘ which is-fitted as a burner with a 6 inch

led alang the walls terminating in jets above the pans
- tg-illuminate the building: The unused balance of the
~gas is Jed away outside of the buildings and burns
there in three large Aames about twe feet high and
thus regulares the pressure of the gas which is med
for heating and lighting.®

- Travel in Szechwan is for the time being (in‘1928)
" out of the question and to make up for a personal

- the Jueid account of the salt wells ar Tzu-Lin-Tsing
by Alexander Hosie * 2 keen observer whose travels

1884,

issuing 2 hempen rope, about-an inch thick, which
ascending passed over a moveable pulley wheel, fixed
at the top of a staging some 6o feet high, and b:azmg
a striking resemblance to the shears ar a dockyard,
The rope from the pulley wheel led to another wheel,
hxed nearby, a few feer, above the ground. Passing
over .this larter wheel it eotered a large shed, the

center of this shed, was an cnormous horizental
bamboo wheel or drum, 12 feet in_height and 6o 1n
' circurnference, placed on a vertical axis, to which the
ope above mentioned was attached, six feet from the
_ground. Now.to.return o the well. The other end of
the rope descended from the Arst pulley wheel directly
inte the well. Tt was ust being pulled up and afrer the

g to 10 inches in circumference, attached 1o theftope,
. made its appearance and wis drawn up to within 2
~foor of the wheel. Meatitime a workman, stationed
“at the mouth-of the well,"had thrown a rope arcund
the tube, which- was composed of the stems of a
- pumber of bamboo Axed together, and us soon as its
fower end appeared he drew it to one side, and ovér
4" wooden reservoir built into the ground, Embmcmg
the tbe with his left arm, hesplunged an iron rod

baom, and raising a leather valve, which was there

*Agcankny w modern repares the su_rplu:.' gas s ol Foromany
miles in bambne tubes wothe sale wells in Kia-ting-tu, where it s
similarly waed for h.:-zrme and ligheoy.

4 AbeSander Hosie, “Thrée Years i Western Chm.i,_

Lanvlon,
t hgo :

_long clay pipe of one inch diameter. Other pipes are*

account I feel that I cannot do better than ta quote -

An Sztchw.m e\ttﬂded over the years IBBZ, 1853 and

At the Zalt wells of Tzu hu«chmg; Szechwan, a-
- square stone embedded in the ground has a centaal -
hale a Few ‘feer in diameter. From the holé I found |

floor of which was scw:ral feer underground. In the -

lapse of a quarter of an hour, the top of a tube, from’

which he held in his right hand, upward into the .

CHINA AT WORK .
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adjusted, allowed the contents, consisting of black
dirry-looking water, eg escape into the reservoir. This
was the brige, The” fibe 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 tope coiled when pulling up the ‘tube o
raise the brine, had 4 water: huFalos harnessed o its
circuriference at-equal distances. As the drum re- -
volved, the rope coiled around it at a sufficient- hengr -
above the’ ground not 1o impede the buffalos. For a

+ quarter of an hour, that is, until the tube had been

raised up' from the welly the animals were driven

- around in a trot by 4 drivers, when the poor beasts,

exhadsted :Lnd white with froth,,AﬁEre unhacnessed,
and led back to their srablc, whténce a fresh relay was

brought. When the animals, were unharneéssed and

the signal given, the -drum reversed with great.
velocity, creating a violent wind all’ aroupd until the
twbe -had again, descended to the bottom of the well.
Forty animals were employed at this well, and cach
relay raised the brine abour_ 10 rimestin every, 24
hours. From™ the chief ldrce outside ré"servmr; the
brine was being carried off in. bambao _pipes IaLd'
down.* berween !I and sma]ltf Wﬂodm reservolrs
which received it jn.the evaporating sheds. On the
flloers of the latter, rows of brick furnaccs with round
openings ar' the rop were bm!r On_each- furnace.
resteil. a round, shallow, jren p:ln db()l_lt ¢4 feet in
diameter; filled with brine conducted.in open | bambao
pipes from the adjacent resérvoirs ahove noted which
occupy, one sidewof each shed. Under each pan was a
Aame blazing from a bamboo rube coated with lime
and fitred with an iron burper, while all around the

‘pans Rames burst from. sm:l]h:r uprlght tubes and

lighted the sheds, for by day and: mght the work of

'empomtmn goes on. The ‘Fire Wells’ whem:t the

fuel is procured, are’ qulte close 10 the brine "well.
They are carr:fuliy Luilt over and baniboo - tubes
covered with lime 1o prevenr escape, ramify from the
cap covering the well méuth to the evaporating sheds.
Doubtless these fire wells contain petroleun, whose- -
vapor or gas supplies the natural fuel. The salt is of
two kinds, pan or lump salt, and granolar sale, The
pin salt is in cakes from two to three inches in thick-
ness, and s of the same shape and size as the evape-
rating. pans. In prtﬁﬂring granular salt, bean fAdur is
used to give it « whiter appearance. Evaporatmn takes
frgm 2 1o 5 days, according, to the steengih. of the
gas-fiime. The pans weigh abeut 16oe pounds apiece,
and are used for abour a fortnight only, when thcy__, .
are changc.d for new ones. The depth of the wells is
from 700 to 2000 feet, The brine from a dlrty yellow
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)r{’thr: sha.llmver, became a dcep black in thc
xwel]s. Twice as much salt is evaporgred from. the
black as from the yellow brme, The' deepcr the well
“the stronger the solutign. “Balt is said to have bcen
worked at Teu-lin- chuw Js edrly as the Mmor Han.="
dynasty,
LoThe two brine wells of Pai }En=<,hmg ate ‘only
50 ‘feet deep. Bambio: tubes, ropes and bufalos are
‘here dlsprznsed with, anid ‘small wobden buckets, with -
“Bamboo poles fixed to. their sides as handles, con-
" sidered suH1L1ent for raising the brine. At otie of the
wells o staging was erected half way down the en-
l‘ll’gtd well hole and from it tHe buckets of ‘brine
iere passed up to the workmén abovesIn the- -€vapo-
‘rating sheds, we here found a serics of mud i‘urﬂﬂcc.s
with round holes at the top, into whickf cone shdped
aans, manyfactured from iron obtained in the, ucwh
'bourhood, and varying in height from 1 to 2%} feer,
_were laosely fied. When' one of these conical- pans .
‘s been sufficiently heated, 4 Indleful of the brine is
pourcd in i, which bubbling upto the surtace,
sinks, leaving a saline deposit on the inside of the. pun.
This process is repeared ‘until 2 layer, some 4 inches .
thick and mrrcspondmg to the shape of the’ p,'LrJ,,JS
formed, when the salt is_removed as a_hollo® cone -
ready {or .market. Care must be taken o keep the
- bottum of the pah moist; otherwise thc salt,, cone
~would crack, and be rendered unfit for the rough
carriage which it experiences on the backs of pack -
animals. A soft eoal found nearby, is-the fuel used in
these furnaces. At the tme when Marco Pelo passed
-theough this region salt cakes, as describgdd, were
used as currency, and thr:y, ne doubt were- cvapormtd
+ at these very wells” 1

Rock salt seems w be rare in China. It &is been.
mentioned s occurring in the country '1r0ur1d
Whenchow, Chihli, and in the “country of
Tanguts, North Easteen-Tiber!® It never p]d)ed any
tble commcrcm]ly T

S. \Vc]ls Williams relares that at. Chusan (off the

’U.

:

inhablitints have w Blter it first through day before”
proceedingito evaporate it.
China eariv recognized that-to tax so necessary a
commodity as saft is a luceative business. In the
earliest rimnes, before the Chow dynasty, when rev-
_enuewas remitted in kind, the districts whith pro-
duced sak had o supply the court and court officials
with salt as tribure. The premier of the State of Ts’i
(Shan[ung), Kuan Churig (?U'U to 645 n.o.) conceived

- Geerls, }nxmdnma

" Les Fmdu,.; de la \.nurc Japapaise of Chinoise par Ao . G
IS B : N
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Ep’e{,,t;;brlgbt idea of maLmv salt and 1r,0r1 a governroent o

‘coast of Chekiang) the sea warer is so.rufbid thar the

monopoh'r Qune afrer fmother the petty states of the
time [Folldwed the example and it wds due to this’
stipdfulus, : that che Szechwan sglt wells were dis-
Coyered ('330 2c) As hew dynasties came and went
the mouopoly was at times handled” Wlselv w pro-
“duce revenue nat heavily felt by<anyanc, and agamn
“with such rigot that the poor people had to do thh—
out salt dirogether. When the levy became o6 oppres-
- sive, and the mureuring of the: peop]c against 4t-had
to be tiken account of, thr: burden was temporarily
cased, boly to be applied again with full vigor in
Sllbstql_lltnt francial crises. In. the fth century the
~great_ En'lnc1cr Liu Yen found the monopoly’ pruduu

g ahcnut $200,000 per-dnnum, but through his genius

it rase o $3,0005000, which equaled halt.the reveilue
".of the whole country. The report of the Viceroy Ting
Pag Chen of Szechwan '* who died in 1886 throws
some light on the productiveness of the salt tax in
recent times, “The fikin revenye (rax on”goods in
transit} derived feom the .salt wells at Tzeliu-tsing
amounts to over a million tacls (1 tael equils about
50 cents) a year. As the likir is 1,3 the cosf price, the ~
nominal officizl v@ue of the salt would be over three
million taels, and as_the selling price 15 usually at
least nwice the cost price plus Jikin, the best possible
nominal sr‘:ll‘ing valué would be Tls. 6,000,000 2 year
far these wells alone;. the actual valve may be im-
agined.”

The -atest development of the -salt monc{poly is
that it has been pitdged as security for foreign loans.
‘This-was In January:1913, and foreign reorganization,
supervision and inspection have brought the so-called
Salt-Gabelle to 2 hfgh state of Lfﬁciéncy In the last
few years, howevér, through®the mrmds of the mili-
tary the efficient working has been greatly handi-
capped.

Concerning the uses of salt there is not much o}
be said. The alimentary ‘use, of course, is paramsunt.
Rice, however, is never cooked ‘with salt. “Whether

this custom arose a5 a - measutc of economy | could-,
*not find oui. On the other hand.meat, fish and vege- -
tables are always served wel’salied. The preserving
action of salt has be rccc)gllized,_ so thar salted
cabbage and fish_ar¢ used in enormous. quantities.
An unusoal wsedf salt is for cleansing tecth as it was
“formerly practiced in Japan. The brush with which it
was applied was a willow stick one end of which was
fmyr:d by incisions with a knife,

™ Barker, “Ching,™ 2

B Ching Review,”
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¢ where, of digging wells to get o supply of-water
where all other means to procure it fail. E‘sccms,-
however, 1o judge from-the few awells 10 e’ seen that
- the Chingse resort to this praccdure wirh/reluctance.
In cities with no other watér supply, ma
- be seen distributed all aver the town,
case they are always public wells. Ir .12/1'10[ customary
. s
to have wells attached 1o private’ dwellings. Each
5Eparatc housghold usually’ h.n sorge means of stor-
_ing rain \\ate.r, nop sufficient, hm{evr,r to, be inde-
ptndcnt of a public well, Not miich space is wasted
for plaring public wells. A sqpare place with sides
not larger than the width offthe streets opens up .~
- directly from an alley and has in the center the welll
A stone curb about a foot high encloses the round
vwell and usually deep grogves argueut into the curb
by the ropes qlldmg over it as the%ucl\et of warer is
pulled up. The conlies coming for water bring their
own buskers and rope with them _
“The unBnished well shown in F'E'g,' 52 is undér
. constructing. It wag being dug in a mission corq;‘-
~pound in ChangshaKiangsl. Chinese well diggers
were engaged to do'the work. A circular hole is dug

v wells can /
nd in such a/’
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- ) File. 172. WenL Dianer's Wisnrdss
- \ N
i WATER SUPPLY - in the ground and the sidewalls protecied From cav-
“ing inby bambeo wickerwork. For well-diggin a
o+ The necessity exists, of: caurse in Chma as else- 5 Y SEINE 4

shortflmnd]ec[ hoe is used. As the work pro

sses, @
rudg derrick is erected over the hole,

toreceive a

wifidlass for hojsting up the excavated ﬁ'fatgpu""l Twa @ -
Ezéodcn frames, X-shaped, are p;[ﬁ(mgtl Ant Phﬁ/ :

Jground and over thesg frames

r(l.and,zxﬂﬁ'rfd‘g/bzm .
beam

}'}:/a;h end of the

are maraises, in which +8st frmly narurally, shaped

which serves as windlass,

‘rning cranks, cuge frt]m'the vwisted branghes of

Lrees. 1hc part of The bear: “betweep, the suppocting -
frames is dl};rdéd inta two-spaces by’ ‘three mdngular

bamboa _frames. The picture doés not show it, butin .|

actuphuse one length of rope is coiléd around the
beant within ove of the marked spaces, while arfother
rope fastened to the beam within the other marked-
off spacé estends down ta the bottom of the well. At
each rope-cud a buckeL is Fustentd, che one at che end
of the coiled mpc heing ab{)\'c ground near the
derrick, and the other tied _;o the uncoiled rope at the
bottorn of the well, Aftesd the latrer has been f_]_lled
with éxcavared carth the workmen wen the windlass.
The coiled rope unwinds, lowering the empty-bucker
into the well and at the same tme the rope attached
\lo the filledd bucker in the we]l is coiled around the

:.w\\uu. .
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béam of the windlass and thus the fudl bucket brought ~seen a Chinese ‘sledgc hammer, This d15c01d hamméﬁr-
<up to the surface. This bucket-is/now emptied add  bead is of cagt iron, rather a heavy lump, and the
thc bucLEt in the well ﬁﬂed Thel,matmn of th:: wmd— handle . ;ee.ms dmpmportmnately’thm and flexible. *In
: ' wieldifig this Chinese sledge-hammier either of the flat
* E,a es of the head are made to: strike the object. ‘To
- "have the handle flexible adds. to the force of the im-.
vaét, and when such a " hammer is swung the head
seerns to-leap down upon the article to he struck, The
e _Sloux tribe of North American Indians had,ra war
club, &ilted mgqmeggan;—‘.gludu/ had sur:h. qjﬂextblr
. bhandle, and its effects must have been puwerfu] if ever
its sphiriget of “cassestete” was justified.”If. we inspect
stane club-héads, hammers and axes as the}' are found’

g

. - o _ g W in various parts of the world, among the implements
k Fe. ?’iu DHEFERENTIAL Pm_Ltﬂ E _' . of peoples from the stbne-dge, weé us.uaily find that
“‘\ /m‘ "CHINESE w’f‘:“ A% oo mw.ibe.botes for handle insériion are rinuch smaller than

A e < W€ would make them for présent day use, and these

lass is then Teversed whmh takcs the emptied bucket. dispropottionaté holes warrant the conjecture that the,
© down andﬁr1ngs up the filled oné. The two different  principie of using - flexible ha}fdles #as r;om/md_
. ropes coil fn oppm]tc directions around the’ beam and knowledge in prehistoric times. / _

for this reason one winds around the beam while the - After a Chinese well has been dug y des1red
- other uﬁwmds from it. : - . “depth it is usuall}r hncd wnh hewu %' __e',_bﬁi_}it from’
B /Il] Hld texibooks on physics, some- . e A
tyfn% as examplc of differential metion, . - / o . o
r&{crencc is made to a so<alled “Chi- : _

Windlass,” whose beam has two

) parts of ‘different dlam r, see sketch
An Fig. 173, A rope ds upon the one
J part as’it unwi from the -pther. In,

this oonmvgzat’é the- ‘wifve principle is

involved ;g5 i the differental pui(lpy/
_sm&h’\hffﬁch heavy weights can b lifted
“1;}1 Eomparative ¢ase. I have'no evi 3
- dence that such a conurivdnee is use
' by the Chinese. Thé fffé:t: of the twb—
windlasses, the efic we are dealifig
" with, and theBther so-called “ChiJﬁCS
Windlass" dre quite dissimilar, and ys3

that another rope is wound upon an-
.- other part of tlie same bearn. g
. The well-digger's’ ‘buckets ate en-
c]o.v,cd by a loose vertical loop of -
- bamboo strips which pass through the
" . holes of. the handles  and under the
bottom of the bucket, as can'be seen in
Fig. r7z. This produces a convenient .
... point -of attachment for fastening the
. rope. Under the hoist upen a Btard-—. . i _ - = _
" passing over the'side of the welf canbe " o - Feiyg WeSweme. 0 -

Foon nn_m__d_-m... _T19-
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pictuee is ua‘hovr:d as the mason progresscs. Shoctly
bcforg,ffcachmg the top the didmeter of the well is

gpﬂﬁuailv reduced in dnmct/ and ﬁn;ﬂly a curb set

“on top. :
The ongm of wells is z(c i
their legendary ruler Huarg Ti, who is sald to have
reigned one hundrg ygars. From - 26g7710" 2597 B0

' : Jnothcr way of saying tl:ml:

’

I

He- yast - r&smtlc centinent,'’ . -/

<" The well siveep shown In Fig. 174 was photD-
gr{[%l:ed in Nanchang, Kiangsi, It is well known in
Kiangsi province. Tuan-mu Tz'n, a sage of the 6ih
cemury B.C. attests o th}r’mtﬁqmty of rhc well gweep,

PR i

up. and - the bamboo/lﬁnng, see/n in 1he.

ed hv the Chinese w0

S ;
g 111 Chmd ever sinee the hundrtd-.‘ A while reading proof I received Herrl

T =

[
ﬂ'IC dcscnb:;s i? ds bcmu made o’f wood
{the afeer part heavy s.nd the fore part
£ light and i o T ralst water l1kt a pusp.

Tween Two, upnght posts ; set frmly in
the ground and propped by’ slanﬂng
}peams the large balance bcam is pivoted. a

the ope and thé fll ed bucker at’ 1t5 end
'l he rope from beam 10 bLLcht mtaau
23 feer. -The wholc cons[rua.non
" wood., :
If the rope brcaks .mc] the
drops into the.sweltl, the Chinese, ptas&m
dogs thc samc ls‘hmg as the Per sylvagia
- farmer did 4n a, like Pl'EdlC?lITlEl‘Lt /He
gess” his gmpp]mg haok, or/ grapne‘i dn
- «¢kample .gf which is shawd in Fyg 178,
-+ and letgdt dow'the well with 2 mpe and
bc:for, long. g ﬁﬂ;hQLr_\l ot the drowﬁ‘&ﬂ
o but}kﬂl, by. swinging ﬂﬁﬁ%{r@tﬁrht Tron .
grapphng hook aboy thiv water util
-'dne of its hoolks or; b'lrbs ‘Engage some -
part of +he€ bucket or pail. *
here are three barbs on the :.hahfﬁf
l:he grapnel and od the other enda rmg
—for fastening the rope. The whole lcngth
of the wol 15 10 inches, 1° got this im,
“plement from the wares of, a junk dealer
" in Nanchang, Kiangsi. The articles wcrc_,
spread ot on the ground, in the Tamous

S ' second-hand alley, called Ka Ch'iao, High

e

nearby, which is Jfamouvs for its worn
pillars, against which the women rub their be'lhes w©
- insure malc oftspring. ¥—~=~—:=«¢H___ e
+ For ll'l'ig’dtl()l'l PLIFP()‘SCS’“\,VJIZEI wheels similar to the
whcc!s described in F’igs‘_. ra
.used. Fig. 175. ahows ati undershot wheel from Yu-
anchow, Knggm sed for rysing Wwater. Thls*kmd
of wheel | is” rudc’ly puit together. Around it

Tt:etnc,-:-,,u' scncs Df bamboo tubes-close

) L Loa
Glesyper Creel's bogk

entitted “The PBirth of China™ just ublished (by Reynal &
Hitchcock, New York, 1037), which r€vclunanizes our conceptitng
abour early China. Mr. Creel with wnusoal entieal abiling

Csurveyed the whole frmount of ‘Gpadable marerial, coinprising, the
finds of the most cecent archaological excuvations, the Shang
oracle boenes, the Chow bronze 1awrintions, and odtrelated the new
knowlelge with a restuedy of the Chinese <lassics. The outcome of
all this, which shows the author to be an accomplished sinobogist
as well as palengrapher, is this fasainating bobk whicl apens un-
mapected vistas inta s held which we hEIte\cd ohseured furever by
the dusl of ages,

Orie-end-s weighted_with i heavy stone .'
-~ which about, B}Q{\mcts the other end - with /.

. 7
ucket/

.‘./

Bridge, named after 2 very low bridge ©

to 132 dre somctlmcs K

t one end

]




Care fasiened obliquely o the framework. with bamboa
- withes. The tubes are submerged- and flled " with
water and by the turning of the wheel are placed in
such 2 po{mtrun when on top that the water pours out
from them into a wooden trough, whence*the water
- 1§ conducted through bamboo fubes into nearby felds

30 feer in dmmttcr :md are’ turned cm thr, prmci

. '1]0r1‘;_? the c1rcumftrcnc&-:$
. T

W Lhe wheel. The sam
" srnaller unds,rshot.- .ce],._whlch fur,mshcs t'nc pmvu
per mill in the the atched shed ud](nmnq

for a mp—h(
L Thcre s 2 SIUICC ‘pare 1|‘1"Wﬁfqﬁf el wheel T By
" closing or opening the sluice-gate Lhc whr:r: can ' Be”
Sibppui or. set in motion. t :
‘Diflering in construction and purpnse “from the
_waterern .1151110 whccl descnbr:d undr:r Fig. rﬁ,s, th:s

‘_(Lnnc]mu }\;.mgs: Is shown in acnqn as kt \\fori\s
“the nnchmer\ of a-mill.
’Thc q“uestum mav bc asked :h::re whether the

Fio, 170, Uvosnsnor WaTer-Witeel tui Trndise a Mir,

for Irrll,.auon Thesc drrigation wheels-are fram 20 t(_r

from the wcst. B. Lachr in ]ns “Chinese Pouery of
the Han Dynasey” (Leydgn. 1gag) says that the water
mill was introduced intr Eprope 1n the Brst centufy
AD., and dmL in Chinese writings ir is first mentioned
prccmly ar the same time, which' ledds him 1o

*

Fié, (," Homrizovtal Warsr-WHEEL
sc 4 ML,




Fic. 178. GrappLisc Hook, -

l]mt i both.” plagds its litoduction Wi
- _cl(‘“fn cd from the Romgm He fusther tells us that the
“Rrst waeer m.il was erected in Japan as late as 610
&0 by a I\hrmn, and in Tibet in 635 1.
¢ Qver and- undershot wheels weére known to Philon
“of Byzantium and described by him . :

&L P}Tflﬁﬂ

30 Bu, i

bis work on pneumatics and hydmuhu btmbu relates:

in-his Grogruphica thar Mithradaes V1. erected ca.
S8 g,
wheel,
wheels seems, to point ta the Fast and - fiere is s
Tauch reason’ o suppose that the Romans: dtrweq]_l
their knowledge of them from. Asia.

The Chinese know the horzental® water- thL]
attach a tracing” showing one from a Chinese hc:ok
on ;lgriar]turc published in 1742 a5 T never saw any

Central China and jc “seems that they weie
commaon. only . Northern Unm Du Haldc in his
"Description of China, ere” {Londoh, 1738), says
that "W;(Lr:r mills are comman on most of their Rivers
and ard made use of 10 ;,rmdmw the Bark of Treés

. to-make Pastils withal. The wheel of these Mills is
pluced horizontally .and has double Pellows “aboi a

- Foot or a Foot.and u half from cich orhers, these
Fellowes ure, united by licde Boards placed abliquely

iy such a manner, that in the upper Part ihcv Teave

ah Opening sufficiently large, and on the Sasiver Part

—very -narrews-the Water, that falls ke o Sheer teo
“Foot .1bm

: around pretty swibtly,” s .
Another writer, Alexander ‘w"."’"ll';mmui"u whose

i obscnu;tmm were confined to North Chipa ' gives the
moere prabable account ol the per]Lnu: of the hori-
zontal warer-wheel, Du Fulde makes it appear that i
was the only kind
acute wbserver, wh

in xogue while W'l]l-q l]THE_J]l, an

1 g I
AL Wikhaean, Y

%

' v

WA sa Minor a grain mill driven h\' A water-
Thus the carliese information .1hmn water-’

these lirtle Boards, makes the W hccl turn.

village oviF Jargd parts 8 NoFhén
the horizontal water: \vhu:l inan out-of- l]'u_ way moun-
rain district and describies the: novel sight as follows:

“In the pass of Ku-kwuan, between- Chilli and
Shanst along ‘the river” Ching=shing arc muny mil
dams and most UE.- eie cornamills ure worked by water-
\\hcels mr)vmg m a })l'lmt a sort of tuchine w her:l an
fatt, This form of wheel is admirably adapted 10
these mountain streams. A wwooden spout is fixed so
as to direct the stream upon the flanges ar a shg,ht_
ng]c. The shaft turos the 1(!:\\’1‘:[’ of two I.Lrgt SLOTES mn
‘the building; cofitrary th aur. custom .| Mr, Williagp-
soil was a- Scotchman], Thc upper stone is fixed,
being tied roughly with fstrong topés o the wall.
I aife corner of the mill wis 2 winnower [more
']1Lelv an '1rran<vcmemt for bolting | our] consisting
of o long sieve, suspended by cr]rds from the teiling
ay, and worked by o spindle; the
moving power. béing obained. from a smaller wheel
awirh i_;ertil:.n} axis, like the .]_:&g{-: one,”

. .

:\_L,_ © ABOOT CATTILE

1: has Uf{cn beer suid thm r'-t “hinese [d!\l‘.’ better
care of thlL‘ ctttlc than, of thcmsdxc«; If a draft
~adimal s uséd for-turning cthe Arrig: atfon wheel, the
“Chinese l‘)Lll].(_ . shed to protect the béast from the
1ays of the sun bue i man-power is used td worn the
aviled, ot shelter of any -sorC is .dgemed mecessary-
Further 1llu~.tmtmns of such ptLFchntml treatment
rc-the 1:1(%1\1({&11 cautle shcdi fnund in many places ’
Kiangsi 1o, ‘house the Zehu or water-bufald. They .
circular $tructmc5 built of adobetbricks upon 2
b clation o.t rubble orovaterivopn” st(mu. The di-
ameter 35 about 10 feet, the thickness of ‘Lh& “wall
24 inches, and the height¢ feer. An entrance s left

over a v\-ocu_lcn 43

13

about three feet widg.
“the open top of the dreular structrd, and.upen these

'
+ LI
‘. . ,

Chiga, c1mc :Lcrms .

Wooden bearts are laid over.




~is stored the farm's sepply of threshed whédt and rieé
* straw. Inside the flvor is made combortable by a
cpre'!dmz of dry leaves. Fw 179 shaws some of these
sheds on a Chincse farm near Sha Fog Kaangsi. In+.
frant of gne sands o waterbuula sunming himself.

The overbiznging straw; paetly caten awhy, indicares
that straw. is part of-the diet of -these animals A

v
‘magnificent camphor iree shades the farm. In ot
__'p]"lc:s where there is 06 such com'cmgﬂt ~place “for’
= storing stcaw e is_pikid afound a tree and stacked
“ . high up, The cartle eat away the straw from the
battom and then ane has. she pecaliar spectacle of
ecs. eneireled wyith “straw rings abuut 4 or,5 feer
b ‘the gesind,. and wonders haw 2bn carth the
.,;pcople ever got the sieaw up, there ben piling it
‘radially around the teee, it is, no doubt, fastened 1o
the tree from layer to layer in ghe Sy ot anather.
“Fig. fo shaws ane of the t,\vo sealls for webius ‘or 7
w_:{t;r—bu_ﬁa]r)s construceed in 4 leanto shed, Duile
against the dwelling, and communicating” with' the
lartér-on]y by a licld window, nor shown, on the
efi of Fig. 1%0. This window protected by verjcal
iron bars leads 1o the sleepiog rvom of the farmer.
. Qurside the stall, shown in the foreground of the
- pictire, stands a wooden pail for watering the animal.
.The pile on the left side of the pail contains raros, a
Chinse potato, which are phastered over \\lth mud,
Ao be kept until- spnrnz far plancng.’

ouc. It does ner seem pla
_forcst.

- 1o receive o bambeo pin which predens it from being

Fic. 150, CaTTLE SHEDS. “Crvershadiwed by 3 magnihcenc camphor wee. |

four uprighes held in.place h honztmml bemls ]r:
A prig I Y

frone there ace ﬁ»c slats resting. i Foles of the hor}/

zontal beams One of the slats can be removed by ,‘_'/
]'lf[l]'lg ]E L'IP "Il'ld.tl_'l'l.lh d]ﬁfﬂgdg]l‘lg E}H: ]U\\LT Chn Iblf/

done the slat caft” be drwwn aut of the hol;/iﬁ’,thr.
upp&r horizonta] beam. ‘The c:p::nmv fsxf'ﬁen just ”
Targe enough for the Uraught anirialed pass io and .
ihle that”'the aninmd ctio-
“fined i the stalk could Taise lhr: slat o get out, To
awever, an such anémpt, the moveable slat
. hrea-hole dicectly under e upper horizental beam

raised. The weo walls of the lean-1o enclog tg-che sall
were notl deemed strang enough to be frecly expsed.”
w the draught arfimal, They have therefore been
protected with theee slits each. passing From torner.
past cc,.corne;post,'OthEr slats laid aver the top of the
stall are covered with bamboo matting to form a sur-
face upan which ter store all kinds of implements and
surw. As a Eedding, steawt is. spread wpon the bare
greund which forms the fluar of the stall. The phioto-,
graph was faken ar $in Tseong, Chekiang Province,

In China catdde Are secured and led by a rope at-
tached to a wooden or metal bolt, which pierces the
curtll'zgmous wall hecween the nastrils. By cictle we
mtan the zeby, the yak- and- the warer-buffals.
Usu_al_]) the holc is “miade uf_.wnpcl or lmmbeo, at one




ing earrings in, tmv"'
haleés 'in the lobe of ‘the
ear” calls” for "a similar
: opcr:szbﬁ;’ ~The older
European way wad 1o
make the }1erforati911-{'
with a red hot needle to
~prevent.the halé from
'.'fhc:.!.hn‘.Lr up again. Bur |
I‘ILI'(. alm the Chmtse'

.'.I. _s!lk-")"ﬂarn and l_c;iving
4 ‘picce of the latter in
‘the hole for ah(:u
.__\\’CE]\S‘__.. W s _
TR thread s pulled..
back xnd forth daily ™
prevent. ghe “hol es from .
heiling up. agaiit, The

.1rrm& }?()lts---ml[ “He-T _'_
g butned through _
. gradually closeup _ﬂgam. .
if not used for long

LA

periods, To prevent this
poor girls who have no

Fai vha, Zese 51-_.,.;;,5. carcings push driced

it has 2 bead and ar |
~Zthe other is somewhn
:'bulbous ‘30 that- the ar-
_  tached rope -can not slip -
LT off, The holg in ‘the post
*is made whan the animal

is quite young by forcing a
.pointed brass pin throug

the fartilage and, leaving:
. . the pin ‘there until -the
sl walls - of. the ho’[ﬁ’ “have
i healed. The mopre espedi-
n. . ent way atburning the

. Itole seefns‘to be unknown.
REED ' onfy -the tech 1cal
. sum}arlty of rmaking a
~ hole throuigh- living tissue’
which- brings'to mmd that
the bcau,uful way women i
J ‘have all over-ihe world o
PR ador{themselv'cs By wear:

F1g. 1.

§{JSE Houv rok-Car




. Jprr:cu:rus pl“:.lrl';

- the almost smuo(h end of the bolr'shaft IlEdl‘

'I.;_L.:,' course o sufficient check for keepimg the

t}xem tife means to rtp ace thc indecorous

makq‘:hlf.t with rmg_d drops of"jade or . '

- Id Flg‘- i&g,(—tgl,} 1§ shown a quboo'
: 1cih Ffound on :Fﬁ.eld in Chang-.
mcelv wrotightron one
purchased_at the same place- “Germ‘mv
it was customary forngerly to lead bulls by )
a rinig’ throuch the nose, bug for some-years
ot s —been prohibited, being con-
-_s__iv/:]ﬁej‘&d a cruel procedure. - Tamed: bears
"ého_wn at country fairs were also led abouit
by a ropt attached to 2 ring” through the -
nds{/e,/.fé I fecolléct from my childhood dags.
femember onice seeing @ ricksha coolie in
-Sh'\_nghal__ whe had a small “gold ring
ithrough his nose, and was’told that the man -
éamé 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
ih the nose of the caftle. The repe is tied. tu

“its end. The Aat part of the ‘other end:1s.of

,bolt in placc from that sndé'. The othér bolt. b
“low is of ‘wrought iron.- To pur it on, ope’ “of the
crled points-of the crosi-pin at the lefr.end has td-
bent strdight and wirhidrawn. TI"I,E' bolt sh:lft T

pisshed through the hole of the animal's 0o, the pin

/” replaced, bent into. a curvé “and the, 1/pe attached to

“the curves of thrs'pm Cattle s;:curtd in this manner

e
seldora get. unru]v, for the-more thcy pull the more :

s

- it hurts.

In mmt maufitainous dLSlriC[S of Km(gst 1nd
Cheklang, bamboo cow-bells are_ws of which P:;,
182 shows a fair example. Th 'atdmi section of the
sten of & hamboo, aboul-{ Inchés in diameter and-
6 inches long forms the sounding, box. A, part of the
“side will has becn removed 10 insert ‘the Wooden
clappers apd”allow” them sufficient play. The “bell,
aitboug_ 2 crudc affair, scne(thgj‘mrposc quite welly-
“Wwhile ir’is net melodions, it makes enough noise [
aid iw g ﬁndmg of strayf:d cartle - o :
" The . specimen. -shéwn was procurcd near’ B.Jl;u,
Chek:ang While QOrlng about “the’ artlcle froim
peasants belongmg Lo angabongmal mountain tribe,

e .

it e re*ll]y wanted -one of their. cow-bclls, it be-
came at once in their eyes an article of value, and.t’
ook a2 lor of persuasion and 1 comparatively-large
outlay of coppers 1o securc ane Oif}hfl[ woodcn

.

CUFIOSIUES

: ~‘r1mps

TA cmqabmﬁ‘ﬂsed as a trap-is p‘rﬁb’lbly ot found

“anywhere else in the world except in China. The bow

is constructed of .bamboo with ‘a string 6f hémpen
rope.”A little forked prop of wood, shaped like the
letter Y, sesves to lidld-ahe-bow . stfing -when in’
tengion. It is ued to the buu end of thef rogsbow witli
a cord atnched o the wwo forks of the wooden prop,
leaving however the extreme fork-ends_ frtc,_quber
the bowstrmg has been “siréiched, dhie prop is’ set
verumﬂy against- -the Bow- staek 50 “that s two forks
stragdle: the channetied smcl\ just under the-bbw-
“string and ‘hold the later taue. Angther ropé attached

10 the single shafi-of the prop (thc botiom end of the

“letter Y) runs ro three pegs seen on the suie s:ock of




126 = .
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CH‘INA AT WORK s ' —

¢

~.the bow Fig, 183 and is hcld there with a. togg]c
As soon as this toggle is pulled off the pegs, “the fork
is laosened and releases its hald.on_the bowstnng
. The stock of the bow has two square holes' in" its

under side. Two square-headed posts aré driven into.

. me ground with their ends left extending ahaut fwo
s.above the surface. They-fit into thése squiare
r_hc bow-stoek aid to fasten- the- bow securely
¥ 13 stécle s laid hDrLzontl[ly‘Wcr the =
wooden posts .md Jushcﬂ down upon them. The bow

T

is  placed in-such a position” that it -points. at, sight
: angles to the, path which Jsﬁkﬁown to be fref;uented
"o the ioj togglc, and lcads Erom it to the trail where it {s
.-attached to some 5u1tablc bait. When the erﬂ:p/' 15 thus
-§66 a~wooden bolt, with ad tron pom‘(ls laid in the
- graoved ch,m‘*rnel@n tOp of“the crossbow. The action
' be 1m:rgrm:d as"therge 15 never anybody present
oo _tnf.'Ss it. The ammai sszsﬂkLﬁ)%ut “pulls ‘arr,.
_release toggle on the pegs, which tyrn. rélEases

Y

The consteuction of the cross_bow s mmg!;:,and

:H‘ccf ve, Tht six-lelived - spring, made “of bambeo .

' pieces, is 1113erted intod slor- in-the bamboo stagk. The”

length of the” Stock: "5 bamboo tibe, is 22 inches and-

~its"dlameter 2% inches. The ]cngth of the spring or
‘bow proper, is 4 feet. The crosshow here shown, wal,
sct"tjp oh 2 board for ease in photographmo “This .
tPElp is used in [hc Tcn Tai range in Cheklzmg, and..
t=ht g'ﬂ'lotogmp‘h was taken ar Se Aw. i
- AS chlldrm (111 Muplch Germqny ‘we. had
~ .

a l] gl_d;;.;_.., o

Fic. 183, Egoss'sow TJ\.-\P. N

,__—c-e.q_._

chdtsh crossbow whmh had a sumlar sprlng, .fnadc \
up of sttel leaves, but- whcthcr thc Chmcsa ever uscd

tﬁc FL'md“arrd'ﬁhbo{}nng_cou]d l'lOt_lE_ﬂE‘l Old Chidese
storiés are full of accounts. of warfareswith woodén .~
bow and.arraws, and the popular conceilqtmu is that
they wer€ ordmary ‘baws ‘with strings and\ -nok. Cross-
“bows witha centgal stock. Botanical books mentighl
n'arjou:,~ trces whosc wood 15»11‘5" fﬁl fnr ‘bows-or
arTows. . o

the forked " prop. l'lO]di-Dﬂ:lC—t Ihc--bawstnﬁ“"ﬁhc_\ Anotber mterestlng obscrvatlon is that in tl'us
bolt is shior, and<if fuck wills i it the prey will be l\llle_L Mbow the Chinése have a fully develapcd sprlng

~The arr'mgement -of fastening the- toggle so that it

will-easily glip from the pcgs’whcn the. animal pulls
" at-the bait, must be l/cﬁrto conjecture. Try a3 I would
"I cguld nof gct;’m? ‘detailed information’ on this point.

Bven the il.s were hidden from me. L
~ .
- . . . A .
. S T .

suitable fﬁi‘x:sgﬂgons and carts, but accounts-of ..
travclls‘rs in the iftesior, arefever full of complamts

_of thie joltings you zet when using the sprmg less

conveyances on pour Chinese roads. .
I found in the ° Hang Kong Te]cgmph an mtr:r-

L - T N ¥
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_estitlg accourit-in which it"is stated that"these traps- “pull, th

are. in mnstant us-:: ln F‘Lﬂ\ltn prawnce ]L'lSt Sﬂurh Gf

th(‘. d1s:rrct where 1 fm_md it. I quete in full, *

5. Thfsw

~and heavy (comp1red w;fh,:cur(ﬁ/ary cr-qssbows), and.

are fagrened tg,&gﬁ{eﬁ!orl\ TEABT path or road fre-’

: ._qu_ente ,Lrg/rs of other hrﬂc animake: Ihcy are def-

by Fwos men_padiite so arr‘lnged that tIle‘movmg of
id strgiched across tha road disengages the string
d sends the-arrotv on its way. The forcg is so gréat

hat the shaft frequentlv comcs out Of the Uther side

dard beihg 100- ca‘ttlcs abaut N335 pounds
érrrine sthe -pall, the bow, properly steung, 48
nspended from the: -middle and’ weights hung to the’

extra hrge - rmddle of the suffig, undl the. latter is nearly an

QTIOW's length from the .bow Famous hojmen use
bows with heavier jpulls, ‘ranging from. T50 t 200

po‘uﬁds —and- enc—dlsungmshed Chifese RobiesHogd-—

is said to have drawn a,.200 tatty bow (gkout 270
* pounds}. “The bows vary greatly in smiaterialy denstruc-
tion; deceratton ‘ind finigh. They are made-of one’or
sevcmf picces of wood and®are fréquently A%ﬁld or

L]

. e _' o . e Rl 18y

- of the tlge:, deer or buﬁalo. To ensure success, thc
.. arrow is usual[y clouble barbed-and envenorned.- -On
the. mainland opposite the isand of Amoy (Fukien
province) these tiger-bows are in constagt se, and’
;mnm]ly kill at-least ﬁfty of these. huge cats,”
which - deils with Chinese
Weapons mforms us that the crossbow was used- in.
ancient times by the Chinese as a wn:‘:l/pon and gives
- interesting- dataon bows-in -general.- “In archery the

__thcse have long been _i;:)gp_e;_tg)_,___espec_mlly tho_se of -
Manchuria dnd Szechwan. Their bows zte-of three
the long bow, which is over 5 feet long, the..

_t}LP_'E .
~“short bow, which is abuut ¢ feet i Tength, gd the

cross-bow. The strings are made of gut, of sk, or of 7

a very strong home-made twine wrapped-with fine
sillfin the mlddie Bosws are gradtd accordmg to their

o "Hong Kong Telcgraph
ner, Socmlag'\ sof the Chinesc,” ,London. 1914,

Bow Tnar,

f\ugust/ly, 1891 quutf:d hy Wer- .

=

engrossed until -they are’a trpe work of a.r_'[.-

‘narily the Chinese bow is of the strength of _:_E;;'r';ty to

cighty;.catties (ca. 50 to 100 pounds); the 's't‘rlrig of

. sillk, the arrows well-made, feathered and wn;h ern
_ar steel barbed points. -

In the stone reliefs of the famous burnl chamber

of the. Wu family in Shintung (dating of 147, AD '
‘but now dispersed) an archer is shown with 2 cross
“bow, details of which are not recognizable. Cross"

bow locks of bronze which Ared into the wooden
_sb,aft have Erequcntly been excavated in various parts
of China and. are usually assigned to the Han dynasty

{206 Be. to 220 aD.), There are also references o
. -crossbows in early Chinese histories. According to the
. Chow Li, annals of the Chow dynasty, the-crosshow
was known-alcéady in the 12th century B.g; and the -

Historical’ Retcords of Ssn-ma-Chien relate that Gen’IE
eral Sun W in: thc 6,th century BE., used a (‘i;wsnon

v

>

]
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~of cmssbow archcrs in, his army. These recgrds in-.
» dieate af least that the crossbow ° vias known to the
:'Chmese_ beforc thc Cf\rlsnan era and may hzwe br:cn

1 Its de"rdi}r
mov::d Pupe hlnocencc II in Mgg to farbid *

'tl'ng prmmplc ln the bow tra.p, Flg 184, as

ngs. i§ het 9% common ‘in Chma, as 'with us, Dis-
.n‘dmﬂr tﬁc mofiern age of progress which Ras
5].1ved us to the use of any conceivable mcﬁmmcal
prmcrp]c and going back to that healthier age which
was tramformed by" machines: about 1820, we find
5prmgs in. many articles of every- day use} as upon
Wagons and carriages, mattresses and upho]stered
'furmturc door-bells, clocks and watcﬁeq Jupon: gitn=-"
ks, | Er’ips shc.J\rs, .mtdcs in zhe. wi’up, etc. The

Zin pﬁlna The principle.fs well known, as cxemphﬁc_d
" m’the fraps;but seldom applied. Chinese springsare

mosrly wooden,, and &f, bamhan because its elasticity -

is most suifzble. Metal springs [ saw. in tweezers and
pacﬂocks Other examples of the ‘use-of 2" spring e
the cottop-bow, its suspefision.- fromy-an-listic rod,
the, brick- maLcrs bow far slicing clay, various traps,
- and of .old &% the, most. important “weapan of . the

1 the crosshow trap is the spring. The use of* province.

jaws. The right end of this pin-or release; rests against
the narrow edge of the moveable jaw of the trap; the
‘other end s Just barcly ptshed under the narrow

" Bambioo strip -running up tge side of the siatiopary, -

an If a feeding animal touches the narrow bamboo . ...
&

trip between the jdws, the pin is released and the- trap
is sprung upan the legs 'or body of the animal, The
whiole length o'f‘l:hg trap s 20+inches and widest width
9 inches. Tl‘lls trap 1 found at Sha Mo, Kiangsi
 used by ‘pedsants most frcqucnt]y to

catch rars.

. MBFHODS 'OF FISHING S

e

The mdhng of fish- hooks by. hand “u pnrmtwe'

fashion still holds its own i China. Fig! 185 shows
I fair assorupént produced by a neédle-maker in Teh
An. Thiese hooks are. made offoreignwwire, sharpened |

* at one end, bt:nt inte shape, and “the barb is made by
Western uf4e of the spring is® evé"ywhe:rcr apparent an- mctsmn w1th a chisel, The ends are usually flat-

through its common applicaticns. Fhis is not the case twcd to" prevesit”an attached kemp string, from gh!F““’

‘ping - -off., Some have a loop for attac]‘nng the string. -

. The strings aftached to some_of the hooks shown in-
Fig. 185 are"held firmly o] Lhe hooL shan.k by a stnp
of ‘pewter. On the Po shan - River in, Shantung a mis’

- sionary observed fishermen using flies for b'ut on hne -

, hooks in. 1869"‘3
-Antiquity.. g£ ‘barbed fish- hooks is undoubted
The exmv&uons of “Gezer in® Pa]estmc uncarthcd a

soldier, the bow and’ crossbqw The torsion sprmgrsp]e“dld spcumep of d'bronze fish- hook with a barh, _

" zs also known, and uscd in the frame saw 5trctched
Wl“rh,,[opt and toggle. e :

. ‘The bow -trap, Fig. 184, is set ready. for action, It

-is ot stood “up vertically as_ hcrc photographed, but *

haid down horlzorrhlly upon the ground, and the .

‘stick attached”to " the string here shown under thé

“trap, driven into the ground to preventsthe trap from -

being carried. away by the trapped animal. Bait, a féw

grains of rice, is laid in the ‘trapezoidal space at the -

lowgr,
upflght Wooden arms which act - as-jaws_ And-tlose
whén the trab is sprung. “The’

amboo strip, 9 ol “itiches long, % 1nch wide and’ %
inch thick, ‘slides in a-slot -of the main’ shaft of the
tl‘ap, here shown at the bottom, One end of the bam:
“.boo bow or spring is inserted in a notch on.the I§wer

-night side of this jaw and presses against‘it. The jaw -

is-held .open by a short . cord’ attacht.’.d to -the jad
botmm kept taut by the leveragc of a stick set against
d peg‘in ‘the main shaft of the trap. At its-upper end
‘tl-us stick has a string, atrached 1o it which is fastened

0 P sm&l] pia 1% mches long set bctwccn the open""

ft-hand corner of the trap, betwéen. the. e

Q_l’lght hand jaw, a flat .

dating from at least rooo'nc. Chiinese records of pre-

ristian times spc'lL of the use of golden hocks with
sillken cords, fop ing lines. Also floats tied to the
Submerged line were used in carly times made of the
pith"of an aqu'mc reed. On seeing the float sink the
ﬁshcrmqn “knew that there was a fish on the hook!

‘The barbed fish- hook presents an interesting -ques-
tion’ as £o which _came first, the barb on arrows and
' “batb on fish-hooks, and which in-
'Hucnced this adoptmn of the barb for the other. -

A -gery primitive and. yet efhcient_substitute. for a’-
fish-hook is used. by~ the Chingse arpund the PEyang
Lake in Kiangsi provirce. It is a sljver of amboo,
about an inch-lopg, very elistic, the ends Dent. to-
gether @ hold between thefn g grain of rice, and a
circular section of a reed pushed over the Berit-
_mgethcr ends to hold them in that, -positiod. A ‘string -

is tied to the middle of the bambao ‘sliver’ which in its

bent-position assumes an oval shape. The manner of

-

working: can be imagined The bent-over bamboo

s]lvcr wrth thc rice’ as bait dang]cs in the,water, a

AT Wﬂhamson, ]aurncg,s in North Chma‘ ' London,.)ﬁ;.ro

-
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severed and the bamboo. sliver straightens out in the

=

~ the erds are. suitably anchored. At inrervals of abpt
+“a foot the clastic bamboo hooks are tied- on angd-#Afrer *.

usua] ¥ mnSIderable

Even st the-rf

mg ‘triethods 1 rowst call atteation fo a remarkible

" and the fish jump into it of their own accord, ouf of
a. rhere, fscination. The boat Wl‘llC]Il is long a arrow
les cxtcndmg from the gunwali: a 7Et:rarl:l which
reachés obliquely down. into the water. The board,

_yet the unbelievable - happens. The ‘fish are tured” by
the- moonhght reflected rgm the board and* when
approaching it get' confused, “jump to .avoid. the

o 'i:labstac]_é and land right in the ‘boat, I"'wﬁ_t-s not out with-

greedy ﬁsh snaps~ fac it " The- ilendec reed rmg is the ﬁshermen in- thc moo‘nl;ght but. I have often seen

_or rather. subsﬁmdwﬂmﬁdizchéd.toa Fne, which. is -
stretched out horizoarally Tmdes-thewater. Thie lines

_are of enormous’ length,. up oo, thmisand fect, ang .

"~ the liné has been in the water all- mght the g tch 15
: " 1deas

Bt being suspected of 1ntr0duc1ng :

a, “fish-story” into thrs sober account of Chinese fish-

“method. where the ﬁshcnnan’ﬁts calmly in-~his boat -

to be sure,” vs to be. palmcd white and the moon
‘must shine on-it. How romantic.this all sounds, and:

Fm_. YH‘E C}(I.NESE-- FJm-Hmus,

the beats in the Poyang Lake with the1r long s1dc— :

fish’s mouth, lodges in it or in the throat and. the fish * extending boards. : .
—__is caught. Usually quite a-number of such fish-hooks: . We are apt to think that anything mdte or TJess

mechanitally ‘complicated is the product of _[he—.-__'
Western world, and i we look at-our fishing recl, ..
micely finished and pickel-plated, we would scarcely )
- EXPECL-LE- =i 7its prototype in China. But here it js.

" Fig: 186 shows one as used i conservative Klangsl,

which was ever hostile 10 foreign contrivances. and

+GE .rq‘

The rod, 5% feet Jong, is fade of ﬂcxlblr: wond.
An iron nail is driven through the wood at the
‘heavier end, and serves as an axle~for the reel. This
reel or wheel is simply a wooden hub with six
wooden spokes stuck into. it “équidistant . from each
other with notclies at their ends’ for receiving the
_fAshing line. From the reel thedline p:lsses through an
eyebolt fastened®on the rod, and along the.rod
through glass rings tied at intervals o it. To the end
of a line is attached a sinker of lead beneath whlch
the snood with the hook is-fastened. Fish are a wary
lot and do not approach the hook if it is too obviously |
dangling there as an integral part of the line. The
Chmcac bcfore our era learned, no doubr by experi-




* “which has not. gscaped the Chinese; IE"t fish are
attracted by lwht Fisptng with nets is consuiemb]y
aided thercb\', as 1 was informed by the Chinése..
The Leight of the hasker with the bail is 8 inches,
the dl.’lmctm of the opening 5 inches.’ The lghgth~

_ of the iron bolder with itg socker is' 7 inches, The
fuel consists of birs of resinous pine woed.

% Fishing in riee-helds is anothcr method peculiar

in the wautfr near the b:mks oF rivers bundles of

tall grasses, and the fisly Tesort to-these for™ gpawne.
. _Ing'“'lhese byndles burdcncd with the spawn are
- then taken to. mundatcrf rlcc ficlds, - After a few
“Wonths the. fish have grown to suffieient size to
afford pmﬁnble fishing. For this the peasant
-w:ldes 4bour the field :lnd with a bamboao stick
isturbs the water. As soon a%,he spies a-hsh he
cbmes dowh on it with a wicker hood which has
stnall opening on top. Through this epening he

" reaches into the hood and pets hold of the en-

trapped fsh. The hood is a_round basket, woven
- of b'erlboo splimq without botrem and “with the _
small opening above noted, on [op.

Not only fish, but also eels are artifcially bred
and caught’in rice- fields. The baskets shown in Fig.

to the Chinese. Eacly i 5pringthe-peasants fasten -

18y seryve IOJLeep the eels alive and confined untila.
_ sutheient number have been caughr to justfy a trip

- Fig. . lS_ﬁ,_.Els.l\'léllM"-\'x.'s CH‘E.S.’gET..:

“

to the marker For -disposa]‘fThe gtl—Easl;cts, here .
photographed .upside down, are inserted with their
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= cosed connded botom downward e the Aooded

rice-fieldswith the open funnel-shaped 1op excending
above the water. The largest of the baskets, which are
here shawn upside dowo, is about 3 feer tall. Chinese
eel-traps, which we would call “eel-pats.” are of simi:
lar shapé. perhaps more elongated, and ftzed with o
removable cover at the tear pointed end. The edtiunce
openilyg 15 more properly an internal funoel. inas
extend a distance into the

- hollow of the baskél. The eel cun very eusily enter,

sliding past thése splints, which however with their

Hexible close-set pomts bar his retreat. These eel-traps
care laid on their side tnw the water, and 1the en-

trapped eel is removed through' the rear end.

Freo 1y, Bre-Toves ..

The iis}lﬁng ool shown in Fig. rgo.is o pair of eel-
tongs used o cateh slippery eels, which the Chinese
frequendy rase in the inunidated rice-Aelds, They are
made of wrought iron. The two members of the wngs
are joined together with a' rivet-pin 15 Q4 pivor. The
length of the tongs s abour 10 inches. We watched o
blacksmith one rainy day making this tool in Wantsas,
Ki:llfgi;i. He was sitting on a low steo} unded 2 mar-
roofing hetd up by four posts. He had an anvil before
Lim on the ground and the hearth, a smull earthen-
ware bowl connected with the bellows by a pipe, be-
side him. His products are only small warest add he
can well miake them sitting down, Eel-tongs he can
" pruduce at the rate of sbout 20 a day, When closing
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_hop he mLcs bellows, anvil; hC.lrth and all his tools.
7 home with hxm

Another tool for bshing, :l.lSG the pmductlon of the-

same blacksmith who“made the eel-tongs, is shown
in Fig. 191, and looks like a comb. It worl\s on the
'panClp]C of the trident, 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 o afford a grip for borh hands, one above the
other, is stuck into the socket, and the, patient fisher-
man squarting motjonless inza clear shallow stream
the tool, teeth downward dlrectly over the
water. When an unsuspecting +sh corde®, along he

upon it so that the sharp teeth Penetrate
“Fhe length of the polydent is 614 inches and
the tegth are 1% inghes 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 abodt
. making them. Fig. 192 shows a typical Chinese net-
ting needle, made of bamboo and wound with hemp
thread. Theré-is also shown a longer net[mg needle
without thread, and a short nesh stick. The shorter
. netting needle is 714 inches long, the long one 12%
inches. The’mesh-stick is a smooth piece of bamboo

. like a knife, one longitudinal edge thick and rounded,

_and th3§ other thin but notvreally sharp.
.-MNetting is a simple performance, easier done than
- expldined. The Chinese employ a wooden frame or

rack, Fig. 194, onto, which the meshes are fastened-

.. ‘when starting a net. The facl_{ is hung with th,klppe;

bar whereveér it is convenient in a horizontal position.

Netring 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 formed over the socalled mesh-stick. This is held
with the edge downward in the left hand, thumb in
front and the index Anger behind. The thread com-
ing ‘from the knot préviousiy. formed is laid around-
the stick from front to back, whereupon a snmple 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 fnally
pushed through the overhand knot
and pulled upward, which drows-
the knot taut. The accompanying
sketch, Fig. 103, it is hoped, will
aid-in cotnprehending this descrip-

Fiz. 193, Fors-
NG 4 MEsH N

tion. To get meshes of uniform size
Nerrive.

the Chinese rely entirely on their
eyesight. In° Europe, on the other
band, it is custamacy to have a round mesh—suck
which determiries the size of the. meshes. When the
thread is laid around the European mesh-stick, and
the knot tied, the size of the new formed mesh equals
the ciredinference of the mesh-stick, To form large
meshes in Europe a stick with a correspondirigly
large diameter has to be used. The Chinese, however,
fo forming large or small meshes, use one and the
same mesh-stick. The size of the meshes is de-

’termined by the distance at which the stick is held

from’ the upper row of meshes. The netting needle
holds the supply of thread, usually hemp. The other
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- -'Ff(;:.-- 194. Rack For Makmc NeTs.
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.'skeic'n F\g :94, 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
rheshes when  starting a net. The variety of nets is
-very grear in China. One. kind, formed like'a cone
is much in vegue. Tt is started with a few meshes and
to éach row a new mesh or accrue is-added.

"+ Abdut the history of net-making litde ran be said.
_It i closely allied to one of the master wants of man-
kind, the procuring of food. Its distribyution is uni-
versal and its arigin lost in prehistoric times. From the
Eskime of Greenland, -
whiskers and sinews-of seals furnish the twine, down
to the South-sea tribes, travellers upon- first contact

with the natives have found nets employed for, ﬁshmg-_
' .= cutfing instrument used in the house excépt the fire-

and ensn:lrmg game and fowl,

Fig. 1y2 was photographcd in Kulmg, K;angsf
The longer netting needle is used with silk for mak-

lng conical nets. The Chinese- have a way of preserv-

ing the hempen nets from rottlng by 1mprcgnatmg;,.

'thcm WIth 4 mixture. of p1gs hlc:lod :md cul I pro—

where . hair from whales"

cured the nettihg ntcdlcs—m Kiangsi, but they .are
typical for many other parts of Ch.lna S

"HANDLING OF MEAT

In thc Chinese kitchen there is no mearsafe, or
1ccbox, in which to keep périshable foods. THE 54 sup-
~ plies for the three meals of 2-day are usually bought

" early in the morning, and meats and fish are attached
~-ta the prongs of fork-hooks shown in Fig. 19sk which
are hung with the ringed end to 2 peg on a cédling
rafter, or high up on the door or window jamb so as
to be out 6f reach of stray dogs, which will find thcu

_way into the kitchen only t00 often. These hoaks arg™==}

made of wrought iron apd are 2% inches long, thelr
thickness is U4 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 ngt trust the dealer and
always take their own steetyard dlong when thcgr g0
marketmg, to be sure that they get the right mieasure
welghed with honest scales. Many Chinese dealers,
one mustknow, 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 kirchen
and.the peculiar thing about it is that this is the only

wood cutter. In- Shanghai a cleaver with’ a curved

edge isised but of that larer. :
The dimensions of this deaver blade, exc]uswe of

the unseen tang which terminates in the handle is

-8 1nches by 3 mch“l:he thnaness 6:1[ the back was

* Fre. 1‘95.'Mzn Huoows.




ngmally 3716 of an inch; but this, has been wtdcmd

batkte-a.sharp ‘edge on-the cutting side. The tang
"51 rely ‘through _theflength of the wooden ~

e ‘blade and handle is an iron fcrruic~
Thc Chmtsc are’ very p:lrsn:nnnmus whcn ity Tames
to iron or steel; I never saw irog nails used for in-
ﬂnl:c lﬂ an}' lmplcmcnt fl.lrmttlrc ot CDnStruthOn
'uly Chinese. They love 1o join thmgs togcthcr as
as been satd by wnon and mortise, dovetailing, or
with wobden ndils, ®h¢ maker of_this cleaver, made
/7 in Ganton, as the stamp on the blade reveils, did po
* - feel like svasting too much steel on the blade. He
made the latter therefore of wreughtiron, and welded
a steel edge onto it Simifar economy | saw practiced ;
~ on hatchets. This specimen of 3 cleaver was [he/
- property of my 1nterprctr:r, ]'nmst:]f a Gaﬂtuncsc whb
"bought it fronf a Cantonese dealer. The- phomgra;ﬁh
was tuLen at Shanghzu in the Natwe Clty, Kiangsi

; _ eé] pom{ tcr’the end of I:hr: hmd e is 14 mchcv;

Fis. 156, KITCHEN Ay BuTcHer's CLE’.\J\.?ER with SrEatenr Epee.

through hammering on it. The blade tapers from the -

an_ le updir-the end-af wh;g -it.is clinched. Bctwecn )

. 197. Karenen anp BuTeHER's CLEAVER witH CURVED BLapk.

The ~greatest wxdth of the blade is 3‘/1 mchcs, s

thickness at the back 3/16 of 3n inch, the length- 0?_
k ro-thé iron ferrylé”of ‘the *

the blede along tht,:
handle 91/1 inches. Thejtang, »a contmu'li(o‘n of,wthe

blade, passes through the. wooden handle 'md is

clinched where it emerges. : -

Realizing that all the food: scrvcd at Chmcsc meals
“must be reduced in the kitchen before sesving, into
“such’ morscls as can easily be takén up with the chop:
sticks, one “willy understand that the chopping block,’
Fig. Igh._ is of Gaal® fieeegsity 'in the Chinese kitchen:
“When- hashmg meat the dook, pl'u:es the flesh upon
the chopping block, and hacl\s intp-it glternately with -
thc two: cleavers, holding: gpe in each” hand.

In butcher shops they have a section of a tree trurik
for a choppmg block standing upon the fAoor! This
block is+3 or 4 feet in diameter, aud when they chup
mtﬂt,{hcy have four people shndmg arcund it each’
with two cleavers, chopping awiy at g ‘great rate.
"The phomgmphh were taken in the N.mve City of
Shﬂnghal. -

This specimien, a scc&]on of a cypress tree, is three’
inches thick and at its \vidcst diameter twelve inches.
Wood of the “suap tree,”. I was told, is the most

dcsnablc m'lterml for such blocLs The soap trée

o

”
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_reofing tiles, with never o suggestion
‘of “a chimuney. The ¢ hnw and the |
W JHS ol the kitchen” are COVt:lCd with
SO0t M are "hung up against the
ceilifg in the kitchen, arid- while they
-are not getung -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- seem 1o be
known to the Chinese. An, exception
[ m mt note from Hunan province. A

e Tapital of I—I-Lm.m Rsh are cured
“with smoke. . large earthenware
\’Vlltcf J;ll or L'l]la (lﬂ. thC'bﬂCl\groLlnd
of Fig. 6o can bf: seefr several) is Alled-
. with some chaff, and the Bsh tiedto a

Fic. -1.98.‘ Fn@:\?}(jﬂaﬁpmc Brocg. :

it is probbly a tree-better known under the

.tflﬁl/;ja‘lt; of Soapberry Tree, Sapindus saponaria, a native
of tropical regions™This tree gets its name from the

fact that it bears as fruit a pur whose outer rind or
.covering contains a principle, suponin; which lathers
in water, and is on that account useful as a substituee
for. soap. The information ~was obtained dnd the
photograph taken at Sfmngh:u in the Nauve ,C]ty,

Kiangsu province. '

Fig. 199 shows a- szght one can see all ovér, Chma.
~I'refer to the various pieces of meat and fowl hung:.

» upon a south wall to dry in the sun. I always thought

it curious that the Chinese should not have apireci-’

whole is " surrounded /wi‘th Bambop

matting and the chaff sgnited. As lirrle
air is admitted it smolders, sending
forth a dénse smoke which cures the
fish. On the border of Kiangsi and
Hunan, 1 was served some excellent
smoLe cured ham by a Chinese family and was twold -
that the practice of cifiing was Chinese. Tt certainly
was a singilar 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

antil it is quite Ratiened out. Air-drying. doés the rest
and the result is a deliciously tasting ham,

. In the picture, Fig® gy, there are in view; for .
drying, a [ew piccts of pork three ducks, two pig's

stomachs, and a pair of rain shoés. Domestic animals

;are pretty well trained in China. The car s]cepmg

“peagflly 4n the midst of this array of meat knows

ated the use of smoke for preserving meat. Sun-dried ¥ fullsvell that it would not také lon g for her skin to be

meéhr is hung on the rafters,” sometimes for a lm}g
time ‘until”used, and here it- frequently gets unin-
teationally some smoke-curing, especially in’ houses
w1thaut a chrmncy, where the smoke from the stove
rises p o the rafters and oozes out slowly through

" crevices and chinks. in ‘the roof, or through a single

small opcmng left purposely for a smoke-hole.
Chinneys in this latitude. (Central China) are.ex-
remely rare. Warkshops like. the blacksmith's don’t
_have them, and the onl rptace where there is
need for ~15 the kiwchen. We saw many houses
in the country }vhtrc.. the smoke was ogzmg put of

hungfap to dry, if-she dared w touch any of the mear,
- out oft!t

, wall the meats are hung up and taken from the nails
“on the wail. The top of the stick is a forked-piece of

he wall. With the stick leaning against the

iron with a smaller hook on each prong. In order to
hang a piece of meat on the wall the strmg fastened
to it is passed over both of the smaller hooks orf the”

proogs and the hérizootal stretch of the string be- .

tween the two hooks is then gasily laid over anail
in the wall when the stick is withdrawn. The picture,
Fig. 199, wastaken in Changshu, Kiangsi. The wice
stretched across the window opening is foreign and

-

various cricks tn the roof], betweensthe .

mnsmn'u].r rold me-thar ify Ghangsha, .

pole ‘are suspended over the jar. The -



pmbably meant to kccp birds Out Df
tht: house, chickens 111cluded

o CHARCO:\L STO\’ES AND THEIR
MANUFA(:TI

E

. 'The charcoa]l stove,
- made of red, unglazed -
"ba'ked I is simply a pc
“hole cut imeg its ide !

or. for the drgft and extracton of
shcs I]‘lSldE the pot, half irg hmght, .
sic®likg earthien disk is inserted,
see Fig. 201, and fixed there perma-
n'tly 1o serve as a grate w hold the
Ch'{rcofﬂ The cocking utensil 15t put
‘on the open top of the pat: and macle
“to rest on the three knobs here séen
-forming - part ‘of ‘the top rim. The
sp.lce" be[ween the. top level of -the
knobs and the rink; ensures the neces-
sagy -ventilation for the fire. If is
customary to assist the ventilation by
swinging a palm-leaf fan rapidly to
and tro in front of the draft hole of
sthe stove. Ordinarily this stovejs an
auxiliary arrangement in ‘the kitchen
to cook anythigg quickly, orelsé to
cook, things for which there is no
place on -the  larger builvup. stove.
~Poorer people, however, lacking the
" lacter, usé these smallcr portable stoves
dogether. -
Flg 200 shows Jl full view Df thé.
;' stove and Fig, 201 a view -of: its per-
~forated grate. The heaght, including
" the knobs, is 8% inches. The thick-
_ ness of the grawe is ¥4 inch. The wall
* of the stove is ¥ inch thick at the
bottom and gradually increases in
thickness to ‘1% inches at the rim.
These stoves are made in varigus sizes, from about
4 inches top diameter to about 2 feet; their height
"~ varies, of course, in proportion. The information and
E-''5}_:;hot{:>grz|.p|‘1s were obtained at Shanghdi, in the Native
- City, K1angsu province.
Charcoal is exténsively used in the Chinese house-

hold far braziers, feot-warmers, hand-warmers, for

‘table-stoves, used in winter 1o keep the food warm,

to handle live charcoal.
Thc rongs, Fig. 202, are mgdn (:f wrought iron.

‘and for tea- -kettles, etc., hence the necessuv for tongs )

. , - . N — -
Fig. 199. Fork witi Hoorep Faowgs ron tHE Dnvixc oF MEear”
: X . .

. . e o ;
The length is 19 pichesTUnusual is'the way in which
the two armsare held together. One arm of the tongs

“hasa slot through which the otber arm passes. The

most obvious way to hold the parts together would
be by a=pin’riveted through a hole in the two arms™
thus crossed, -but the Chinese don't waste a rivet on
his. They drill a hole through the enclosed arm
ivhere it passes through the slot, and then indent
with a round punch the metal of the other arm on
- hethi sides directly pver the hole. The round indenta-
tions result in buolges on the inside which fit intg the
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CHINA AT WORK-,

‘bafttm and placed into the .

: dlmenslo;}s of such. Y

2 2HEREs 0 diamey

: iff;’é?zit_ tg’ﬁ ta

. taken: at Sf}il_

‘@h‘ﬂg _“1‘ &y
CO0

to drx Thn:

clay is feund there in ].Jr rc qu'mtmcs whlch

facr gave rise o the 111duslry o
-On the rrbht hand side of Fig. 203 can be ~

seen a, pit which is used for atormg, clay.

' Lumps df it are taken out to be used directly.
in a mold for shaping the body of the stove,
Fig. 203 shows a numberof such miolds, ™
those ‘on the extreme lefe standing individu--
ally on the ground conain 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 gprinkled
on the inside lightly with-ashes from rice

_ : S chaf and a lump of clay is thrown into if.
. zou. Cinacon, Cookixg Srovs. : - The potter holds the mold with the left hand

- ' : and shapes the clay with the cight hand; the .
drilled hole, and thus 2 pivot is formed, upon which whccl is not tormed all the way arpund, bar onlv
the two arms of the charcoal tongs turn, : dbUllL a quarlgf of a revolution at a time, Cr.xcLLd.

Besides »the ordinary cliarceal; pressed
cakes of powdered charcoal are used which
burn much stower. These are used “where
moderate heat for a long time is desired o3
for instance under rea-ketdes. T'o make these
cakes the charroal is spriftkled with the
glutinons water, in@which. rick has been
bpiled, and rcduccr.l ta pm\_dcr 2 song,
moctar, similar 1 the one used for polishing
rice.. The mthad of crushing the charconl is
similar, . to that deseribed on page 1o -A'§
. hoard ba[amct on a support fike a seesg
has a stone pestle fastened under one of jts:
ends. A mafitands on the board: stiaddling
“the center of bulance and by alﬁ/lﬁing, his
weight, pounds the pestle upon thlc:.—c.h:[r;:r_m]
m the monar.A long wosden stick, which,
he holds in his hand, serves to twen the muss
in the morLar once-ir A while to get it evenly
redugedG poswder. The powdered. mass, still.
oast, s then-filled iruo an iron méld, round
~aad tapering, open on top and bottom, for
which 2 piece of iron, having the same di-
ameter as the large opening in the mold,
derves as a pestle: The ﬁmshcd charcoal cake
“is then 'pushed out of the ‘mold from the




Fre, 202, Cedecoal Toxos. -
molds are ,;cmforced with ‘bamboo hoops like the jnside of the shell abouchalf \\’d}’ down, a ledge is Jefr
ne shown standing on the wheel. The plastic clay by the potter when OI'J‘T\I'I{J”)' forming the shell, and
hell-in- the mold when Hrished- shrinks through onto this a round perforated ‘clay disk, the grote, is
» drying and can easily be withdrdwit, The next step is  laid and' fastened down with wet clay. The top rim
" to finish the shell derached from the mald. It is placed:  of the shell is: ‘cut our with the same knife so as to
" upon the wheel, the wheel set spinning and the out- form three proféctions, as shawn in Fig. 2087and the
side of the shell made smobnth with a wet mg Ies top dmft hole is cur in_the side of the shell.
s mmmcd with the kaife shown ia Fig. 205 On [he The wheel'in Fig. 204 has a smopth top pladorm-

a

. : . . : a

Fre. 203, MayuracTURE oF CHARCOAL STOVES,
: A

BN
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without projections of any sert. When formlng the
shell of the stove the m{;}la 15 placed in thc.cr:nlf:r

T
i
T
e
i

FliG. 204 Pmn—.ns WHEEL OF THE CLw SToyE
£ . Maxu .

_inches long. It

“ecarded one

g CHII‘}A‘,AT WoRrK e RN
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and, as we have said, turned occasionally aé the potter

-ruughly shapes the.stove. In ﬁnlshlng, :he semi-dry |

stove is- placedl upon the wheel, an®he it s, 0t
will stay where pit without clay pﬂstlng to fasten 1l:,
and only then is the wheel made to,spin around. The
height of the wheel 15 2 feet 3 inches, The base j§ a

“stone disk (often a discarded mill ston?),: with a.
central post upon which the wooden disk revolves

The knife in Fig. 205 is double-edged” and*r2
ftcn happens that. the arf_lsan when
asked for a zo0f ¢ ta have it photographed: di 1s:1ppears in
the back ofl?ﬁs shop and rummages; Aor an dldedis
he photograph might cast a vicious spell

of the one he has in daily use. Thus in this sase’]
was given an old ]\mEc without a h‘mdle for phota
bmphmg Better be on the safe side the potter thought_
~The maker, not asharned of his “product, impresses

“his Chop or trademark on-gach stove with a woodcn

block wl‘m:h bears ip- r:ﬂstd tetters some Chiness
characters, 1tis held agamst the side of the stove and

“given a taf> w1th the L,mft Both block and. knite are

photographtd in ng 205. “The block on its upper
side shows c0n51d¢ra|:§ie wear from being hit with the
mec B,

" Fig. 206" shows a numbcr of ﬁmshed stoves lying

_pr:rfmrattd dmks ar gr'LLcs when madc are plactd for

drying upon conical clay forms as can be seen in the
same picture. These forms serve alse as molds for
making the ‘disks. The holes ‘are ‘made with a brass
tube, 7% mchcs long, shown in Fig. 207. A piece of

. wood; alsn Shown at thEAbottom of the picture, fits

into, the brass tube and with it the wet clay plug, cut

from the disk, is pushed out, -

1 B -
. . ’ - .
- Fig, 205, Syove Maxew's CLay Kyire ﬂowzn) 4xp CHor on TrRADEMARK Cray Stame (Uesen).
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The stove shown at the right in Fig. 208 is ftted sheds or comcr% wh]gh precluded mLuw phuto},mphs
with 4 loose cover in which there s only a smiall = We succeeded in. getting the pictures (Fu,s. 271 and
circnlar opening. At the lefr is 1 finished stove. “-11_}1 213) in LmLmng,_ Kiangsi, showidg twe” e_ssentm_l e
its cover rempved, while the right one with : B v : . .
its cover is otherwise not quite fnished.
The draft hole faintly seen belaw, has been
cut with a knife, leaving a rectangular clav.
plug which still remains i place. This type
of siove s emploved by jewellers fur melt-
ing precious metals. Box bellows of course
have to be used in connectign with it w
produge the necessary draft, On account ‘of
the high heat which is attained in this stove
e bs Rred permanently upon a clay disk
which prevebis the heat frum passing dowm
ward and injuring the surface upoen which
the stove is made . suudg"such as @
w ooden bench artables

g, 267, STove-Maken's Hoee (,1 rrivg Toul, Thi# []t\-\.h,f: a5 noted uoder
. Fig. 206 consistsul-a brass wbe 519 inches Joiig, shown ar the wp of the pie-
Chinese stills, as wye discovered jn our. ture and,n wooden plug Rtting I:'hq'un which servessto push the Elay out of

) i the 1wbe when the liteer has heen thoys direugh e’ cley disk w muke the .

travels, ard nearlv always housed in dark perfocations or dralt buks necessary for dhe uve of the disk as ¥ geile,

DISTILLING:




. | P
Fio! 34, Quasese Wal Mavive Toat axp Elastaee. The BWI (tophs iy y1b

.Im.ht:s fong. The twe shurt Batheaded n:uls, shown Jn vhe Pinddie, with rwo nf_nhr.‘ nai'l
“bladks fram which they are Forged, 2ee-2% of an isch lome: The Chinést mailer’s hammer,

frqm the nad making ool when stking the hea! of the wal sidewats, with .a gt_ﬂllt,l blow.

- .

bir, 2 inches long, 1 inch wide and % inch thick at
the heavy end forms a right angle with the hafr and
the end of the poinced haft is driven ‘into a wooden
“handle. The parts to be soldered the workman scrapes -
clean, and as a flux he uses resin, For more delicace’
work, as a substitute for the soldering-iron, a mere
jron wedge s put into the c}\,;rcoal fire and taken -
Fom it wich o pair
_of wongs, when re
quired for soldering.
_ Fig. 36 was phote- -
graphed in a tin-
“smith shop in Teh
An, Kiangsi. The
tinsmith .and  his
products  wotld not
-deserve our consider-
-ation as he
“zion of 2 ve ;
time. Bur his {Sols
. are’ uséd i other
erades also and there-
'erorc clhim ouc atten-
ndn To™ deprecate
is, efforts the more,
Eey add, that his

944 inches Jong, is used for hammering the head 9izthe nail, The Rnishod bl drops easity .

Fic. 35. Cinxzse Nuies axp Nal BLaxxs.

I
/
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raw  material consists of old

_ kerosene lins, discarded  pre-

serving tins, linings of boxes
in which forcign goods have
heen shipped to China, and the
like, but never any o m-
sheet, the manufacure  of
which ‘the Chifiese do not

‘ﬁ\dtruund The only related

efort 1o tinning sheet iron,
and an ars which the Chipese
practicd, is the conting of -
copper vessels on che inside
with pewter. ’
The process of soldering is

“really very old. Alyatees, Klglg

of Lydia (father ‘of ‘Croésus,
late yth cent. B. ), presented (9’
the témple of Delphi 2 silvér |
vase, with a beautiful stand, fhe

work. of Glaucus -of Chios,
famed as a swtuary in fmedl.
Pauisanias described the stand

as consisting of severdl plates
of rron, adjusted one vver the

: thc form of steps, the-dust, that is, those of the
summit, curving a livle outwards, It had the form of -
a tower, large at the base, and decreasiiig upwards,
and the picces of which -itWas composed were not
fastened gither with nails or pins, but simply soldered /
‘together. Bused on this accoupt, Glaucus has beey
considered the inventor of soldering. He may have
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n excursion in the neighborhood of Tung Cheng,
\nhwei, thay we ran - unexpectedly dcross a sill
-pﬁ‘hte& in'the open under a‘tree, snd we were happy
1o be allowed to take the. picture, - an z0g. The ad-
ined skewh, Fig. 210 (Lower), shdws a cross-seciion

u'cular sione wall smteared with elay..Upon this rests
he bm]qr, a cast iron bowl, Ovér the biowl is placed a
: barrel sh;lped waoden hood w-nhout top or- botrom,

_pakts oﬁ&n& Chmese st:l}abnt it was not. unt:I later on.

£ the wall. The Rreplace or firebox.is formed by a

Fic. 309. Ciivsse Stae. -

amund the upper edge of wh}ch ishida
_tube-like ring; of sewn cloth flled with
sand to serve as a gasker. The Jower edge
of the hood is Tuted with clay w make it
air-tight. A shallow pewter catch-basin, 10
inches in d1.1r;1e|.er, with 0 open top, and
terminating in a long pipe, is set obliquely,
o thc wooden barrel-shaped hood, the
" pipe passing thiough a hole in the side
of the hood. This cutchbasin with its pipe,
_measuring 33 inches over all, s shown
upside down in Fig. 212. The bashn is held
suspended by means of three strings
Fastened cquidistant from each wther ons
“its rim. To the eifs of these strings are
fastened stones or pieces of wood, two of which dre
here. faintly seen, and these are laid aver the up '
edge of thie wooden hood and thus keep the pewter”
catch-basin, with its drain pipe, suspended in the
center of the hood. The next step in building up the
will is to put on top of the wooden: hood the pewter ~
cooling kettle which is shown upside down'in Fig.
ztr. It is 21 inches high and 24 inches in diameter

“across it® opening. When in"use it hangs rounded:
: pa:t downward 1mm=dutc!y over (hl: pesler caiche -
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basin, This. cooling-kettle is flled with eold water,

- (here seen) for convemiendy lifting it. Qife of dfiese
. hapdles is a hallow pipe and serves as.overflow. The
I kertle in Fig. 209 has this overflow pipe on the hidden
._f-_sujf_ of -the mli and in that pu:turc only part of the
N -.'bamboo gutter can be scen into which the water from
he mwstble overflow pipe discharges. The pructss of
1]11ng can now be. undcrstoogl The cast iron bowl
louqu mentioned as st upon the fire, under the
aart of the hood, confains the. mash consisting,
‘mented- ‘glutinous rice. A wood: fire heats the
: Jsh ’md steam Tiscs, “strikes. the coal b@ttom of the
witer coolmg kettle, condenses, and” aided by . dnp
channel? groovmg the ‘kettle’s bottom, runs dewn its,
51dcs, and drops into the cateh-basi _suspended: under-
he Lctt]e From the catch- ba51 he, distillate Trns
thmugh thc ohilique catch-basin pipe ifito an earthen-
ware wine-ar . placed. conveniently béside the still:
The water in the pewter cooling ketle is kepi %o ol in
s lower zone tlose to its-bottom” by a s1mpl:: arrdnge-
nt. As the sketcly Fig. 216:shows, a pewter funnel
hrust into the kertle, the bowl-shaped part touching
e congave bottom of the kettle. -Above the. caolmg
-Lettle a shallow wooden tub rests on a wooden frame.
rom this tub a wooden pipe ]cads down inte the
* pipe ‘of the funnel and from time to. tlmaf-watcr is
" allowed to run down.from the tub above by removy-
ing a wouden stopper [rom the wooden pipe. The -

the-bottom- of the,_cooling-kettle and thus chilling it
aids condensation wnhm thc still. The cooling eu]t‘;
ischept filled with watét- aup to the overflow and as
Q,C@ld Water is- 1]lowecl tcr flote.in from the tub above, .
. th _warm::d top water
" " The process of - d:sullmﬂr i
" Iyns in a continuous tru:l\]e from the"still. Rectifica-
tion is not practiced. A handful of cmnamon bark
and dried orange-peel 3 placed in the i jar, jfito which
¢ 'liquer runs: This imparts’a pIcms'm; Alavor 1o the
& Spirit whlch is reallv only what we  would ca]l/lew-
. Wine, Lo
o+ The Mongmls emplny a. '__S|m|lz1r stiiI/ Flg 210
(uppcr]‘ in which'.a 11qu0r1§ dl':ll/ed Zalled arrihae, |
+. from airak which is squred ‘margis" milk. Instead uf
~.the cawchbasin with ‘the pipe,they merely suspend
a smail basin in the barrel-shdped hood, for collectmg
: 12 “tondensate which draps down-in very much-the
- same way from a roufid-bowomed kettle flled with
;' -cold water._Thti/;i(L]){ itself mother of arrihae, is
. slightly intoxics ing, and isa

" the Mbngol/s he name arrack,

¥
- £

S

and has on its upper rim two projecting handles

. cooling water running down irito the funnél strikes

“through ' the overflowy,. _
ery cfficient, the distillate - -

vored' drink among
ich- we givecto a

stroi‘lg dlsulled Ilquor from l;he EJS[, 3€ems to hc re-
lated to this Mon golian word. . : B
‘It would be Trujtful to investigate ché etymology

+of these Momgolizn words further.and establish their -

—

Caleh
Bowl

Mdsfr

N

ln:.

Mo¥soUdy Sticr, (Lovwer) CHixess STinLL..

w”’(Upper
Jﬁ!iLUQ!ﬂ‘L or cooting vesel. {2} Pewter eatch basin with
/L‘om ever -pipe, {3} Cast iron bowl with mash. {4} Pewter fun-
nel. (5) Shallow wooden tub. (6) Fire bax. (7) Wonden frame
supporting shallow tub. (8) Barrelshaped - hood. (9) CGasker
wf sewn cloth, Rlled” with sand, (10) -Dverflow e, L1t}
Wonden pipe with wooden swppee for letting eold watee run
Uown tnto the condensing vessel. . .

. relationship to the Arabic areg which means sweat,
or the'condensate which deposits in drops, like beads

‘of sweat in the process of ‘distillition."A Chinese”
name of one of the products of distillation is A-la-chi,

clearly a transliteration of the Arabic arag 7).
Accordmg to a Chmesc lcger}d the art of makmg

B'G, A, Swart,-

,Cthse Materia Medica,”
p- 419 . S

-

\

Shanghai, ‘*1‘91 T
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2t Krrriy Torn s 4 Ciovesg Borog S0
s g oty curface the gising skearn oo Clanese wnlh o lens
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wing was invermied by T who lived ca. azin s The

emperbe Yu's daughter, in a sparit of adventure, con-
mived with T o produce a concocticn, something

different. and was exceedingly pleased witn the result. '

She went toher father. quite confident of the pureneal
approbation, and asked him 1o ey iu He liked jw 1o,

in fact so niuch so thut he started o ponder whar the

(.e'nu Hoasis 14 Urnses LLiut el STELE. This device.

i
2t 1o bere \}m\-n sephirdety

S AnACCTHE
A

made of prewter,

E o dreain off O istdled Lguer a0 g0 Chinese sl Tieelly
taken o of Al sullh and pl.;._‘ul Ly d-mn fate Dutier

The pewter wonling kettle l.Lpt full of eold water to comlense
Lho\\n out ol place and for better Inspiection upsidesdinen.

eflect might be fur coming gdner: atigns il everybody
shoule get w like e as he did, Bl probably under.
Ui elfect of the ensuing hfudiche that the enperor
banished 1-Ti frem the country as reward for his
invention. The scerer of making wine, Jowever, was.
our and wine making hus fourished ever since,
Chinese wine is called cAire, and the analvsis of che
sige) . i’ us
better prool of the high: an-
“tquity of this .Llunlmlu bev-
(hesacient
simple siglws of the Chinese

denioting glves

erage, - Among
script, the 21y radicals which
enter intu the cofitposition of
ke many thousoeds of Chi-
“nese charabters, Is the -one
celled cdiser, which even ints
modern modified form can be
récopnized as 2 pictograph
showing w amphord or wine-

by

s e

Wity it qar. To translue “ehin
caplasmed aneder :

“wine” s misleading,

understand by wine the prod-
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"_locautics whcrc thcy were

vine as merely an alcohohc beverage wuh the deﬁmte

3 : _om confumon For brcv1ty s sake we shall retain
'the' word wine in our discourse and-ask the readeér
0 bear in mmd its broadest sense of alcoholic bev-
‘3':.'_-erage

iiclearness into the subject, The intrepid Scotchman,

"China to sell Bibles ta the natives was a keen .ob-

zlutinous kind of millet which was used for foad,
‘but more especially for prcparmg a-kind ‘of beer
A led” huang. chin (yellow wine):"” To éall” 2’ kind
"+ of beer shows that he obberved its manufacture and
- found that it was a fermented grain hquor, Wthh hi¢
- ¢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 bad te ieave-his country. To make ir
malt and yeast were ‘needed and we find mention of
it ina simile introduced in the Shu Ching, Book of

to me as the yeast and thé”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

\

" B.c.), 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) battom.
~The fermenting“of the mash is also’ hinted it in the
‘Shuc Wen (ca. 100 4.0.) in which'it is said that wine
was. made of soured cookmg rice and if it was not
,f'spoﬂed the wine would not. bc sweet,

with the grain, b# it millet or rice, which- represents
the starch. The grain ar starch k soaked in water of

‘This water “solution of the starch 1s a préparatory

req11131tcs for this change are thc proper. temperature

Tthe Chiresefoemakin wine, and thcn only in a few-
uccd" by early_
- take place This *warchman,” a chem:ca} compound
'callcd enzyms, has a cutious Function, It aids by its
-mere presence, the- brcal-tmg up.of the starch particles.

e
y n'.tter as it brmgs out: the metaph rlc:ll mcanmg of -

The studymg of the processes involved brlngs

'="'scrver and noted -in - Shantung the cultivation of a.

of Odes (23rd century to begmmng of 6th eéntury-

step in changing the starch into sugar. Two other

uct of grapes Grapes have scarcely ever been used by

of the solution, from 30° 16 50° C ard the presence
in“the solution of a kind -of ¢ watchman, wmboul:
which “the changc from: ‘starch to sugar woul

into sugar particles; “chemically expressed, it acts as &

- catalyst. The'enzyms are produced by sproutingand

“IAlexdnder Williamson, who.in the sixties of the last -
"“-‘century went from village ta village in northeastern'

r,na_ltg}ﬂg grain, and to make sure that this important
n_:_omponn_d'- is -pPescnt in the starch ‘solution, the grain
is first malted or at least some mals 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 2id of yeast which changes the .
sugar solution into an alcoholic liquid. The yeast acts’
on the sugar and begaks it up into alcohol 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

FTa

History {(24th to 8th century 8.}, where it says: “Be -

I’ making a fermented gram liquor we start out

“which it takes up about 5o percent of its own weight. -

vompleted no meore -gas rises and the liquid is ready

to'be strained or separated from the remduc by pour-
ing off or decantation.
Thesé'in short are the pnnctplts undcrlymg all the

nalcohalic beverages of antiquity which were made of

grain, principles which persisted downinto 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-
amplea are the 'mead of the old Gérmanic races and -
grape-wines. co ‘
The grape was 1ntroduccd into China in the 2nd ~
century B.c., by Chang Ch'ien who had fearned the
art of makmg wine in Trania. In’ China, however,

alcoholic grain liquors were the beverages mamly -

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 (12801367 ap.), and it would
appear that the Mengolian conquerers from the north-
west were responsible for the intreduction of the, art
of distilling intosChinal -~

With this-event a-new era in the history of bev‘fr-

ages in China started and only since- that time isiit
permissible to speak of spirits, the product .of dlStll—
lation. The Chinese in general have retained the. old
name chin, for the new product and this. explains the
fact that wikers on ‘China when they speik of bever—

¢
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ages have usually not cleasly distinguished the two
types, the fermented grain liquor, and spirits:

The history of distilling alcohol 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 AD. 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. 1250 4D, a com-
“pilation which drew from older Greek and Byzantine
-sources.. Edmund €, von Lippmann*® is more
positive and says that alcohol is an invention of the
Occident, probably made as late as the 1:th century,
possibly in Irtaly.

The still as such is much older than its use for the

= distilling of alcohol and there are sufficient data extant

“to follow its r]t;\!c]opmtr(t around the regions of the .

. Mediterraneas, fromi thé beginning of the Christian
era. Maria, the ]ewesé, a renowned alchemist of Egypt
. (15t century 4.0.}, gives-the first derajled informatién,
- stressing the fact th:at 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

Egypt, wriring ca. 3&:0 anp, speaks of distilled water.,

¥ antike Techpik,” Lupzu., e Berlin, 1924,
des Alkohols,” AbK:uder Berliner Akademie; 19713, phil -hist. KI. 3.
BB nisiching & Auvsbreitung dir —'Llchcmu, ‘Brrlin, 1919,

“Die Entdcckunp:"

Fig, z13. ALconor STove axp Wine CoNralNen,

"CHINA AT WORK . L

The cocling of the cover, 1o aid condensation, is still -

primitive and done with a sponge dipped in cold
water. Synesios, in.the 4th century a.p,, described the
still in its more advinced form:-a aripod holds the
receptacle, the vapors rise vp into a hrelmer of glass
or metal, formed like a Hurman head or a woman’s
breast, condense on its upper surface.and flow off
through an oblique pipe. Thus the developmcnt of

~the still went on and the apparatus received 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 alcchel
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 distinetive
feature throughout the whole development and a stll
without it can hflrgl',r be consndercd a pgrt gof this_
Mediterranean development.

. Let us recall the descriptian given of -thee Chlnese

sull and the more primitiye ‘Mongolian still. The

stmilanity between these is_so™tose, the Chinese sill
merely modified by a pipe extendmg from the catch—
basin, that we clé‘ar]y recognize in the Mongollan sall
the prototype. This, however, is distinctly different
from the Mediterrahean type and cannot by any
stretch of the imagination be explained # related to
ot derived ffom it. My conclusien is that'the Mon-
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~golian stilt which was vsed solely for disulling al-

eohol is a distinct developnient of inner Asia and that

it may be closely linked Wich the invention of alcohol.

Traders who frst chserved it may have imparted
“their knowledge to the Occident and it seems ulso
plaﬁsihlc that there the more efficient Mediterranean
still was presqt,d into service for making alcohol, in-
stead of using the more prnmme type whxch survives
his da} in Mongolﬂ.

CH[’\IESL ALCOHOL STOVE

_ It is thc cuqmm in China to drink all hevcr.wcs
hot: Bitter experience has probab]y.taught thr.j_ pr:uplc
to adhere strictly to-thiis custom and avoid, especiolly
! ﬁthe*tmp]ﬂl summers, all }\mds‘uf infection <on-
veyed in unbeiled water. "The same. principle of
aLlncr tea infusions or plain water hot, has also been
extended to Chinese wines be they fermeated or dis-
[(et] beverages. In the latter case this is,. of course,
ced. pmphv]a\xs, for wines and Ipirits do not
convey anymexions bacteria, One interesting effect
of heuted wine i thig it rises much quickerto the

Fig. ar4. Fareues 'va:—:—)mn View. 5

head agd that thc thncse fcclswhcn he has enough
before he really becomes, mmxlcdtc&mnkenn{_ss is
a rare oeeurrence in China. In northern L’“hlm'”m
distilled wine made from miller op sorshim is <on-
sumed. It is very stronyg, almost puee alcohol, and the
head of a bousehold usually takes some with his two

Umain mecals 2 day. At each meal a child or servant is

sent to the shop to have the concainer filled. Fig. 213

. shows on the. left the container for che liquor, a Tittle ™"

vase 4 inches high holding about 5 Auid ounces. In
arder to heat the liquor at the table the spirit lamp
or aleohol stove at the right in Fig. 213 is employed.

A circular open bowl with a wide rim surmounted by
three.knobs for the continet to stand wpon s perfor-
-ated through

the sides, by two round air heles op-
posite cach other. Inside of the bowl stands a small
immovable cup, and into this a little of the Liquor is
poured .md ignited, and tten the container pur on top
to be heated, Both the spirit lamp and wing container .
are made of coarse porceluin and glazed with a
‘brownish black lustre. The Chinese call this alcohol
Stove sheng Asien In, which means fairy stove, The.

specimen photographed was procured in Kiauchow,

-

.

K
;

- 147,
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L
Tha z21s. K[fm{z.w Stove—hRonT YiEw. -

Shantung provmce. In this px;ovmr.:e the alcohol stove
is is qite 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
.dlstllhng was introduced during the Yuan (Mongol)
d nasty, 1280-1367 a.p., which may not.meansore

an that it came 1o’ Chma through Mongolia, pos-

slb]y even earlier. Another interesting fact is that a_

':jcond name for Chinese spirits, especially in the
uth, is samshyu, which means thrice- burned, and
'that the a2nnals of a Chinese commissioner of customs

fho wrate in the beginning of the 13th century abour
the Arabian trade relations mentions semshu as an
article of export®® taken in exchange by the traders
who brought gooas from Arabia.

e KITCHEN 'STOVE
Chinese kitchens are small, dark and sooty and it is
almost impossible to take a picture of the kitchen
, ®F. Hinth, Chincsische Studicn, Mnchen & Leipzig, 1890.

a

.o

stove.” The Hatter is in principlt a squart" supporf-
built of four brick walls about: four feet high to hold
the ‘cast iron cooking bowl. The wall with the firing

.

‘hole is raised up a few feet higher, as a protectng

wall' or screen, to keep the smoke and soot frem the
cooking platform. It is Zlear then thar it takes at least
two persons in a Chinese household to cook-a meal.
One stands in front of the platform facing the stove:
top with the cookmg bowl *and’ does the cookmg
The other sits in front of the ﬁrmg hole, facing the
raised wall, the protecting screen, and attends to the
fire, Usually a woman supplies the fuel and a man
cooks. The woman, a supcranru.mied member of the
household,. or 2 hanigTown slave-girl or servant, sits
low in front of the firing hole and listens 1w 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
Feng Hua, Chekiang province, 2 more <laborate
cooking stove, showing the same principle, and was

"able 1o ke two pictures, Figs. 214 and 215, giving

. * . " ~ .
the rear view and front view, respectively., Srarting
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in our description with Fig. 214, we see two fring .
~ holes aid-in-the ceiter a recess Tor the oil-lamp. The
“~small niche at the Ttght is.a_place for flint and steel.
*The little stove on the left with a wooden hood over
" the ¢ast iron bowl is built on to the large stove and is -
1sed for cookmg when anly a few people are to be
"ldl‘:d for, while the farge double stoves, of which
are severdl in the monastery, arg employed for
gnms who at ceriain times come by the hundreds,
The fuel for these stoves is brushwood. There is
usually no, chimney. provided for, and the smoke con-
inuously emerges from the hring hole, as can be
seen from the discoloration of the wall above it .
“.Fig. 215 gives the front view, or cooking platform
of a double stove with two cooking bowls. The higher
wall ‘at the back has, at the extreme left, a mche for
the oil cruse, und the niche in Wiz cenrer contains 2
tablet with the picture of the lgfchen-god who pre-
des over the culinary affairs of the houschold. All
during the year incense is"burned YBefore the image
of the kitchen-god at the tiime oE the full modn an

come thmugh observation-of the drymg of food btuﬁs
-by the rays of the sun, which no doubt preceded the
appllcauoﬂ.of artificial heat and led to it. Bur once
in the possession <f the art of using fire for cooking,
no matter how L[ was derived, it was bound to. im-
prove step by step, am%as far as the Chinese are
‘concerned, we find, at the time of the Han dynasty
(206 Be. to 20 ao.), perfectly developed cogkin
stoves with firing hole at ane end, openings Tor pots
on the fop and at the other end a well defined cireulir .
sleeve extending upward for smoke egress. The
knowledge of these ancidne stoves has been derived
From pottery and tast iron specimens which have
been recovercd from praves of the Han dynasty. At
present the Chinese do not have any large movable
stoves for kirchen use, which in the lzast resemble
these early diminutivé gravefinds: The modern
kitchen stove, as we have explained is stationary.

It is an archacoldgical problem how ta explain the

fact thax the Chinese were acquainted with the

principle-of-the chimney two thousind years aga and

pew moon, the 15th™and the ist day of the Chinese’y uwsed it, while now there is smrcc]y a chlmncy to be

" months respectively:
when the kichen- crod rc:p.llrs on hlcrh _to. -rcp‘ort ()f
the doings of the faml]y dur1ng—~fhé year, the con-

Finally at the*end of the yeas fﬂuud in southern and central Chipa. Afrer giving it

.much thought I have come’to the conclusion._that-the
-lusian

‘Chinese wmmnqs for econorhy’ s snke.

science- strlr:'nm are wont to sméar ihe idol’s mouth® The smmty ‘of fuel which# became more and"more

with honey hoping that its report, may sound sweet
to the avenging gods. The cast iron cooking bowls
et into rhc stove top are. cmrered W1th wooden hds
boiled rice o the table.and nearby a piggin for pro-
_viding water needed in cooking. k
The first impokse to use fire for preparing food
_‘was more likely 2 measure of economy than the desire
to make the food more easily digestible When prim-
itive man had with very inadequote weapons pro-
cured a huge qugrry to feed upon, the problem must
have arisen how to preserve the [éavings for several
succeeding meuls. The Arst suggestion may have

Fro.

acute-in’ the course of centdries must have induced:

. the people to abundon the comfo_n of chimneys to .

make the scant fuel go farther.

PROCURING FUEL
In the Chinese household cooking is done mostly
with wood. Fire-wood is retailed in the cities, in pieces
about & feet long, and has to he reduced into con-
venient pieces g fit the stove, This is done with the
cleaver shown i Fig: 216, The most striking featyre
is the projection at the end of the instrument which
serves a¥ a protection for the cutting edge of the

216, Fing-Waoor CLEAVER.
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" cleaver. Chopping the ﬁrc—\vood into sm.llI pieces is

done bv the women ‘who' crouch down with hent

“kaeds to do i In- place of a chopplhg hlock,. they.

uiﬂue the urm\nd the. Aooz-ll OE Stone o we‘od the .
paying ¢ of lht vard or street, it matrers no, the curting
_foolpm;;[ AS chlidren we often thought what
'ppmr: ‘block ‘a storie floor was. With, all
¢ ﬁmllly got the hatchct throuc*h thc

.Fm-_. 27 Ki}{_].}lLISG;\VUOD Hook.
.'kept the edég--ffbm the SE_(_)_[]E‘. sparks .woul.d Ry and
_the Iralian kn’ift—grin\clj.s)vou]d charge double rate for

"putting back an edge in.thé place of the dents: But
;-in China women and c}uldﬂ'en handle with impunity
} ths cleaver with the blg projection, guardian of the
~cutting edge.”” A ‘wooden sick, abour 12 inches long,
*isdriven into the socker of the Clﬁ"\\rf]’ for a handle.
"‘The dleaver itself is of iron forged in one piece, and’

':mcasurcs from. end to, end, 13% inches. At the back

“it s 3f§ inch rhld\ “and the projection at the end is

:-34 inches Jong and % inch thick throughout. The

'"‘In a \rcr ;I edition n[ Str1~-bur;.. 15n3 Mastrated by, (;run, o
Linger, A peasant is shown handling sueh a cleaver to cut waod.
Ctable-knife with a projecion te prevent cutting inle the t.;hlcdnth
Cran plainly be deen in o3 pleture in the "Hors deliciarum® of
_Herrad von Landsperg, dating from the 1ath century,

photogr.lph was taken in-the Native City, Shanghai.

«~ Where hundreds of millions of people cook their -

.meals with fire-wood the forests cannot lock very
ﬂoumhmg La the Ten Taj range in Chekiang this is -

“qiiite evideént, the slopes everywhere are covered with
‘brushwood anly, and where lighter trees have cacaped
_they are denuded of their branches almost up to the
top. Everywhere pegsants and young boys from abour

ten ye‘lrs on are seen engaged in climbing the moun.” ™

“ truns fin  search nf ﬁrc—wood
' Besides farming their M pur-
st is dealing in fire-wood. To
ctit branches of the trees, or fell
young trees, they are equipped
with. a heoked cleaver, shown
in Fig, 217, The basket shown

around the wood-cutter’s waist
so it hangs on his:back and the

this way the boys climb trees,
reach for the hook, and cut off
the branches. When two large
bundles have begt” gathered,
. they de the cut t vigs together
" and push the p_cnnted ends of

long, into cach bdddle, take up

the pole in the middle upop

theif shoulders and carry thr:lr
. loadt home.

haok, from end to end including:
the handle, is 20 inches. The

eng h
inc

The iron part.is forged

is tiechhwith its attached cord.

haok is put in the basket. In

a careying pole, about four: feet s

The whole length of the

of the curved part is 5

in one piece with a socket for-

1rtsertmg the wooden handle. The curved back of the

edge. The basket, woven of bambeo strips is 1t inches
lonng, 5% inches wide and 3 inches thick. The pictire

", was taken at Se Aw in Chekiang province, ~

" COORING

<

Fig. 218 shows a 'Ch{'n.t:'sc conl;ing Eowl SE:I)OEtcn
refegred to in these pages. It is made of cast iron of
cxct} lent - qualiry, and used forvbmhng rice, frvmg, .
ﬁtt:wmg, ahd steaming fobd. Th:__dmmcter an top is

heok is % inch chick, and tapers to“a sharp curting




hen stave is fed with wood, stnw, chaﬂ' ot argol,

and the flames strike discely, against ‘the bottom of

of the stove.

~ A necessary adjunct to the coong Bowl is the
*little brass shovel or ladle, Fig. z1g, which is wsed
for puting food into the bow] and withdrawing it,
" and foe srﬂ'rihg and turning food while being ‘boiled
" or fried-in the bowl. Iis length withete the handle is
" .54 inches, and its width 4 inchesi A socket on one
" “end receives the wooden h"lndlc‘ 6/2 mches long and

~;about 1 inch ‘thick. ' :

geé‘ rcstmg on the, inside Wall WLthout ;Quchmg the
&d- underneath, A poteelain’ dish” with some ad-
al fmod 15 then. placed on top of this, screen, and

from . 8. con—_
i hood d

Fic. 218, Coarixe Bow,

€ 'cuokmb bowl which fits ‘inte a hele in thc mp.

“wWhole bowI covcrcd wlrh the wooden hood shown_

% of an inch t}uck ]ii:cwisc the wooden top disk.
The wooden ]m%dle is either nailed to the vop, as in

this case, or it is dovetailed into a betom- ﬂarcd
" groove in the cover. The staves are held togcther by

bambeo dowels and a hoop encifcles them, made of
twisted bamboo strips. The ‘material of this hood is
pine-wood, lacquered red-brown with a heat-resist-
irig pative’ Llchlcr The picturef, Figs. 218 to 2120,
were taken at Sh'lnghal, in the Native Cn:y, Klangsu

’ pl’OV]l‘lCE

"The pot holder, Fip. 221, is a contrwance for plac- -

.ing a side-handled pot upon the burnlng embcrs and

withdrawing it therefrom. A stick handig, 204 mchcs_
long, is mortised into a wooden cross strip 4 inches

. . “long and 1Y% inches square. Into this are mortised.
Oftc:n whcn “boiling thmgs in. the cookmg bow]

; bamhoo screen (see Fig. 229) ‘is hud over it, the’

two woodcn pins, 2% inches long and % inch thick,

+here seen projecting from the cross strip. ‘The holder
_is applied as shown in Fig. 221, The pot is made of
brass, 7 inches' high and 6 inches in diameter. The .

p1 re w’ls taken at Sha Ho, Kiangsi.
The. Chmesc r.()oL most of their food in the cast .

[ Fis. zrg. Coosiye Laoce,
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on bowl. But sttwmg pDrL is frgquently done in a
rass pot such as is showrt in Fig. 221. The pork is
"'.ut inta square ‘pieces, in such a way that in each
pu:ca: there is mear, fat' and part of the skin. The
stewing takes hours. With the lid upon the pot, all
the Ravor is preserved affl the meat tasty, even the
skin, and pig-skip at that, becomes tender. _
As in all rice-producing countrics,” pepper is. used

"« very extensively in China. White pepper is most in
favar, and almost the whaole output of the Straits
Sertlements is exported to China, The pepper shaker,
shown in Fig. 222, is used only in the kitchen. The
Chinese. dont season their food after jt is served, and

Woox, Cover Faz a Cumf;s\;q_lio\\'l_:'

Critet-stand on the table. The Chlnese have altogether
'peculiar idéas abour seasoning. Rice is boiled and
erved withour - addition “of salt, and so dre various
vcgcr:lb!cs Bean curd,
cust']rd in comntrzncc 15 hwhlv 11utr1t|r)u:. bu[ insipid

S e

Fig, zzr.

oﬂscqucntl\ there is neither “salt- (ﬂlar caster ‘or

sumewhat resemblmg egg

to our taste for the wane of salu Meats, fish,

. goups and sauces are on the contrary highly -
*seasoned, and red and greén peppers are
_..1]ways a. part of thr: country people s meagre
fare. :

Batanical 1utl'-or1ues assert thaL the Chi-
nese had in classical times neither white nor
black pepper (Fiper nafgrum), nor the
peppers of the Capsicun family (Chillies),
and that the Chinese pepper of old (Hua
Lsiao) is the fruit of a Zrmzfroxy{on of which
more than a dozen spccnes are known .in o
China.

The pepper shaker is 2 mund bamboo box
with a lid rurned on a reciprocating {ie,
fore and aft acrion) lathe. Lid and box are
topped and bottomed by the natuml joints -
of the bamboo. The bround pepper.is intro-
duced into the box and is shaken our through
a small hole (at the side of its lower end) which can
be closed with a slide. In Fig. 23, 1o pepper shakers
are shown, one with the hole open and the other
with' the slide pushed over it. The specimens were
_procured in Nanch:mg Kiangsi province. )

“At Chinese feasts each guest has at his place, for
- his pclsonlll use, a smal{ shallow dish filled with § soy—
bean sauce in which to dip picces of meat ad libitim.
For dipping pieces of Chinese ham, similarly, a litle
-dish with vinegar is furnished at times, .

In the ]apanese kitchen a rasping instrument is s used
for grating various substances. | have seen it used for
-grating the “daiken,” a kind of radish and the root of
ginger. Fig. 223 shows the usual form of the instru-
‘ment. Tt is 2 flat piece of tinned coepé?"ﬁmh surfaces
are indented in rows with soar@ projdetions made
by a trizigular pomtcd punch The punch s apphed
slantingly and the rough projections point then in the
direction of the punched dant.._ch rows are made
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‘in such a manner that some have the pmjections

pointing toward the handle and orhers in the opposite
direction. The instrument is held by the handle with
the left hund in a downward shating posison 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 rims for guiding the grated
material as it slides down into the dish. The whole
length of the instrument is 8% inches. It was photo-
graphed in Nagasaki.

I have seen the same intrument made of uno—lazcd

-

222, Prerek SHaKERS

porcelain and it answered quite avell 3f- used for grat-
ing soft material for which it was intended. It must
be understood, that bath graters, the metal and the
porcelain one, haye no holes penetraging the grater,
the points of abrasion sinply rise fr¥n the surface.
The action is that of a rasp.

A porcr:lam 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 uprurned and shaped
to form a spour for pouring out the semiliquid“grat-

Fio. 223 Jaranese Graviso IxstRUMESNT.
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Fio, 224, Japaxess CuLtsany GRrATER oF

ings of succulént roots. The diameter of the bowl is
5% inches and the height 114 inches. The phatograph
was taken-at Nugasaki. This Japabese gradng bowl
reminds one of the Roman clay bowls with inserted
fint. chips found ameng the remnants of Roman
frontier forts In Ge.rmany,*-'many of whlch have been
excavared ar 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

= emic Technik des Alterums™ by Albert Neuburger, Lup:.lg,
19an, Fig. 145, and description on page 93.

>

for baking without the tedipus intermediate
_step ofmaking flour. _

The sieve shown in Fig. 225 is used in
Chinese kitchens for straining. The frumewark
is made of baomboo splints stitched ragether
with strips of cane. The tightly stretched fabric
is conrse grasscloth mate of the unbleached
fibres of the ramie (Boehmeria nives). The -

smaller unfinished sieve on the right, shows
the overlapping ends of the fabric, which will
be cut off o complete the process of irs manu-
factore. The diameter of the sieves is 16 and
214 inches respectively.

The steaming-trays in Fig. 226 are used for
baking Chinese meat patties. The patties are
mude of a circular plece of whear dough.

I\ Minct:_cj meat is placed upon them~and the
© N\ edges are then folded upsards and crimped
togsther. Into each tray a circular plece of wet,
cotton cloth s pl.\ttd and wpon this the
patties. One tray is put upon’ the other, and
finally upon the uppermost_one lh; ¢over, shown in
the picture leaning against the trays, The whele stack
of trays is then placed upmf the cooking bowl] Alled
with water, and this brolght to boiling. The steam
percolates through” ‘the trays and cooks the patties
Lhc dough becoming light and fudy. :
Both-“phatographs, (he _]\_lt_C_l}E_l']_ sieves _and | the
steaming-trays, were rakem—at the workshop of a
bamboo worker who manufactures sieves and trays,
outside thé East Gate of Linwkiang, Kiangsi pmvinct.
In Fig. 227 a cake mold is shown, which reposes
now in the Mercer Museum, in Doylcstown, Fa. T

Fre. 223, KireHes Sigve.

)
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sw b wse while
Fare i Lung Chuan, Cheking, A stregt cake-vender,
who had set Up shop directly on the pavement against
a howse wis busily engaped Do, furming hinde cakes
with md muehl Aside of hine o A liethe charcoal
stove with wopan of oil on it in which the” cakes T
tw be fricd and then were ready for sale.

T]]L‘ ]‘['l“]l'.!. ]‘\ o L'lJT'l'J]NJ.‘ii[C' L'l?l'][r‘l\'i“'l[.-t', r[‘ht CHSC”ILI[HI
purts are Arst o flac se-board o campheor “wood,

pine melies long, fve biches -widde_and hali an.inch
- thick. wnd then hinged theraro another board of the

PR N4 TR TE S TS NTEN PR SR

wbf*the size

ste thickaess bet Orhweraise Llll]}' abowt
ob the base-board, This hinged boaed can be made
swityy between two bugs risiag Frony 1he sides of the

Fase-boaed av pivins, and as shown in Fig.a2y is seen

lving aver the lefr half of the base Doard. The hinged

Bowrd has in it centg e seabtoped hole, 274 inches 1n
diameter, and through @t con be seen the caeved
destgn of 0 flower on the surfuce of the base-board.
H_\" :‘.\\'inging Lllc. pt.'z'f-nr.llr_‘(l beard over w o the ['ighl._
the hesle will il over the dusign ot a Chinese characrer

carved o that side of 1he base-board.
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The forming of cakes & easily done by pressing
some dough into the sefllopgd recess of the hinged
huard as it rests over wer design in the base-
board (the position shown in Fig. 223) and then

lifting the hinged board to push from it the flat cake
with the imprine of the flower design on its one sude.
To get a cake with the other design the cake-vender
merely has o swing the hinged board over to the
right side and push his dough into the recess over the

axf, Cioerey Fremoog

- e,

design on that side of the base-board. One might
think that the cakes made in this mold are stamped
withu design ‘on bath sides. This is not the case. The
convenience of this compoﬁite mold is thar with

now a cake can be made with-one design, and then

the other hall of the mold. One arnament represents
a dower, probably Hibiseus Rosa-Sinensis, which the
Chinese are very fond of picturing, and the other the
conventionalized Chinese character Ha/, meaning Joy,
Gladness, _

When 1 wanted to buy the hinged cake mold 1
introduced a serious problem into the simple, even-
flewing, cake-hoking existence of its owner. There
swere o few pennies'to be made, and yet it would stop
the flourishing business of making cakes unul a new
mold was procured. I understood the perplexity and

-

another with another design hy simply using one or-

graciously pgreed o wait a few days, uniil s new
mold could be made, and then obmlm.cl i for u just
consideration, _

For feeding a litter of. pigs. very wiscly a long
mirrow trongh s used, so thae cuc']-n pig gets o chance
at feeding. If this precaution werd not wken and the
food presented ‘in oo round basin or dish he most
forward of the Jitter would ey to/"hog™ it all. Similar
tendencies are inherent in chickens, and w ussure
commianistic fudmg, n'lmcly t-.ﬁu;l} apportinities in
the pursuit of the grain profferdd, o feeder, as shown
i Fig. 228, 15 wsually emp]m:d by the householder
who keeps chickens, and they are legion. The feeder
is stmply what in Eng];md woiuld be called o plggin,
a wooden wessel, wich one stave extending upward for
il hllnl:]l[:. “"hﬂ{ tr;ll'l.'i{iJ!'l'l‘lS t]-N: I]Ilggil'l illt(] a fetdcr
is the row of gothic windows. fourteen o ally cut
wround the whole extent of the wooden swall. It is
great fun te warch the chickens crowd arnund ag—
teeding time, ench hunting a window to pick throogh.
Senmretimies tlus Feeeder has o W(:_(:(ltn lid-with 1 notch
for the handle extending on the one side, and
sceond notch for 1 shore stave extension on the other,
which 15 to keep the lid from shiding off. The goose- -
head handle extends over the center of the tab, and in
this manner alfords an eosy and steady grip. The
staves are bound  with htmp% of bamboo  which
materinl- is eminenty fited [or such use. The dimen-
sians of the feeder are 16 inches in dl.lmLtcr on top
and 2 height from the botom v the upper rim of 16
inches. [t was photographed at Tao Yao, (‘hcl\mng
province.

The raising of chchtns is for ment dind eggs. Fish,
pork or chicken arg the dishes uccompanying the
vegetables and rice at a Chingse gentleman’s table,
and at the poorest farm, C\’CII}’ﬂ'lOU‘TI'! only onee in a
great while, one of the chitkens has 1o do duty at
1able 1o interrupr the monotonous fure of rice and
it cahbagr:

KITCHEN UTENSILS .

~ Fig. 229 acquaints us with some utensils which are
found in almost-every Chinese kitchen. From left to
right the first article is a bambog sereen which 15 used
in the cast iron bowl for the process of steaming food.
White the rice is being cooked in the bowl, as we
explained under Fig. 26, this screen is placed directly
over the rice, bue not in .contact with it, and porcelain
bowls with other foed to be steamed or mercly
heated or kept warm, are placed on the screen and
the whole covered with the wooden hood: The

4 .
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screen is gnade of bamboo and has a diameter ‘of 21

inches.
The nexe object is a basker useéd for washing rice
preparatory te cooking it. The dry rice is placed in

: i LI ]
tt, sl wherever a stream or poo] of water 15 near at
hard the Chinese women can be seen at the water’s-’

edge Alling the basker with water, sticring the rice

s with their hands and Jifting the basket up to let cHe
“avater drain ‘off through the meshes of the basket.

t frst a liquid fike milk runs off and the dipping,

“stiering and draining s repeated about four®or five

7 times .until the water loses its milky appeirarice, |

wus going to s.!\' umtl the water gets clear, but
ht‘LLed rmselt in time. The waters amund Chmese

w fic_it, inserted. The height of the cvlinder 15 5347
inches and the diameter 4 inches. The bdmboo nndle

="'1s 1314 inches long.

. The last article to be dcqcnbt:c is a- SJ,iCLr for
furnips, seen in the picture lying iv front ofZthg screen
and busket. A board 21% inches longy 3 mt?lcs wide
and % inch thick has in its middle a gecfangular hele
aaed over this ht)lc is Fastened; with little native mnde
brass .mails,.a strip of sheet brass. In the manner of
repoussé wark long grooves have bren, hammered into

the sheet and one end of ecach of these grooves eur

apen. These narrow openings with sharp adges form
the knives. When' ql]dmu the turnip over thess kntves
with ]1rg__.$§11rc. lengthwise with the board,” narrow

Fic. 225, Kiveney Urewss. Y

villages and -habitations are rarely clear, and often i
scemed to me thar the rice might be more whole-
someé if it remained unwashed. The milkiness referred
to, is due to craces of powdered limestone or wood
ashes. which had become mixed with, the rice when

polishing it. The basker woven of bamboo splints, is, -

16 inches in diaroeter, and 4 inches high. )

Next in the picture are two dippérs. The semi-
spherical vne is made of pine wond, the handle and
bowt being in uﬁeﬁlpiece, The inside diameter is 834

_inches, the thickness varies, being about 1 inch more

ar Jess, und the height 4 inches: 1t is used for dipping
water out of the water kong (an earthenware storage
tank for ruin water) in the yard, when larger quan-
tities are needed. The smaller dipper is used in the

- kitchen 1o take water from_ a smaller komg which is
usually found standing ncar the kitchen stove. The

bady of this dipper is & section of a bamboo tree and
its bottom is formed by one of the natural joints

-which divide the hollow stem of bamboos inta dif-

ferent sections. On the sideof this cylinder a dove-
tail mortise has been cut andd the handle, fashioned

slices are cut which |5a:'s‘s""ti1rough the holes in the
metal and thea throughi the hole in the board. The
knife edges, I wus assured, keep sharp indefinitely,
and this, no doubt is due to the brass sheet havin
beén hardened by thorough hammering. The picture’
was taken in Sha Ho, Kiangsi province. ’

TABL BW:\R E

The most universally- known fact about the Chi-
nese is that they use chopsticks to convey food to theic
mouths. We are apt to look down upon this asa crude ;.
methad, but should remembes that the general use
of the fork in Europe does not date back farther than -
the Jate tbth century, before which our ancestors used
only knives and their fAngers, while the Chinese have T
been using' chopsticks for several thousand years. R

Chopstlcks are rwo slender rods of wood, bone,
ivory or silver which are d \;crously manipulated
ta pick up morsels of food:7] g'y are held in the right
hand beeween thethumb and the fingers with only
the licde ﬁng‘ﬁﬂi The one is_:bgld statiaﬂa‘r}' rest-

ing in-t}i# crotch between the lowér part of the thumb
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and index-finger and is steadied with the tip of the
extended ring-finger. Above it the other chopstick is
pressed by the tip of the rhumb against the upper
parts of index -and middle-fingers and through the

tempring to pick up pieces of food. Ordinarily the

-sticks and a porcelain spoon. Placed on the table the
| 3poen rests-on the fat bottom of 1s bowl, The short
" hmndle shants uvj;;ard and s never heavy enough to
upset the speort” The spoon is used for eating soup
ot sauces out of a common bowl placed in the middle
“ of the table. -

The set of tableware shown in Fig. 230 is of the
betrer* grade, and even if not typical for the whole of
China, highly intéresting as it contains a fork. This
set was bought in Peking, and 1 was wld thae in the
northern part of China it is customary to have these”

~gatheririgs. The chopstxc]ﬂ are of bene “dyed red,
tipped with a silver cap at one end, and a lonfr silvlr
steeve at the other, which latter comes in contact
with the food. At large banquets] when you have to
reach 10 the center of the table where the fuod is
_standing, very aften ivofy chopsticks.as long as 12
inches are used. The pair shown.in the picture is gb4

handle of the fork as well as thar of the spoon is of
red-dyed bone; nicely turned. The metal pare is of
silvery”
prongs hold between them two ornamental .rings

" ... soldered intg place. The bowl of the spean is soldered

into a slot in the eurved ‘stem, The length of the

g
=

2300 CHOPSTICRS, Tapne Fors axp Eamivs Seoos.

mation of these made to move, so that the tip of the
chopstick approaches the up of the other when at .

Chinese use at their meals no- tableware except chop--

four p:ece; for each guest as table-ware ar festive

inches long, a comfortable size for every day use. The

The fork is two-pronged and the . slender.

H

fork is 834 inches, and of thé spoon."j%
inches, The fork is used solely for taking
up confeciions or swevtments. At home
sume stylishly gotten i‘j’p'bcqu of candies
wu:h a variety of candied fruits and the
like are often furnished with a similar
two-pranged fork and it may weil be that
the ides of deing this came from the
Orient.

The sporadic use <Jf':z table fork in
Jualy is vouched for in the 11th century
and the [talian Gabrotus Martids, when

king of- Hungary, was surprised- that at

utknown. Rules abour table
the end of the 15th century indicate cleatly

of meat only with three fingers and nof leave the
hand unduly loog in the bowl Another point of good
behavious was not to wipe the nasg .with the same
hand which you use for taking a piece of meat,™®
The expert use of chopsticks prevalent among the
Chinese seems 1o me quite as much an evidence of
refinemnent and culture as the use of the fork among
western civilizations, It is 2 more natural and less
dangecous method of eating; more natural because
the chopsticks are bur convénient and more sanitary
extensions of the fingers: less dangerous because the
mouth and tongue are nat exposed ta the sharp
prongs of a fork {or the blade of a kuife such as most
of pur ancestors used well down into e 14th

century), The knife is never used at the Chinese®

table. The food is cut into small bits in the kitchen
and can be takea up easily and gracefully with the
_chopsticks. The only abjection to the use of chopsticks
is the eoncomitant of serving the food for all in cne -
ish and the dipping of allithe chopsticks into it. But
the same Db]cctmn ¢ould be: made to forks under

. similar circumstanges.

Early European forks were always rwo-pronged,

similar to Chinese forks. A Chinese general writing

alfgpe his country says:® “Chinese tables are pro-
vidéd, besides the celebrated ivory chopsticks, with
porcelain spoons.and silver forks, and it is quite casy
to do jusuce to the féast withoor the use of one’s
fngers.” : .
It is not so wcH known Lhat Lhe Chinese always
# Yeldhaus, *Technik,” etc, Leipeig & Berlin, 1gr4.

2 Theatee des Chinops™ :GL'nCI'fIJ Tehunp-Ki-Tong, Parls
1586, ! - .

in 1470, the guest of Marthias Carvinus, -

the court of his host the table fork was:
manners of

that table forks were then not in penera] -
" use in Europe. The advice is given to reach for a plece
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'.use a spoon in additon to the chop\tlckq. As - b
mentioned abov ¢, it is vsually made of porce-
lain, tdrely of metal, like the one shown in Fig.
0. In.the hu[orlL.ll records of the Afier Han
: Dm"{sw (25 to 230 ap.) mention ts made of a
sset of lacquered spgons and chopsticks, and Luter,
though before the Sung dynasty, which com-
| “menced.in g6o AD. the account nofes as royal
':"glfta a spoon and thopsticks of rhinoceres hoen,’
“and another spoon and chopstick seg made of
pattcheet, 2, costly Incense wobd. These data are
a clear indication that the combined use- of
chopsticks and spoor is of grear antiquity. Early
Euwropean spoons are quite simitar to the Chi-
nese spoon shown, Thadbow is broadly eliptic
-rather than ovate e handle of equal thlcknus__-'
throughout and net flattened ac the end.

The use of chopsticks s confined to (._‘1‘11['1.1,
Korea and Japan. The nomadic Moné_ols carry
on their belts 2 case with a koife and chopsticks.
More discriminating travellers, Mongels and
Chinese alike, tn those northern parts, carry a
case containing chopsticks, fork, spoon, knife
and o metal wine cup. In another case which 1
saw, there was a silver band added to the out-
fit, about & inches long and 1% inch wide, thin
and fAexible, which ._lpp.lrtﬂtl\" atrvcd as u
tonpue scraper. )

Tonguc scrapess arc.quite common in China and
are uscd n the morning tlet. They are generalty
made of horn. The Chinese are not the only pecple

bothered with fur on the tongue. My grandfather

(1813-18¢2) in Germany used habitdlly a tongue
scraper. Apparently it.was then the custom to use
them, a fashion which in recenc years seems ro have
died qur,

pational drink of the Q}]mcs& 15 tex or, to he
Wt hot tea, At work and ac rest the Chinese
must have a cup of tea now amd then. If a guest
comes, hot tea is offered. Even when yoo 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 lubricatg the powers of bargaining. Under
these circumsfances 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 thermaos boule of the West,. 4 closely
wovtn’baskct or wooten container, is souggly packed

Fro. 211,

Trarer Warwm ER.

with raw cotten, the teapot set imto it so that only -~
the spout extends, and u circular wad of cotion put
on rop, so that the. teapol is protecied on all sides
against rapid radiation of the heat. The cover of the
husket ar wooden container is placed over this wad.

- Fig. 231 shows a lacquered woaden reapot warmer,
in shape it ‘resembles a small barecl, excluding the
handles it is g inches high and the diameter across the
cover is 11 inches. Two of the stves, opposite zach
ather, are cxtended to form handles. In these ex-
tensions are holes inte which fts a horizonal wooden
cross bar to keep the cover lightly pressed down. By
sliding this wooden strip us far as it will go rowards
the right, it disengages from the hole on the lefr, and
can be withdrawn to remove the cover and get at the
eapot for refilling. The teapot itself is made of
pewter. For pouring tea th® warmer is tilied, and the
tea runs out from the spout, here seen protruding
fram the stot in the (top fram} rim of the warmer.
The photograph was t'akcn in Sha tHo,r«-Klanpl
PrU\'Il‘l(‘ﬁ.

L




HE bcginnihg of clothing takes us back to the
very eradle of mankind. Spinning of hbres into
varn and weaving are amomee the outstanding

" nothing about their origin. Neolithic finds in China
“show pottery with textile imprints, but so da similar

all over the world. About one thing we_are certain,
“that China has given to the world the knowledge of
- using silk for weaving. There is an extensive literature
covering all its aspects, and we have therefore not
- gone inte this.

Coton garments were wori b‘.r lmerl.il maids in

nations and it wus held in greater esteent thansilk.

ungil the Sung dynasty (gho-iz8b an.). For a time the

persistent, that cotton did not come into gereral favor
. : ' o =
until the Yuan dynasty {:280-1367 a1},

o Chaprer 1T~
TOOLS' FOR MAKING CLOTHING :

i mvcntu)m man became blessed with, and yee we Lnow'

finds in practically all che investigatéd cultural ureas ’

- attendlance at court as early as 248 B Ou‘:nm]lv the'
:._Chmcm received cotton gmads as tribute from_other

The cultitation of cotton dnes not seeim 10 have begun’
“opposition of silk rearers and herip groweérs was so -

. on top by a horizental crosspiece. ¥

L=
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COTTON GINNING AND BOWING

The most primi_tivc"'mtt]md. of separating the cot-
ton seeds from the boll is pulling them out by hand.
1t is sll practiced in G hina by poor pmpie who -buy
the® raw cotton in small gquantives for immediaté

- home use. Qrdinarily, however, a contrivance has beep

in conuon use untid very recently which consists of
Lo J’Dller_s which revolve in contact i& opposite direc
uons. The raw cotton is fed in between the collers,
passing through .like a ribbeit and the seeds remain

“behind. This pI’ll’l‘l]t]\\,L‘ n; u:hln(: is East being replaced

by a modern foot-dry en cotton-gin, which does the
work more rapidly4idd is much prefeered®even though
the Abres are mylich torn and the yarn pFoduced is not *
as srong. ' S :

The primitive cotton-gin is either ixed firmly upon
a three-legged stand, or tied to a bench, as shown in
Fig. 232 It consists of a frame made of two up}ights
miortised infd-a wooden bastplate, and held together

Fic. 232, CorTon-GIN, .
161 SIS
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The uprigﬁats have vwo bearing holes cach tor in-
sertion of the rallers. The lower roller is of haed. wood,
1%. inches in diameter and 24 inches long. Ar the
prot’rudiiig end a wooden crank is inserted. The roller
_is kepr from sliding out af positen by wooden widges
which passing _hdi'i::(:ﬂta]l;-‘ through the uprights,'ﬁt
into circular grooves crosscur into the roller, where
it rests ini the bearings. Above the wooden roller
and m conmct with it, resis a wmuﬁ“hr iron rollet
5/ -of ainch in diameter and 17 ipches long.
It 'is ruened with o trea-
dle acached 10 a wooden
shaft  whose  ends
-\\’l-.‘igh[edé with  wooden
blocksz This weighted shaft
serves as i sort of Hy wheel
to keep the, motion con-
seant. The shale 15 niounteel,
threugh o hole i its cen-

)
are

squared: end of the iron
r(:]]er, and is held 1 posi-
UUI.I by a wooden wedge.
~ Alwvooden turnpcg projects

S - ot right angles . from the
H\er shaft htlnw lhc “oltér and u string with 1 lodh

L)

}%10. 233 Cortoe-Cin Urox
= PrrsiavesT STaxn. Skitched
after a pin which | saw oave
m Wfront of a’ pede hut in

Pgailin_g‘ c'K-lﬂl'lng."

rcstmv Inmt]\r md &rmma r:f L'hL. - peb lead{ to oy

hamboo.stick which Lomplcim tTw construction of ﬂle
treadle, The bimbon treadlesstick, as T [':';arncd After-
asrards, should extend in” the:oppusite Jncctlonsundu

the bench. Irs end I‘Ests.loc)se} poR the ground.. The.

whole contrivance twag set up for us ‘by. :m old apcd ML
wornan in her m‘mll vard '1nd mv 1bnommc af [hJE)
most primitive Toton-gin pre\‘entcd me frorh corpeet-
Hig the position of.the b‘lmeD stick. Prey lleﬂl\' 1 had
seen only the rvpc ptrmancntlv fixed 1 up{m 1 wooden

stand, Svhich, however jsiihe same in prmclplc 45 G -

 be seen from Fig. 233. The length of the Ayer-shalt
s 3 feeq, the \muden mallet-shaped ends luve dimén-
_sions of 2% by 3 by 24 inches. The hmght of the
frame as it rests on the bench is 15 inches; the width
12 inches. The length of the bamboo treadle stick is

4 feet and "'mﬁhts The frame’ helow the wuodcn:

rollcr is suﬁcncd by a Woodcn board pegged onto it
with 1rccna|,ls T .
Wﬁmcn umhllv operate this cotton-gin, and

Chinése wqmcn Welr: tmuscrs the operator sits on LTdc
. “bench astride, turns the crink i one direction with

Lher right hand and thes treadle and fly-shaft in the
5 “opposite direction with herleft foot, and-feeds the co-
ton to the roflers with her left hand. That one roller
should be of irom, and the. other of woad does net seem

ter, uptin the projecting

1 have any significance for the process, bevond the
fact, thar  expericnee probably - crught them that a
wooden rdtl would not-be of sufficient strength (o
hold the Hyer-shaft which in revalving exerts guite o
“strain upon its axle, For a lomg time T had been on
ithe lookeut for this primitive cotton-gin with rollers;
“usually the people koew about, but none were to [‘JC
found, until T was ditected by a lirde boy to the hotse
of a poor woman, a few lis west of blm Ho, sear
Kiukiang, Kiangsi province.

A _de_acmptlon of a catton-gin of the Sung Dynady
is extant, see skewch Fig. 234, according td, which a
waoden square held two pillars, each about ¢ foat 5

inches high, the pillars being connected on top with a .

wooden crosspiece. Edch pillar was pierced for an
axle, but the other end rested in a sucket which did
oL pcnetfatc the, pillar. Lach of che apposite ends of
the axles was ficeed with a crank, This contrivance, f#

would seem, was served by three p:crp]c, two wurhing o

the cranks, and dhe third feeding the raw cotton.
In Traly a ginning machine was used, - -probAbly an
adaptition of the “churka” of India, which is in prin-
ciple the same as the Chingse contrivance. The ital-
ins learned the cultivarion of cotton from India and
“call their ginning machine "Maﬂgam;’ﬂo. That sounds

suspiciously like mangle and the question arises did*

the Iraliun manganello torm the pattern for the man-
gle used by washer-women tg smooth: clothing? To
m\‘mHe medns to lacerate, B which thc ginning .

The# skewch sheivs, t'Fn. rd‘vmatrucrmn ()f a GD{-
® ton-gin A ke Suny 'Dnnuf\ [g{m 1280 .»\DT']'

: (]r‘mn after o U'Dlzt‘nlpnr.],pm _(]CQC!‘]DTIOT}
- The.. I‘m;.ln u'f the upng]u;"n fr. 5 inches.

R .
machine actually docs, tearifi th; Fbres oE lhc raw

cotton apart and leaving thL seced behidd: The name

then of the clothes maugle’ ‘scerns a m1-.rmnur but

suogemve pt the-originaf that contrivance as an adap-

tation of the manyanello afethe Talians to mhcr pur- ’

poses, namely the smoothmg‘uf L]mhes

1-'10 235 shows another view of 3 cotron- -gin, insprin- -

sle lju. sme as the dne describéd. This spegimen I
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saw and ph(__i'mgr:lphcd in Kien Chuidy,
Kiungsi. The ‘tri_a'd]c'
showir in the pmpa positon, The
Reight of the bench (s

The frame of the gin

stick 15 here
21 inches.
15 inches .
wide and 11 inches high, the diamerer

of the wooden roller 134 inches and of
the wrought ifon roller ¥ of an.nch.
The length ¥ the fly-rod swich its mal-
let Sh.lptd ends is 2 feet 1o inches. .
. That these-primitive, slow- WL)erL,
“Cowon-gins still persist is due w the
_ occas_mml demands of small house- |
holds, whe could not affard 2 more
éxpensive contrivance. A secondary
“feason may be thatfthis simple-gin
does not rear the Pbres as much as
.fdster working gins do.
Whatever the use to which the cotton
Tis to be pur after ginmng, the virious
fibres have to e extricated from each .
other and put into some seimblance; of - -
“.order; *this” is done by" bowmb The
~.requisites for this peocess are™s bow and 2 hammer or
pin for suiking the string of the bow to make it vi-
L hrate. Fig., 230 shows the simpfest form of 2 bow as
“it.3s used ji the ¢ country by the peasants: It consists
of a wooden rod's feet lo‘ng and ¥4 inches in diame-
"ter to which is fxed at one end by means-of two
dowels, 2 flat wooden board. This hoard is 3% inches
long where it rests against the rod, 3 inches wide and
‘1t inch thick. The rod tapers off at that end {ar the
right in the picture), to correspond with the thick-
ness of the board, Near the other end (on the left),
*from a mortise in th¥ rod extends another board § by
4 by 3% inches, On its owter edge this latter board fits
into” alngortiscd cross-strip of wood about “an inch
. thick. Its function Is not unlike that of the bridge
. on awiolin. A plece of tghtly stretched catgur passes

fastened to the lpop of a rope attached to the large end

- Lo -

Crad, 7 feer long and at its lhlckest e
thick. The lower end of this rod as shéwn in the pic-

over’ the two projections on' the rod. One end is'

e 2350 Corron-as,

of the rod and the other is wound around its top.

The method of handling the cetton bow is itlus-
trated in. Fig. 237 The opcr.lmr\ﬁlts on a low srool

"(shown,s_cp:tra[cly in Fig. 238) holding the how with

the left hand directly oter the ginned curran, which is
spread out upen a mat on the pround. The middie of
the bow is tied to a stiing leading to an CldStIC bamboo
114 an “inch

ture rests in a framed support attached to.the stool on
which the operator sits. The catgur held immcdiatcly
over the rotton is struck in rapid succession wuth a

~wooden pin 7% inches long and 2 inches in thickest

diameter, which is shown in Fig. 236 and in Fig. 240,
and kept thus in vibratton. The vibration is communi-
cated to the ﬁbres af - the- eotion. wh:ch are disen-

N Fic. 236, Cotrow Jow.
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Fio. 237,

,.wad{lﬂiug of hedspreads. padding of clothing and for

twisting inte rovings foe spinning.

The old man if Fig. 237 is an elderly woman and
we had to act qyickly o ake- her picture; before she
had a chance to think the mutter 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 therc should
have bctn

« The stool, Fig. 238 wuh its back-frame forming the

support of the bamboo rod is 18 inches high. The
seat-board is 18 mchea long, 11 inches.wide ar one
end, g inches at the other end, and 1'% inches thick.
The seat is rather low, its upper surface being only 2
inches from the ground. The lawer end of the flexible

ole, whose purpose is to legsen the strain on the
%I.I{Q[\ hand by suspending the heavy® bow. over
the work, Tv-here seen set verticafly through e heles

in the back Fr'lrr?‘mﬁ the stool.

Fig. 239 shows a cfh‘m bow, as used by profes- .

sional eotton bowers in bh.]ng,thh a maore elab-
orate bridge which makes it more cfﬁcwri‘“’fmenstmt
handling. Thc length of this how is's feet 7 inches,
Tts steiking pin, shown separately in Fig. 240, is 10

Operaror Horoyxg Corray Bow,

inches long and in largest
diameter 234 fiches. The
‘modified bridge of the pro-
fessional 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 affix a
sketel, Fig. 242, -which
shows the derails of ‘this
bridge with a bamboo tube
to suL_Porl the catgut. The
bamiboo tube ‘is held in
“pldee by a strip of pigskin.
Between the wood and the
bamboo wibe is a folded
plece of paper to.keep the
hamboo ‘tube [rom shdmg
out of plice. The lawer cnd
of the pigskin strap which
is about onc inch wide, is
inserred in a groove in the
wood and kept from slids
ing out by a round wooden
~ plug. This is macde clear by

: the sketch, Fig. 243 .The
ather end of the pigskin is awached to a pu:cc of
string whigh passes to the rod of the bow and is kept
stretched bl"ya toggle-stick. The end of the catgut-is
knotted over u wad of cotton and, the string actached
to the base of the rod is looped oq.cr this kifot and
holds the catgue Armly against the bridge, The cargue
passes over the pigskin of the bridge tavthe’ end-board
of the rod. This end-board is pmtettcd%} a strip of
leather which prevents the cargut fro \umng a
groove into the wood. Over this end-board the catgut

“passes to the end of the rod; then down the rod about

16 inches 10 3 projecting barmmhoo nail. Starting with
this nail the catgut is wound around the pole first in
large spirals-and then In close ones under the last of
which the end of thie cugur is tucked. When the car-
gut is siruck with the pin the groove under the glandi-
form head catches the catgut and by stretching and

- uickly releasing it impafts to it the vibration. The

bow it is held sideways as can be seen in Fig. 241, in -
spite of the unfortunate background. The photo:
graphs, Figs. 230241 wege taken in the Native Clty of
Shanghai, and Figs. 236-218 in Chao Ka Tog, a vl
lage near Shanghai, Kiangsu province: ./ '
Chinese records of the Sung dynasty (gbo-1230 4.0}
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..ton bow strung with a cowgut .cord wotnd closcl_y
. with string.’ In some parts of China instead of g,

: twme are used.. © 0. : :

SPINNING'

'S'pinning done without a spinning; whch s not
mmon in China. Passing by the missgable straw-
ats af poor people, one can frequently seQnthe Chi-
jese women standing at the door spinming With u
spindle 4 few yards of sewing ysen. Such a primiive
spindle is shown in Fig. 244. A plece of wood dabout
4% inches long and Il/g inches thick, with a1 small
iorkcd tree-branch cut to form a hook, or with avbent
iron %ail is all that is required. The height of the
whole contrivance shown in the p1cture is 2,4 inches.
“In ysing this spindle, the yarn is started by rolling
the Abres betweeri the hngers, or upen the upper part
£ the leg, then the twist thus fashioned is fastened to
he hool-. of the spindle. The spindle hapgs free and
s set spinning by wking the hook bc‘!wcen thumb ,
and-forefinger of the right hand and giving it a tw1rl
- The material, be it silk, hcmp or coton rovmg,

x a

Fre. 238 .COT'I‘O,\‘OBOW'ER'S SToeL:

mention bows strung- “with sheepgur, and another cot- -

waxed silk steings as in mugical instruments or stmng

then fed inwn
“when the spun’ yarn
~gets so° "long  thar
" the- spindle 'dmost
touches the ground,
the spinaer winds it
upon the base of the
spindle, passes the
end ‘up under the

- barb of the hook and

resumes  spinning.
The spioners sit ar
stand when using the
spindie. In Se Aw,

Chekiang province,

where this picture

was taken,. this type
of spindle with a
square  whorl s
ased only for silk,

but arpund Shang-,

. hai I saw it used for
_cotton and  hemp
spinning. The block-
Hase which serves as
a whorl is rost freg
quenty rectangular,

but in other pares

of China I have also
seen round whorls.

Throughour Ki- .

angsu provinee, the

itinerant cobblers on
the street spia their

own hemp yarn

the.
twi;h’_ ng twist and’

Fie. 130.. TrE CoTTon .p“:'j!m- a
Proressiosie Gowes, 7«
R E +
)

with spindles as pictured in Fig. 235. A bone fram the
hind-lcg of a zebu forms the wharl in the center of
which a hole is drilled to receive an iron hook or a
barbed bambuo stick. A threadystajted, by rolling
hemp fibres between hand an thigh is wound®upon’
the bone whorl and then a few tinés akound the sh; aft
of the hock. No koot or loop is necessary o secure
the hémp to the barb or hopk. Winding it atound the

~stern 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 %pindle, the bone is spun

around and while thé spindle thus spins, hemp is fed

to the twisted yarn cod held in‘the hand. After a
convenient stretch of yarn has been spun, it is wound
around the bone so as to distribute it equally on both
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sides of the centrdl dtem. The spindle with the jron In Linkiang, once & flourishing city‘ which never
-book is 7 inches long-and 3% inches high, the other  recovered from the ravages wmught b)l‘ the Taipings;

with the bamboo stjm is 7% inches long and

inches high. The fot
s |

Fie. 210. StRisinG Pix oF b Peorrsioxas Covtox Bowkk. This striking min belongs to the cottan

3% situated on the old road which led from Cunton .
mer [ procured in Wuhe and  northward through Kwangtung and Kungm prov-

. inces to I\url\x.mg, a part

Pcking, I found the
dlsmﬁ pmturcd in Fig.
247. 1 l‘l.ippcﬂcd to walk
into the qhop ~n( a candbe-

~ maker, a plage hardly 10
-he thought_of in connee-
tion with spinning, and
discovered onleach of the
several work-benches ane
of these distaffs with raw

bow of a professional catton bower, shewn in iy, 239, and was whetvgraphed with the bow i the tj“\ hooked Upf}n it stick-

Native City of Shanghai,

ing in"a slot, At chese
' ‘ henches svorkers sat ei-

the latter in Sun Ho, Anhwel, where the peasants use - gaged in muking wicks for candles, The method ero-
this type of a spindle I found no bone spindles in ployed is as fo.l]uws The pith of_a rush is wound
around a stff kind of straw or sLdgc and when in—- -

Kiangsi province. o e

It was only through descriptions found in an

old Chinese encyclopedia of the 16th. century
a., that I learned of| the use of the distaff in

connection with spinnjng. of floss silk, Floss silk

is mude of 1the loose sL;rt silk fibres surround-
ing the cocoon gnd is konsidered much inferior
- to the long silk reeled from the outer layers of
the cocoon. The translator of the passage ' in-
* forms us that the process of spinning described
refers to the time’of Absolute Monarchy in
- China, 221 B.c. to 221 ap. [ quote: “The way to
make a ‘pien micn chou,' axle or roller for rwist-
ing floss silk, was as follows: A small roller was
made of wuud or stone, a small axle about a foor
in length being fixed to"it. The Auss silk was
then first hung o a crotch, anid the erotch held
in the left hand whilst with the right the silk
was guided on 10 the roller, which being sus-

pended in the air, the floss silk was twisted ito

a thread, and then wound around the axle.
‘edflcr'[hjs it ceiuld be used on the waeping eylin-
Ber us sil k thredd. It would be used by women
and yirls, talying the place of their skilled Tabor
in weaving and spinning.” The translatur, not
happily transluting the rechnical rerms, means of
course by “mle or roller” the spindle, by "a
small roller™ the whorl, and b)* ‘crotch” w sort

of distaff,

‘E.T. “ erncr, “Sexinlogy of the Clinese,” Lonelon,
L1910,

.
Frg, zqr, Proressiowar Covtox Bow SCSPRsuon
Mere the Aexible \uspwdiu pele ifA00 st o the
staol, 350 Fig. 238, ut fasteney, upan the back of the wike

case an apprentice bay, who pesed for the pictwre.  The “bperatar

\rﬂ.u]s the coton, 1.|1mr1 a low mable, not here shown
how with the Ieft hand..

4 anf[ holds-she

O[ the old ovéfland route -

w4 Booy l’iu'f A

ar
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tied down with a piece of silk fbre which the \VOIk.E.r
- pulls from the distaff, The distaff, a forked stick, wich
 the silk wound about the prongs, and a few pieces of

rush-pitht wick [ying beside i, is shown in, Fig. 247.

¥

‘length of the distalf is 13 inches, its largest width 1}

L]t’d out of ene piece of woDd ~ .

" The high andquity of the distaf is best atgested 1o
by quutuw from Schliemann, the E).C.l\’:'lIOI of the
ruins of Homer's Troy. The destrirction oE*Troy by

calculadons of the Alexandrine scholar Eratosthenes.

s GAlgUL
— :
7 \ .
. _[E n E. i
- £ Plg-mkin
.‘: - - . "
H Bamboo Tube
— I i
g
- FPole - String holding Cotgud
L. .
Fig. 242, Deran. or Hathn Segisc Bamwoo Tuowe FuR

. INTENSIFYING \-‘wn.-rrun:is ¥ Corrox Bm\

" +*The results gf the excavations point rather to an older
age. ™ . .

“One of the most curious objects ever found in my
.. excavations is undoubtc;dly a- distaff, 11 inches long,
" arpund which is wound [engthwue a large quannty
_of woolen thread, as black as coal, - bk

evideatly from being charred @1

discovered it in the royal mansion ! {7 ' J.
at a depth of 28 [eet below the
surface,”

HEMP SPINNING WHEEL

N The obs"crvmiuns abott  the
hemp spinning wheel, Fig. '248,
.~ were made in Sa Sai Dung Gag,
{Thirteen Arch Bridge Village)
Chekiang province. For the warp

“H. Schlicmann, “Tlios,” Lowdon, 185a,
p. 327 Later investigations braught ot
that this find belonged 10 they secand aty
which had fourished between the 3nd and -
2nd millennivim b.e.

winding, the end of a piece of rush is reached, it is-

! took the picture scarcely expecring to get anything ~ as u plant overes feet
__al: all, as the light conditions were very poor.. Thﬁ."«: high ‘with angular

inches, and average thlckncs:. U of alﬁgnch Tt is f"ushr and little round seeds.

“the same word o de-
the Greeks tock place in 1184 sc. according to the * noe flax “@nd hemp.

of straw mats 3 single strand yarn is used which js
spun on the ‘wheel here shown. The materials ‘used.
arc the unhackled fibres. of hemp. My informants in-
sisted that it was fax
but they deseribed 1t

stems, ‘white Aowers o

Further inquiry re-
vealed thar the Chi-
nese have one and

Wooden Plug” K |
linﬂ.e af attcu:lhlns Plg-skin.

Fre. 244, 'Dr_-ra\u_s vt Banoe
o% Proressrosast Covron 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 stem
is hroken close to the root, when, because the' core
adheres to the roor, the stem Yips open '\lmsg its whole
lcngth The material is not retted, as is thr: practice

in Europe.

. .____..__._Thc;\r.};mnmg _whe-el is~veresimple, a- stand with -

an axle, and a reel revolving it. The Land consists qf

.three legs joined together with four braces by tenon

and mortise. Two of the Icgs are 1 foot 2 inches long,
z!4 inches wide, and 1% inches thick. The thifd leg
extending upward is made longer to hold the axle
for the reel. It is a naturally curved stick 2 feet §
inches long, 2 inches#vide, and 3 inches thick, taper-
ing to smaller dimensions toward the top. About 3%
inches from the top of this curved leg, is x"hole which
holds .the e rigidly in place 'by means of woodep
wedges. 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 firs ino the hole of

the leg. Where the crossed arms of the reel revolve on

Irg, 244, Srisucr




ft At is perfectly round, and ¥ of ;m' inch in giametor,
The whole lengih of the axle is 1 fuat 214 inches. In
mounting the rcc] upan the axle the right-hand cross
is uhpp(,d over- the axle ﬁrst then 2 hollow wod®en
eylinder, interposed bctwccn Lhr: wo crosses of the

3

[ e 0 Thg zys Spawprus

“reel, and fually the left-hand eross. The wooden cyl-
inder -which rests loosely -on the axle between the
cruss arms of the reel, is pushed vp on the axle untt
it touches the righl hand cross arm, and is wedged
tght o the asle by inserting splinters of wood. The
reel cun now 1t\u]ve freety on the axle and is prc-

vented from slipping oft by the wcuden-cyhndcr thus’

wedped 10 the axle. The axle bearings in. the cross
arms are lubricated with peanut oil. The reel- itself
Is & simple affair, fAwQ, CTOSSES formed of wooden Sty
32 inches long, connecred by fuur® weaden longituds-
nal braces g inches long. The crosses-each hive in the
% center a hole, onzhatf-inéh in diameter which serves
.-as-benrifig for the axle. The method of working the
wheel ts described under the next picture, Fig. 249.
First the spinner starts a yarn by rwisting the
fibres tegether between hand and thigh, then this
yarn is tied to one of the wooden braces connecting
“thes crosses of the reel. The other end of the yarn,
Sr_‘:lrcf:l}: visible 1n the pict_urt, is held in the left hand
of the spinner, see Fig. 249, und b} simply moving
the left hund with the varni in a circle the yarn
causes the reel to revolve, which naturalty twists the
yart. As soon as the yarn is as long as the spinner
can make it without leaving her sitting position, she
Zhanges the angle of the_yarn to the reel in suchea
manner that it will no longer twist {spin) but be
wound onto the reel which is still revolving. When

“the spun part of the yarn is thus disposed of, the

v

) ' ' CHINA AT WO’EK

angle of the yarn' is changed again to its former po-

sitian by hooking the end of the wound yarr to one
“of the rudial cross-urms of the reel, whercupon the

circular motion of the hand {5 resumed to keep the
reel redolving, and oew fibres are fed to the yarn as
before. The fibres are”
used dry without maisten-

ing of any kind.

The same  kind of
wheel I have seen in
Shanghai, only larger, for

spinning the strands of
rope ot of palm-tree fi-
bres. 1L is worked by a
man standing in front of
ir, who walks backward
as-he feeds the fbres to

lar mode of rope muking
with a Sthmn.lly Whu_l
of which “the

is shown

r Sits,

%l

H .
man translation, published
French work which a C hevald
ca. 1270 for e instruclion
of thig picture is given in ¥
Arbeit und Bildende }\Llnst b)’

iTour prodiced
shiers. A copy
e 11 of “Schiffende

Paui Brandt (Leip-

- zig 1928), Fig. 208, Wl[h the legend “Aus dem Ritter
~vom Turm. Basel 1493.”
“Flax, Linum sativem, L. wag unknown to the
ancient Chinese. It is nowadays culiivated jp.the .

- ¥
L e
- .r. :
- - P -

- Suowrsg Moue oF Ao
To Flook or SeiseL,

Fig, 246, Sk
TAGHING TARN

mountains of North China (prﬁbably also in pther
parts. of the empire) and in Southern Mongolia, but
only for the oil of the seeds, not for its fibres. ‘The

“Chinese call it ## ma (foreign hemp). The great

Chinese Herbal and Materia Medica published in the
: . . ! '

v

the strand. A quite simi--

wobdeut in a Ger-’
in 1493, of a”
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16th Icemur_v by Li Shi-Chen does not speak of it. Its
* introdugtion must be of more recent date.”*

The spinning wheel just described, Fig. 248, for
spiuning hemp fbres, is quite cemmon in districts
. given over to the manufucture of straw and rush peate:
where largé. quanities of hemp yarn are needed for
warp. For domestic purpeses, cquciaﬂy for the SEWINg
of soles fur cloth-shoes, which is usually a home in-
dustry, the twisting of hemp yarn is done without any

thigh. Apparently the catton spinning wheel, which_
s, found in_every rural home, does not; l&[ld J.tSElf to
spmmnv “the coarser hbres of hemp, and’{f no hemp
spinning wheel is present, resort has ro be taken d

the palm of thé hand _upon the thigh, The operation
" as.J saw jt, many, many times, is about-as follows:

A buadle of fbres, dry as they are, is laid beside
the sitting spinoer. She selects the fibres judiciously,
so as to.get a yarn of even thickness. To begin with,
a few fbres are taken by their ends with the lefe hmd

is passed with pressiice over them jn a direction
_ towards the knee. Sull leaving the right hand upon
“the fbres the hold with the ll:ft%and is released,
“whereppon the fibres so twisted will ol around
themselves. The process-is continued, and as the spin-
ner comes to the end of the fibfes, new ongs have to
be fed in, until the yarn is as long as (:lé's}reﬂd To un-

Pt H ﬁ\. Hrut;uhnclder, Shanghai,

" Betanicon Sinicum,”
1803 .

- .;,.
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-palm of the right hand, and, moving it toward the

iwheel merely by owisting the fibres together upon the -

in’the country (I don t forget ‘the one in Kien Chang,

‘the time-honored method of rwisting the ﬁbl:cs_WJ_Lb___u_sn,ugL}_)-,_pJacc 4 roofing tile upon their thighs, and

roll up their trousers and twist the- fibres upor the

~ard held tighily. The fbres are then luid upun the .

- 'an earthen pipe which fited the thig}T\for the same
“thigh of the right leg and the palm of the right hand’

derstand thls prmcxplc clcarly, take an ordmary one-
ply cotton string, double it and take hold of the looped -
cnd..wath thumb and forefinger of the left hand.-Lay
the looseends over your leg and. twist each around
its own axis by pressing down. Upon them with the

knee. chp:your right hand upon the twisted ends,
and release your held upon the looped end between
the fingers of your left hand, and you will see how
the released end will deil to form a two ply string.
Itlﬂ&]’d]’ll: cobblErs on, the street, and somcumes \:\.rmjngl}'u ol
Kmngm who would not sell me the bcautlful green

glazed tile of the Ming dynasny, as it fitred her thigh
twist the yarn upon this, others to save their clothing,

bare leg. e

The use of a rooﬁng u]e to. covet- the. thigh as 2
base for twisting fibges reminds one of the “eprriétran”
or “onos” of the old Greeks, the longitudinal half of ™

pu,rposc

SPINNING WHEELS

The type of spinning wheel shown.in Fig. 250 is
extensively vsed in Chekiang Provinee. [ also saw it
used in the neighborhood of Shanghai, Kiangsu prov-
ince. A simple framewark hslds the wheel proper.
"The wheel consists of arf axle 214 inches in diameter
in the middley reduced to 114 inches diameter at both
ends where the axle rests in holes of the framework.
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The whole ltngth of the axle is 17 iches. One end

which extends bLyond the hole in the framework is - woo

squared and receives the crank for turning the wheel,
very imperfectly seen in the picture, because it is
photographed parallel 1o 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 one spoke of the one sct, to the one nearest of the
other set. Over these strings, which form an elastic

.resting place, runs the line whlch sets the spindle in
o
1o,

The spinner sits upon a low stool about a foot

right hand the wooden crank; which is mounted
upon the projecting axle of the wheel. The spindle
is not set herizontally but points downward at an
angle. In winding, the yarn is held at right Zngles

the spinner would have to lift the arm up scraighe
inte 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 moved away from it in a horizontal directian.
The ‘cord which transfer® the motion from the
whitel to the spindle, runs over some bee's wax

as when the coblfler draws his thread over wax to
stiffenit. The cord thus waxed also imparts some

“which it runs. Without wax, cord and strings
“would 5001& wedr Lhrough A turning stlck such
45 WS USe IOD hl? prlmltlve OCCIdcntai Splnnlng

of wheel.

Fig. 2)1‘.5110\1:5 the spmdle of fhe apparatus at
L_‘losu' range. Its pesition and adjustment on bam-
boleab-beariigs 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“the husks of American sweet
corn. The twisted leaves béing into loops serve as

—~axte: beasings for the: spmdf’c 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, fies tightly over the spindle berween

_ the bearings, Elght enough to revolve with the

spmdle On'thisSleeve some bee's wax in smeared,

andl, over it runs T cord which trapsmits’ the
motign from. the wheel @0 the spindle. The bent’

L( en twig, tied tightly with a strip of cloth to the

framework beneath, apparently serves to prevent the

cord [rom w.lbbhng back and forth following the .

zigrag direction_ of the strings on the circumference

of 8 spokes cach, formed by bamboo rods, 3 feer 3 of the wheel. We saw some spinning whitﬂs_’wjjch
“inches long, pushed threugh tWU%Em&H—ULuld not have this steadying devite.

high in’ front of the wheel and rurns with the

to the spindle, If the spindle were set horizentally:

on the spindle, the purpose of which is the same”

of its wax 1o the cross-strings on the wheel over

wheel would of course be of no avail for this typc. '

1

Befare starting to'spih a loose tube or spool-sieeve, .

called a.cop-tube, must be thrust upon the projecting
spmd ¢, upon which the freshly Anished yarn may be
‘wound as fast as it is spun. For this purpose a bamboo
leaf is rolled over rhe projecting part of the spindle,
ot a-kind.of straw is pushed: upon it and a piece of
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varn, taken from the bundle hanging on che frame of !{ﬁbrit, It should be mentioned that the spinning wheel
4 tr ot

the spinning wheel, is wound upon this cop-tube w0
hold:it vght. The loose end of this yaro is then led to
the point of the spindle 5o as o act.as starting yarn in
Tthe spinning process, [t is held so as to form an angle
of abour 120 degrees with the spindie, In doing this
the yarn will no funger be wound upon the spincle,
buewill wern aroumd s own axis. Then the conon
" rovings, ot here shown, are fed into Lhis twisting
vapn and as the roving gradually disappears the vaen
gets longer wndk lunger. The spinner sits in front of
the wheel, 1ens it with ber right hand, and feeds the
r[J\-iugsa\rith the feft into the lengthening yarn until
the spun product gets as Jong as the arm can reach.
« Then the new varn thus wwisted or spun is held at
right angles to the spindle and wound upon it over
the cop-tube above mendiened. The pruu:sq is repeated
“unl the vata upan the spindle is of t.uﬂ]cltm bulk,
W ]\rn the cup- -tube 15 pulled off of the spindle, Lmtl put
'191(1( ter await the nexe f:pcmtmn in the ch l1I'I wh[ch

begins awith the toose cotton and ends with the woven

Fic. 230, Hese Spissixg WHeer,

standds upon the ground when in use, and not as here
it was placed far convenience
in photographing: The height from the floor to the
center of the wheel axte is 2 feet.

The previdusly prepared Quily rovings are rolled
berween the hands from the-bowed cotton, to a length
of about 13 inches and a dismeter of abour an mch.
They arc lllccd i a basker, now here shown, beside
the ﬁpiE'II'IL’F T ]u, [1hntogl .1}1[‘1-, were taken in Sin
Tseony, C hLL].ln}, provinee.’

In l\l‘mgsu [ermu: in aned around “:h.mbh.u a
spinning wheel is used with which three yarns ean be
spun simulraneonsly, Fig. 252 shows this wheel in ac-
tien and i will be noticed that the spinner holds lhree

shown on stools where

rovings wich the left hand between thumb and fore-
finger, the yarns resulting from the rovings. then pass
between fore-finger und middle-Anger, beLwan mid-
dle-Anger and ring- ﬁngu‘ hetween rmvhnger and
They are guided
v of the right

el
lile Adger respeetively, next

through the samc [hgers cespectivel

oA
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~dtes. The spinner holds in the right hand between

. thumb and fore-finger a wooden stick about 1V feet
lang and % of an inch thick. Fhis stick comes intg

play when the varas have been spun as long us the lete
-arm cai conveniently be stretched our, aw'zly fram the
spindles. Then the spinner withdraws the Angers pf

+ her right hand from the yarns and pushes the yarns

with the stick towards the right side of her body unril

" the-varns form with The spindles Taj

\m‘m[’.r:]y

begin to wind around the spindles. The wheel is kept
in mation by pushing with the feet up and dowh the
treadle board, which is supported on a pivot neac its
one 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 cleurly in Fig. 253, The stand is a

R
2

el Sl T

hand, whence they pass to the ends of the three spin-

vight angle, when the yarns cease to twist (spin) and,

first with one and thed with the uther foor th

wooden ‘structure which holds wheel,
treadie bourd and spindle holder. At its
highest part it measures 33 inches from
the ground.
botom is 26 inches. The back and front
uprights of the supporting frume are
sketched sepuiately in Fig, 254. & round
wooden axle, 12 inches long and 1+ inch
in dismeter, serves for the support of
the wheel.
the axle and kepe from sliding off by a
bamboa pin in a hobe on the axle end.
The wheel measures 26 inches 1n diam-
»  cter. The oght spoukes of the wheel are
formed by four wooden sirips. The
~Ahickest one has Lwc) hedes Lqmdm[anL
from the center, either of which can be
used to receive the end of rhe teeadie
boird. The other pieces, {orming the
remaining  stx o spokes, ure mortised
across the thickest strip, and held in
their relative positions by the bamboo
axle which puasses through the center
of all the wooden pieces forming the

The wheel is pushed upon

wiooden block is mounted, 2 3 imches long,
144 inches wide, and 34 of aninch lh]d\
In either end of the b]ml\, & groove has
been cut, each of which-reccives 1 bam-

cumference of the wheel. Between the
blacks JLL.n_hcd o the. spoies. blacks c}f

R Pt R g

the same dimensions arc inserted. These

“latter are .not mounted upon the ends

of spokes but arc inscrted between the bumbon haops
and have no further support, These transverse pieces,
24 altogether, serve as a surface for the belt o p;w;'

© Over, whlch trinsmits rhe motion from the wheel to

the spindle.

The trefidle board, pointed and sounded at one end,
is 3 fect long, 3 inches wide and (%4 inches thick, On
the under side about ¢ inches from the blunt end
away from the whéc] there is a conical hole aboul 3%
of “an inch deep, into which fits the pivor {see the
diagram on the right of Fig_ 2343, set in the block or
upright, seen on the outer end of the stand, The set-
ung in motion of the wheel will now be easity under-
stood. The left foor of the spinner rests on the treadle
board owside the piver and the right foot on the
treadle board between the pivor and the wheel, as

-shown in Fig. 252, By alternately pushing the board

t hoard

Its widese breadeh ac the,

s'pr_Jkes. Upon the end of each spoke a*

boo hoop which forms part of the cir ¥




_of the hpmcl]c hedder,
Cabout twe toches. The ends of one of these pinss
be scen extending beyond the rear bourd, That of 1the

Ture turned
~wood and have at ther

‘boo sleeve is Aiced over thar part
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sways up apd down and imparts the motion 1o the

“wheel. .

~ Fig. 255 gives o deil view of the spindle holder
avith the three spindles. It consists of two wonden
boards held at the proper distanee from each Lthu

u}, Lavid }u.. "\_’ Mjiis H
into the board passing through ‘the heavier bch im nd
and extending beyond i for

neur pin is hideden from view. The lung ceatrdd pin
with the knob wt one end fus l:uht]\ in the square
holes of cach boaed but can c.la]ly e removed. To

~attach the spindle holder to the rear upri sht of the

\5L.111d above the wheel, the 1o short pin extensions

Ehmu"h tha SENE U pright, which holds the wheel.
_ Findlly w0 keep the spindle holder femly i place che

arge central pin, rurning through the square holes

“ih the center of the two boards of
the spindle holder is furced e
a corresponding hole o the up- '
right where it is held 1ight with a
wedpre,

The spindles,
osut uf 2

13 Inghes ]f:ny,,
very hard
thickest
part a diumeter of ¥ of an iuch,
They ure tnsered e holes in
the heavier board. To lubricate
the bearings a square bic of cloth,
soaked with oil, is placed over the
holes und the spindle ends are
pushed through the cloth. Where
the ‘spindles rest in .the open -
gronves in the thinner board, they
have been turned 10 1 smaller di-
ameter to. correspond  with | the
grooves. A sort of bearing mide
out of bambao is inserted Dnto the
graoves, and a tightly fining bam-

of the spindle over which the bely
passes, that is between the twe
boards of the spindle helder. The
protruding ends of two  crude
sticks locked between the cross-
picces of the spindle holder uncer.
the spindles. keep the belt fram
sliding oif*the spindles. When Lhe

spindles are wound fall the yarn . 251

aremade 1o rest-upon shoulders, (see skeweh, Fig. 254}
[mmcd by the projection of a wooden strip mortised

Se1vnie ane Srisour

e irmaiieE - TR Tt e e e i
15 WORICE el I0IEEY  LNDElhS. J."{II SOTTLE TELIS0HT TI0Y L{]})'

wibes are used for this spinning wheel,
either a Jeaf wound around the spindic or a straw
pushed over i, aré used for the une-spindle wheel so

Cop-tubes,

as not tep intecrupe the work of the spinner whe with-

out tubes would have w unreel the varn from the
spindle before Lummum‘b Why the cop-tubes werg
tsed with the threespindle wheels [ ocould no

‘oul. Even a child can wke the full cop-rube, and

1(ling it loosely in the cor sticking it-inta his
shoe reels the varp off jo hanks on a hunk reel like

one shawn in Fig. 283, The phoographs were tuken

-t Chaw Ko Tow, near Shangha

TWISTING

Itosoawvedl o remember that o varn technieally
speaking is a single Alament spun from rawe fibres,
and that a thread is composed of ewo or more varns

[

Hearr o

a Corrav ’Slr[\ NinG Wohne, o
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m-‘i?tcd-;dgcthﬁr. In order o twist two or more single
yarns into one compound dhread, two distinet proc-
esses are necessary. First the yarns must be laid side
by side throughour their entire tength, second, the
pagaliel yarns must be stretched out wned then twisted
together. '

Fur the first slep two Chinese devices are shown in
Fig. ash, “the reel stand with three hanks of single
spun cotton yarn of bumboo reels set one above the
other and the spool reel. The object of the two devices
Is not to twist, but simply to hring together side by
sicle, in '1&1ig5hs of abour 200 vards (i.c., the total hank
length) three thin spun cotton yarns. )

The reel stand is 4 feer 10 inches high and the ver-
tical posts huve notches which serve as bearings for
the reels. The reels, rg inches in diameter, are made
up of bumboo strips, as can be seen by inspection, che
ends of their racial arms are connected with stripgs,

and over these strings the hanks are wouwnd or placed. -

The apparatus on the right of Fig 236, the spool
reel, shown separntely again in Fig. 258, consists of a
verlical frame with a small wooden reel or spool axted
upon i, secured with wedgés 10 the end of a bench.

This spool-reel, which is made L;) rc:'oivc cantinususly
in & very unique and ingenious manuer, to be de-
seribed presently, is set up near the reel stand, with its
axle ar right angles to the axles of the three larger
reels on the stund Its purpose is to draw off the three
varns from the reel stand and for convenience in sub-
sequent handling wind them up into sets consisting

“each of three untwisted parallel yarns. In .doing this

the workman hrings together the cnds af the three.
teel staend varns and ties them thus, © one of the
aimg of the spool reel,

.Fig. 237 shows the spoul reel removed from s
axle and frame. It is constructed entirely of bamboo,
The diamerer is 6 inches and the length 8 ipches, The
Chinese are masters in wooden joingry without the
acd of glue, it must however not be forgorten thar
they have in the climate a helpful ally. The excessive
humiadity 1n summet and winter never lets the waad
get dey enough o produce those shrinkage phenom-
cna with which we are so fumiliar in our furniture.

_‘ The two star-shaped pieces held ar the proper clistance

from euch other by strips stuck into the points of the
stars compose the whole spindle.

Fro. 252, Comparse {There Seivour] CorTox Seivsing WEEEL.
*
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The reel when wound:
fult must. continnally  be
‘removed front its axlg and
veplaced by an -
duplicate. It does not re-
“volve around its azle, but
- rurnsowith 3t being easily
ushed Gpon the axle and
“as, easily pulled off} The
. :'g\?' holes are rounf ane
“the axle, rounded fio B
" them, is held t]ght by frlc-'
_ tmn only.

- A close view
reel is given

The reel

Empty

the spool
Fig. as8.
nsists of a
- “woaden frume made of two
.+ upright Aieces which are
+ conne t'cdbvt“ocrosspmcm

cnch "The larger upright
plece is-2 feet long, 214
inches wide and 1% inches
thick. It has a slot i its
upper part 10 inches long,
% inch wideand 115 inches g -
deep. In the other upright -

at the same -height as the .
lower point of the slot in the hrur:r upright there 1s
a tound bearing hole -1

ey
g
.
-

- in diameter, rests loosely with its left 2nd in the bear-
ing-hole of the smaller upright.e To set the driving
rod-geing the leather strap attached 1o the larger up-

top of the slot in the lefe upright hangs straight down
to the back side of the axle and thea curls loqgﬂly
aroung -the axle between strap and upright. A smali
pull-stick, as a handle, is tied with a ﬁtrmg o 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 bis right hand closé o the pull-stick. He
faces the reel stand, Fig. 256" (left); brings together
the three yarns frem the three reels on the reel stand,
ties themn tlose together to one of the arms of the sponl
reel, Fig. 258, and holds them together loosely in his
left hand so that they turn a right angled corner, Aow
forward 1 be wound upon the spool reel at right

angles to its axle. When now with Fis ight hand Hie

puils the pull-stick the flexible-strap gnppmg the axle

alvs ohly causes the axle to rcmlvc but lifts it high in

AN

hY

inch duep. The waooden
azle or driving rod, 22 inches long and % of an inch -

-

51, FRAMEWORK {mou:\g THE CoNsTRUCTION UF A (,o\lPOL\D (ThRsE SpovpL F) CorroN

Seimnine WHEEL,

“the slotr until che man'_'_stops pulling, when the SU’:J..P

relaxes its hold and the axle drops back to tht slat-
bottom, pullmcr back the strap at the same time to irs
former position! In the course of the process the axle
with the spool reel upon it has been continuously re-

volving, and the spool teel has been gathering and
right comes into play. This strap suspended from*the

P rboia
? SEADLE pespol

F[c... 254, DeTaie or Frampwori 136.:;'-0‘:5(::0!:::9

v “ (THree Spivpre), Corvox SPISNING WiseL, ¢
winding the three unrwisted yarns directed upon it
frorg the workman’s,Jeft hand. Repeated strap pulls ip-

crease thc m()mtntu.m of the spool reel to a high speo:d




=

-

Fie. 2ks. Sprvoie Howoer op o Tokke-Seisele Corrox Serxxise Wi, One spinclle b removed and slivwn Lving
. on the siool.

This interesting reeling machine prm]uces circular

motion of high speed simply by pulling a cord or.
strap of leather laid around the axle of the reel, Test-

ing it I tound that with one pull the reel wound

vwelve feet of cowon thread, which would corrcsp&md_

-

/GH?N{\ M v.;;é’Rh
/

step, 1., that of twisting the three parallel yans into -
thive-strand threads begins. d( . :
To accomplish this thréc full reels arc sct so as to

revolve on thrée vertical pivots ‘on a stand like lha

shown at thel;lr:ft of Fig. 259, just back of the hank .

to about 13 revolutions per pull. Once the machune 15 _- recl which partly obscures it. The workmin then

i full swing, the speed lg_---much_ higher, .

There is u relationship between: this- recling ma-
chine and u Chinese toy. The player holds twa sticks,
one in each hund, connected by a cord. This cord s
pr.lu:d around a reeldike top in the same manner as
the strap passing acound the uxle of the reeling ma-
chine. To spin the wp the player-with a short sharp
motion jerks the one stick 'u‘pwurd with his right
hand, holding the other firmly in his lefe. This im-
parts ¢ whirling motion to the top engaged in the
string. The right stick is chen L{:wcred :_.md jerked
upward again and so on unrtil the speed of. e whirl-
ing top.becomes wremendous. The top at great speed
gives forth an uncanny whizzing sound. If:the cord
shoutd break at cop speed the top flies off atan le'lé,lf,,
and pity the person it hits.

When the winding process is ﬁmshcd the second

seizes the eifds-of the three unowisted yarn groups on
the Lhree'),"feelq and carries them forward inserting
them - beflveen the bamboo separating-loops on top
of the h]gh Lwisting frame seen at the right in Fig.
259, He next walks onward still holding the three
yarn groups in his band, and strerches them like rele-
graph wires the whole length of the alley, 100 yards,
“To prevent 1 Lhe yaen Erom mvgmg he jrsses over a
series of woodes crosspieces fixed Upon 5 foor sticks
dmcn into the ground about 1wenty yards apart. At
the end of the alley stands a pole, in the present case
it was a telegraph pdle to which, five fect from the

ground, a horizental strip of woed about three feet

tong has been nailed and vpon this strip three emgpy
spools huve been set or axled upon nails passing
through their hotes. Over these spools the man now

Wm\f-lss tPu: warn groups and walks back to the staning

Ersen il
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point, laying the varn groups on the supports as be-

fore. When he gets back 1o the vwisting-stand which
is the fArst support und the only one movable shown

g the right in Fig. 259, he stops and proceeds tocut |

“the curgoing three varn. groups between the twisting

1 '_"_spjndles.

difficulty of obraining pictures in
¥ - China. We wanted to photograph
~the operator with the varns in
“his hand as he passed them over
‘the twisting-stund in order tw

tely he refused w be photo-

fl - fasten the yarns o the recl stand
E o prevent them from sagging.
The hapk reel is not in opera-
don in chis 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 eich

varn group. Now hnally the ac-. -
tual twisting can begiy, The-cgt
on rwister ,t_gk@ﬁfc’)fagof the two
boardsihown in F{ig‘ 261 by
"‘:Tﬂ?ir handles, pluces the red of
the spindle suspended on the ex-
* treme left of the stand between
the leather-lined surfaces of the
boards, and pushes the boards
rapidly in opposite  directions
and thus making the spindle
spin a2round at a fively rate. Then .
he starts the next spindle spin-
ning and so on onc after anather
until they are all going. He
" watches the motion carefully
and  whenever the  spindles
slacken in cheir speed he imparts

a new impetus to them with his .
boards. As the .rhreads twist
tighter and  ughter they s get
shorter and the spindles approach
gradually the horizongal top bar
ot the stand. To loswer them
again so, as to keep them effec-

graphed and we were forced e —--—

T

o stand and the reels and attaches these likewise to
In Fig. 235 the three lower groups are not yer fur-

““nished with spindles but are remporarily tied to the
lower bar of the reel stund. This illustrares again the

g

A

tively spinning, ithe workmuan now takes the stond

and meves it about a toot farther up the alley. Afer
having kept up thg twisting for-shout en or Afterh
minutes, and h;win:g through the successive forward
moves. of the stind progressed vp the alley abouwt

“uwenty feet, the twisting of dhe yarns into threeply

threads, each now.somewhar less than 200 yards long,
. el- . I3

has heen dceamplished. Then they cin be wound inw

hanks and repliced by ancother ser of vnrwisted yarn

groups. In doing this the three spindles on the Tefr of

Fig, 2506, Reen STavp axo Hang Beers ron Srounise Covtoxy THreabs,

1
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the stand are detached and the loose ends tied o

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 'l__hc one in Fig. 262,
which we shatl call a hank réel, upon which they
are to be wound in three #eparate hanks. The
handle of the hank reel is now turned and the
three twisted three-ply threads are wound onto it,
dragging the three untwisted yard. groups into
place over the supparts the whole length of the
alley and return. The turning of the reel is kepe
up uniil the knots. upiting the twisted threads
with the umwisted yarns come back from their

teip up and down the alley. Then the whale proc-

ess starts over again, the ends of the untwisted
yarn groups are fastened to the spindles and the
“rwisting can be resumed. :

Fig. 261 shows three of the spindles used in
the t\uquu process. They are about 434 inches
long. A brass: kaob, one inch in-dianiterer, serving
as 2 wherl, is cast"argund a swel pin. The pin has
a notch near thesend e Jkeep the filaments fas-
téned to 1 from slipping off, The vwo leather-
faced twisting boards, with whu:h the thread
maker causes the brass spindles to revolve are
shenbr at the bottom of the piccure, The™ ‘brush-

shaped boards are fashioned out of one piece of

teak wood and cheir luwer surface is covered with
leather which is held in place by two wooden
nails at each end. The length s 1014 inches, the
thickness of the board exclusive of the handle 34
. of an inch. It is 2 inches wide ai one end and 114
inches ar the other. T}

Y

re holes in the handles serve .

178 .** CHINA AT WORK ! -

oy
no pEJI'pLJ:‘iC we were-told, they may have been
made by one of the workman to tie the bourds -
wgether when not in use. The leather Surface
1s smeared over with thick: bean i, the sedi-
ment of the Ereshly expressed oil of the G!m?ze
Hispida, the Chinese soy bean,

As we have soid we meant in Fig. 259 to
show the cowon twisier 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 took the picture witheut
him. The twisting process we “staged” in our
girden, and the veacer has te imagine the col-
ton twister stunding in frone 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.

Fie.

258, Spom. Rexl ron Srooixe Corrox Tumrao.
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" Fig. 202 gives a view of the ceank-turned Raok rec]
It i5 quitc a substantial, well-built affair, compared
‘with ‘the other parts of the ontht. The height of the
-stand is 22 inches, its width 15 inches. On top of the
upr]ght\; are slots in awhich rests the wheel with its
iron bcarmg -rods at each end of the wooden axle, One

P-4
rJ .
CE L

wheel The di'lmi:ter _u.f:—ti'r"_\’vhc:el is 1g inches.
The whele- dhparatus, F]gs 256 to 262, can also be
—-"U_Séﬁ()r rwisting silk, but in thatcase smaller spindles
are used, abowr 35 inches long with a- brass whorl %

" inchin diamefer. The phmoﬂnphs were taken i In ‘Lhr:

_-native city of Shanghai, hl.mgsu province, .

& The. Chinese names given me [pr these different
Fimplements are mostly vaguely descriptiVe and not at
. all specific or scientific tefras which would be worth

recording. Of interest, howeter, is the namie for the
2 brush- shaped board called chang pcm meaning palm

board, denoting that boards are used for imparting

‘motion to the spindle instead -of the palms of the

hands, as in primiti%e spinning without a wheel. °

.
Y

WEAVING

Fig. 263 gives a pictur‘czof a type of loom, shown
agajn in Fig. 264 from the opposite side, founid exten-

Frs. 259. Corrgy-&

o

P 3 =

swcly all over China, in the homes uf thc pms*mts
who weave their own goods fram_homespun yarn as

our forefathers did. The construction.. follows wvery

closely the European hand loom. There is the warp-

. beam over which' the loose purallel strings of the warp

are wound. Pargllel to the w.arp—bmm bd[l]bO(J rods :

il .
Eal Twizrvé,

4

. # . .
are placeéd berween the layers k'éep the"warp yarns
in their proper relative positions. The warp is then
guided downward, glides undér a horizontal beam
and passes thence to the fronl; part of the loom, Just
after the warp emerges from under the horizontal

" beam there is a wooden rod inseried which divides

the warp.into two iayer\. in such a way that one yarn
passes .under it dnd “the pext over it, for the whole
width of the warp.- ' :

The harness is a rather complex affaic €onsisting of
a sce-saw arrangement overbegd, four cords extending
down 10 the -heddles, the heddles themselves and
underncath two ireadles connecred by cords to the
bottom of the heddics, The heddles are a system of
vertical strings with & loop in the center, The warp
passes-through their Jagps. One heddle. moves the
even numbered yarns and the other the odd numbered

‘ones. By-pressing upon one of the treadles with the

foor the one heddle is raised and the other Iowered
causing the twe separate layers of the warp to cross




of the warp-yarus it 1s fastencd af
each end w2 bamboo rod swhich is
seen in Figs, 263 ane 24, passing
(o &+ movable frame w the back of
Uie loom. Heyond the heddles and
the reed. i, after passing them,
the warp changes its character by
the process of weaving, iel, the ih-:
lt.‘.rl';n;‘g'd" crossing of ane tuw of

z

varis upon another, and: passes s
the web or woven fabric o a
wooden evlinddr at the [ront end
of the Jowmn, around which it s

wownd 1is kept vight by a wennlen
stick, seen in Fig. 204, which rests
g hole inthe beam oo the righe
side of the loom, This wonden stick
swrves as a lever, with it the fabric
1s strerchied ot when the sk is
braced against ane of several pegs
sel in the fner side of the long
“Horizontal wooden base beam of
the loom frume. Anuihtz’ COTLTiv-
ance: must be mentioned which
keeps the [abric strewched width-
Wise so that g cancbe wound c'\f_enl}"
Tt is called a temple aid can be seen
in Fig. 263, lying on the faboe

Fre, 2t Twwsmiye Stavn Pon Tvevrve Corvox Tiaerao.

its propee position, Each red h'.li,
o v.ﬁk

cach other like jaws which open und
shut thus forming the so calfgd “sheds™
for 1he passage of the shunle, A simi-
lar “shed” is formed by pressing the
seeomd readle, the action being, of
course, exactly the reverse of the first,
-This rype of weaving, ie., where the

PES

wett crosses the WAT ;L][crnutt])-‘, iﬁ_
the simplest form., I

Nexr vomes the reed, namely twe
horizonwl bars ane above the warp
the other belew held in their relative
pusition, aboul four inches one above
the uthtr, b‘\_-' VETY thin, smm}lh. })th;.hl—
lel bumbao slips, close set like the Leeth
of a E:ﬂl])_;\ Euach of the warp yurns
passes through onc of the spaces be-
rween these bamboo sleps. The reed 15 7
suspended from twe ropes passing i
the superstrueture of the loom, and w

L-‘CCP itat right ““gll‘-s o the directinn Frew zi, Servoies o Twisnpee Corras Tiresn avp Twistiwc Boawns,
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two pin-points at one end and these arg pushr:d 1nte

ing arms. The horizomal bar rests on separate wooden

the.. Dppmitc selvages ¢ of the fabric: In the center of ‘\props martised intozthe uprights of the loom. Looking

cach rod is 2 hole and on each side of the: holt three
wooden pegs. One of the pegs of the luwer rod is
_ﬁt;ed into the hole in the upper rod; the peg seltthd
dcpendmg upon the width of the fabric, The pin- flms
_arc kept as nearly opposite as’ possible. The tods cross ©
‘cach pther and are kept fmm sliding from thdir reli-e
“tive position by a sering tied to both reds at onc end. *

For a.nurrower or -w ider fabric this streccher cansbe
shortened or, Tengthened by sclecting adotber peg of

. ‘the lower rod and figting it inte the hole of the upper. ”
“The rods are,"of cglse, inerelangeabte, -

- With the cssential features of the low-warp loom
“insmind, Lhe process of gveaving caft be bretier umlm-
« Tegtond, One of the two treadles is pushed down with’

" the fodt,"sod this pulls dowst one of the: hcddlcq Lo
-which it is attached, and at, the smme tirie lifes up the
~other heddle by means of the seit-saw gear fusiened o
-the upper structure uf*the loom, the combined Jl-
-rangement being called the Kamess, The reed- is kept:
¢close o the hedd!es by thie backward. pull & the con-”
necting framework at the rear of the loom, and 'be—
'tween the reed and Lhe already wioven fabric, a shed
is opened through whlch the weaver throws the shut- -
tle bearing the seft yarn. a -
woman, sits upon the board in front of the wo,und
afabrie, carches the shuttle ﬂsi@" Emerges from the ()Lhcr
end of the shed, holds it and by grusping the upper
horizenal bar of thg reed.ar its center pulls it toward
the woven cloth, in order to drive home the cross yarn
of the welt just lefe Bv the shutde. Then the reed, let

_ go, falls b1c}~. agatnst the heddles, and the weaver

- pushes down the pther teadle which, by- 1gam lifung
one heddle and-depressing its fellow opens the other,

'1 ]'IL WWEWYCT,  LNLK ln\

through the shr:cJ again, ::al‘.'f;hing it at the other end.
In’ this ‘manner, by throwing the shuule back and
forth, the fabre 15 woven, and, at intervals, wound
upon the beamn in front, but not before a like amount
of loose 1_u_arp:ya1rns has been released from the warp-
-beam at the further end of the lom.

The warp-beam iy twrned by four drms radiating
at right angles from each of its ends, and is kept from
turning by 2 wooden horizontal stop-bar set agmml
the radl:Ltmg arrns. This bar is buerted i the stots of
the crass-bars mortised into the two upright. side posts
. of the loom, These crossbars are extensions of the bar-
in which the ends of the warp-beam revolye, Fig. 263,
which }'Jv“tht way is not the same Ioom as the one
_ showa in Flg 204, tepresents a somewhat different

- arrangement for holding the, xmrp;]gcam by its radiac-

alternate shed. Thereupon she throws rthe shuttle «

atvhis piclure it might confuse the careful student to
see t &thc radiaring arms are not in contact with
this bar 1% according Lo the dcscrlplmn they DLighL to
DE in Lﬂl& lDUrl] (48] l\tcp Ll]l‘: \\ulfp llb“L HA WUUULII LCN’L[
vesting, it a slor of (he Fariher upright intercepts one
radial agmi | J'r:lmtf the bar is reached. T];m (s am ex-

e

y
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ceptional feature, more or less makeshift, not usually
seen on these looms. :

The two looms, Figs. 203 and 1(}4, were photo-
graphed in Chekiang pmvmu: 2(4 at Cha Tsuen, .md

" 263 at Se Aw.

The shuttle for the low- warp foom is shown in
_Fig. 265. It is carved-of wood and both ends are bounid
by a strip of brass. The boat-shaped cavity conuuns




" thé'hole from the inside and pulled th

“additional feature, the Ay-shurtle, apparently
mtrodpcuun The fly-shuttde, an a2utamatic arringe-
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. the hobbin fron, which the yarn winwinds.

vabves upen a thin fAexible bambdo rod, the ends of
swhich are bept to be inserted ingoholes at each end .

: ~of the shuttle chmn The yarn from the bobbin-passes

lhrmlbh‘ cither (ma. of two holes in. J,‘_h,c sidewalls of the
cav 1ch The whale lesigeh of the shutle is g% mLth

Ju arder to pass the yarn from the - spml through .

Lhc h’(]lL dn the side wall of the shuttle, it is luid across
ugh with a
shdrp suc‘l\mg mouon of the l1pq ~1]113 w;ls formcr]y

TJTI} loom with two-._heddles is :,mmble only for

“plain weaving, the simplest of the thrge fundamental

weaving processcs, Twills can be woven on it by in-
cegasing the heddles, and [ have seen such looms, vsed
by professionul weavers. These very often have an
a fureign

ment; for throwing back and forth the shuwle was
patented to John Kdv of Butry, a manufacturing bor-

Thr_ lmbbm ’

‘15 formed of a m“{)w bamboo tubée which easily re--,

ough in Lincashire, England (English patent No. 542
of a6th May, 1723).

Sometimes two shuules are used - for weaving
steiped or checkéred goods. The shuttle with, the col-
ored yarn is aleernated as required with the shutile
contining the plain yarn. When either of the shurtles
1s at rest it is pliced n such 2 way thut its yarn runs
wlong the selvage parallel o the warp yarn. By passing’
the shuttle in use over theidle yarn the latrer is in-.
corporated into selvage.

The memory of, the high-warp loom h"I.S not yet
passed out of Eumpe, and if T am informed correctly
such looms are still used in Scandinavian countries
sfor tapgstry? In China such aloom is vsed for making

Frio 263, Ciosuse Low-Ware Looar . : ]

rush-matting. Fig. 260 shows a specimen from Chc-.-J_,
kiang which 1 photo*rmphcd at Sin Tscdn‘g, near
Ningpo, The warp is stierched out verdically between
the two horizontal beams of the recrangular f_r;me;

fln Worsae, Afbydpinger fra de ]C, Muscum far Nortiske

- Oldsiger, Copenhagen, 1554, 3 poiare 15 gi\cn of an uprsghr lnnm

an wsed) then on the wlangl (:L Traroe. !r.
{
!
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The perforated board suspended
from tHe wupper beam takes
the, place of the hueddies, The
word “‘heald.” vaguely de-
scribed in the  dictionary  as

haraess-shaft, s probably  the

name of such a hoard, Av any
rute our lorefathers in the 1$th
century were’ well acquainted
with this perforated board which
was part of their old ribbon

" loom and they surely must haye
‘had a nomefor it, to distinguish

it from the eontpgsitesstring ar-
rangement of heddlesThis Chi-
nese “heald,” as T shall call 1,
has a row of parallel grooves,

- inclsing.but not penetraing the
'_'_'b(_mrd. At the deepest purf-uf
~each groove is a hole which
~‘passes entirely through the thick-
ness"of the boded. The space be-

tween the greoves is also bored
with a hole which comes out in
a corresponding groove on th:
other side. I the bouard is re-
versed, we have the sume aspect,
cvery space with a hole is fol-
lowed by a' perforatéd  groove.

- -\./\\ .
Fig. =64 Cruses: Low-Ward - Lvow,

FE K

L] '




g ' CHINA AT WORK

We see, then, no matter from which side we look at  dles downward each string, entering on its downward
the board that each groove has at its deepest part a  path a grooeve, is pushed backward and gach alterhate
round hole, and each space hetween the, grooves a  string cntering a'space hole will be bent forward and
hole Jeading intwo a groove gn the opposite side. The  thus u shed is formed immediately undér the heald

‘heald shown i Fig. 26t is un old one, the central edw  for the passage of the weit. To reverse the order it is
. of holes from long usage had become 100 large, and  only necessary Lo push the handles of the heald up-

. witrd;then the re.ld]ustcd
warp sirings agdin cross
each other and form the
altcrnute  shed, Almlhcr
imporiant feature is tHae

“the heald serves the syme
purpose as and obviates
the use of a reed. Each
tume 1 rush hos been in-

form the Wefl_', the heald
is aken By the handles,
held "~ horizontally  and
cpushed  down w0 drive
home the weft. The in-
. serting of the weft rushes
15 done with a long bam-
boo red which has at its
extremity - a slot, jnto
which the end of the rush
is laid. - This rod, about
4% feet lung is seen
estanding. at e right of
the loom and frem this
side the rushes ure in-

- Fio. 266, Cirsrse Hica Wane Looa, -, i serted. The \’\T’h@lt proess

is slow., The roshes ex«

the economic user instend of discafding it added a tcndmg on each, side of thq warp, must be bent over

new row of holes and then again after the latter had . “and plmed into the .warp strmgs, after aac®.seroke,
served their usefulness, a third row. Not counting to form a selvage. The weaver, usu:,illy a womman or
these mendings there were 120 openings in the new  child, sirs or stands Eront of the loom and has'an.

arc passed. Each warp string starting from
the upper horizontal beam passes downward

through the heald to the lower beam, around

or -rather under it and then upw'ard w 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
stretched over the horizontal beams in this
manner. The heald is no longer suspended
from ropes as shown in the picture, but is
held by friction against the warp strings. The
weaving is commenced close to the lower
horizomal beam. The heald is manipulared

by the wooden handles. By pushing the han- -

-

“heald; and through these the hempen warp strings  assis ant; who i inserts thc,wtft. As the. fabric grows it

Fig, 167, Seeren pow Fioore Weavive oxeliscrs. Skerch showing form-
mg of shed® between warp yarns by means of a cardboard disk.  Fog cach

* sjx yarns there is one disk. The yarns pass through hales in the carners of
- the hexagonal disk and as the disk, gets twrned by hand, sa that a §esh

Hat edge is en tap, the arrangement of the yarns is changed., Now: the

la}ers of the warp correspond [ to yaros 1, 3, i to varns 3, 4, 1f to yarns

55 B, but if a,rn ' the right is piven different sheds are formed, and the

layers will mrrcl;pnnd fto 3,1, [ to 5.2, JiF w 6, 4, This arrangement 15

used for figure weaving on belts combined with a purse which the Chinese
‘use tw keep their trousers in [‘)]du. aned their pennies ragether.

serced across the shed to - |
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has to be ?hifted periodically ta the back of the frame.
Tq do%his the wedges at cach end of the lower hori:
zontal beam are loaosened, the fibric is shifted, and,
with the stone-hammeggseen lying under the middle

of the loom, the wedges are driven home again, which -

tightens theWarp strings. A matting about 6 feet long
can be mide on this loom. When it is Anished he
- fabric reaches from the top down in frone o El}e lower
beam, sround it and up the bagk side. The warp

strings are then untied and whar inlgfi of them used.

_to secure.the ends of the mating frowm® unraveling.
From what we see now and then ofethe gorgeous
* garments which were worn by officials up to the reva-
Jugion, we can testify to the pei{fecuon ta which bro-
" cade and tapestry weaving had stained in China,
Brocade weaving is done on a loom where all the
~warp yarns arc connected o strings leading o a
- framewark over the toom. Here on this frantewock
_“sits enthroned the “heddleboy™ who s in charge of
" the array of strings and has the task of arranging the
warp varug alter each '
shov of the shuule so
as o form Lhe most in-
tricate patterns. Three
inches of warp Jength
per day is @ good av-
erage of such toilsome
weaving. '
Of the tapestry wark
"done in China the so
called K'o Sz is highly
prized. Pieces which 1
inspected that
very fine silken warp

show

yarns are stretched out
in one way or another
and that the weft is
worked o with vari-
ous colored sitk yaras,
depicting  scenes  and
landscapes. The work
is a Cémbinatiou Tob
needle cruft andpuint-
ing. Some of the mare
intricate derails, 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 method of weaving where the warp
is stretched out between two posts rammed into the
‘ground: In Tatung, Anhwei province, 1 passed
place where wide cotton belts were made in this man-

. . W

ner. The worker sits beside an array of parallel yarns,
and pushes n spool of cotton instead of a shuttle, back
and forch. There is a reed with three warp | Arns pass
ing through each interstice, The warp is divided into
three layers, ‘two of which can be 5hif;téd by. 2 heddle.
There are therefore two heddles and from the hori-
zontal bars of these a rope passes to-a pedal by means
of which different sheds can be formed for passage of
the. wool yarn. The pedal is merely a; sl"lntmg wooden
stick, one end of which rests on Lh_e ground and the
other holds the rope descending fram the heddles.

_Anotheg loony;, with the wurp shmilarly streiched..

between two posts driven ino the ground, has an in-
genious: shifting arrangement for forming different
sheds i fAgure weaving. Six-cornered  paste-board
disks are used, measuring about 3 iaches across swith
a haole in each corner. Through each of the %ix “holes
passes one yarn, The disks, one fop six warp yarns,
are held in a pdsition parallel 1o the warp yarn s;&%gt

one of the fat edges shows on wop. Fig. 267 shows six:

Fiz, ath. Raseos Loos - }\\\\

warp yarns divided by means of a disk imo three

layers forming two sheds, I the disk is now turned

(following the acrow) so that the next flac edge shows:

on top, the layers will have shifted so that lyger !
is compused of yarns 3 and 1, IJ of 5 and 2, and JIf
of 6 and 4. By thus shifting the disks the following
3 six combinations. can be made:

g
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10T 3T 5365 46 24 "
i A o34 .52 61 43 25 1.6

BN 56 64 42 21 13 33

To torm symmetrica] pitterns, for instance 2 mean-
der, the worker geis g ects By arrdnging the disks
in different -positions and in this way is able to pro-
_ Erucr: arcas with™figured surfuces. The shilting of the

disks: “bppears intricate, but the weavers 1 saw did i -

rapidly 8d™wove belts with damask-like parrerns.
The observations were made in Tatung, Anbwei

b,
province, but unfortunately the hostile atirude of the
people prevented the taking of photographs.

R,QJBON LOOM

I the<ountry dlstncts ol Clmu Tibbons are stlll

- made in_a very primitive way. Flg z(zhh_b_vcs us a
chftrful view of @ peasant glrl who, in b.etwi_eﬂ' heavy
work ‘an the farm, weaves o few inches nm‘mg\nd Lhtn

on her primitive loom, and keeps well abresstef rhe -
demand without having to WOrTy abaun_mcrhc.ml,_

. competition, overproduction, ‘or ‘other industrial jlls.

;'.(J.D. Ciusrs, Ribnos Loost a0

¢

The constrlucnon of the loom ig c\trcmc!v :.1mp]e
in fact 1t consists nierely of a heald“and a shucde. The
rest of the loom is improvised with a wooden bench
and a rice measure, dnd you have the loom complete.

Fig, 26y gives u closer view -of the outfit, ang we see,

trom [ that enough warp is itmwournd from the warp-
string ball on the wooden stick to reach arcund the
bench, aver the rice measure, amd 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 curionsly formed

LGSE. ‘.’1 Ew,
o _
shutle is pashed back and forth’ ‘w Lorm, the welt, A

recd ur spatha is not necessiry, the shuttle is uséd for
'drmng howme cach course of the weit. The heald is a
wooden Frame with bamboo slats each of which has
a hole in the center. The 13 warp yarns.pass through
the frame in such manner chat seven traverse the boles

in the slats, ohe through each bole, and six go through

- spaces between the slutg, also one through each spuce.
The forming of sheds is thereby made cusy by aleer-
nately lifting up and pressing down the heald.

.From the closer view of the ribbon loom pictured
~in Fig. 269 we see that ‘the wurp is rled at the right of

.




138

CHINA AT WORK

- -— ——suade-him-to-carry1t to a-convenient-placefor-photes——formed: It breomeseleat by tonsaling the pierare and ™

graphing. With the Chinese everything goes ﬁlowly,
first Tewas given an oid loom, Fig. 270, and finali¥ the
woman worker could be parsuaded tg come to the
mission compnund with her loom and pese to show
the way it is worked, Figs. ayi.and 273

the sketch, Fig. 272, that by thar meghs a wide shed
is formed and che shurtle; a short; bamboo stick with
the woot yarn wound upen ir, ean easily and rapidly
be pushed through the sheds alternately formed by- the
pedal. The warp then becomes woven tape, and as

Fie. 271, Tare Loos a1t Worx.

The loom proper, as shown in Fig. 270, is= jointed
framework with two upright ends, one 14% inches
high and the other 12 inches. The higher one carties
the arrangement for shifiing the .sheds. The warp
strings as. shown in Fig, 271, 4re wound Tpon a
waoden rod which is suspended under the Bench, A

warking length is unwound, led to (he end of the

wooden . pole which is fastenéd o the bench, there
passes through an iron ring and chence is trained back
to the smaller wooden frame. One half of the warp
yarns pass through the lowey perforated wooden cross

Hall
af rituoh
<,

Péd

“— Rall of warp

P, 3,2 Dr,\unmx To brrow THE Craclir oF THE CHINESE
Tare Lous,

strip in that frame and the other-half through the
upper perforated cross strip, thepce the two trains
pass to the rigging in the higher upright frame where
by means of a pedal the two sheds can alernately be

such passes around a vertical 'pcg scen at the right end
of the bench, The warp as it comes. from the stored
roll-under the befich is tied o the woven tape to give
rension. which is necessary to weaving, There is thus
formed a circuit which js- movable arcund the peg at
the end of the bench and through the ring at the pole
efending from the other end of the bench. As weay”
ing progresses the woven part of the circuit is periodi-
cally pushed ;l\f’l\l’ from the harnéss, and before the
knot, which ties warp to tape, gets beyond the reach
of the smmg weaver, the tape is vined from the cir-
" cuity, woumdsupon 4 bill and some more unswoven
warp unwpund, and in place of the woven tape
_incorporated with a new knot in the circuit. The
operator sits beside the loom and handles the
shuttle Wwigh the left thand. With the right hand |
- she holds 9 wooden' knife,ar spatha and drives
home cach fayer of woof yarn, The product is a
tape of 24 warp yarns arranged in such 'a manner
that each haif of the warp congains five double yarns
with a single varn at each selvage edge The
finished tape is dyed red and becomes then a desirable
article which the women use to tie up their stockings
or- the bandages of their erippled feet. The photo-
graphs were taken in Lingkiang, Kiangsi province
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Flo. 2735, STENCIL Fof Brsgyg CLOTH.

DYEING

" Figy 274 gives a view of a dyeing estahlishment at
Nanchang, the capital of Kiangsi province. These
places are conspicucus on account of the high scaf-
folds upon which the goods of uniform color are hung
up for drying after having beea wrung out by hand.
For pltting the cloth upon the scaffolding a Jong stick
with a cmssplcce on top is used, am exugperated T-
square, In"the front of the picture the ground-is lit--
“tered with ‘garments whlch have been redyed and
which after diying are ready fos wear once more.
few vats can he seen made ofgl.m:d earthenwure. The

dytmg \Vlt]’l more delicate colors 1s carried on ]l'lSJ.d/ oth

- the sheds. The majotity of dyes used’by’ the Chines

were of vegetable origin. Of mincrals s_ulpth& of iron
is used- for a black dye, and cinnhbay for a beautiful
vermillion, Alum is dlso used extensively in connec-
tion with dyeing, probably us 1 mordant, to make the
dye adhere o' the material,

ki

secrecy about the "varicus dyes they .used and the
methods of compounding, and while npw these have
bEer, mosily supplabted by foreign dyes, the Chinese
c]ycrs still by force of habit keep the same secrecy. It
i therefore of ‘only one phase of the industry thar [
.can report at this time in detail, but 1h15 is a highly

-

“The dyeing ‘of cloth 30 Chisia is s isdustey which
is very hard to investigate. Of old the dyers kept strict

- interesting one. I refér to the m‘lkmg of;loth wh.lch
shows 2 stencilled dts]&n in white on a background
~efdyed blue. :

A stencil, Flg 275, 1s the Arst requisite. It is madc
of oiled paper, and is 28 inches long and 14%4 inches
wide. ‘The stencil is laid upon the cloth which is usu-

ally 17 to 18 inches wide. A thin lime mortar is then

brushed over the stencil; and on remaoval of the stencil
“the parrerq is left on'the goods. With this white crust
of raised pattern, the cloth is hung vp to dry. It is a - )
beawtiful sight to see fold ujon fold of a whole cloth -

hanging on bamboo sticks with the white demgn

clearly standmg out Upon the cream- “colored cotton -
: - the lime. upon-the cloth-is-dry; the ma-
terial js réady to be dipped into the var for dyéing. 1
never saw any oeher: color but blue used for dyeing
such stencifled material. The purpose of applying the
designs through a stencil is to cover theseiornamental
areas :lg:uust the influence of the dye. covered
areas, “resist” the zlctlon of the dye and this_process

------- bycmg

The procedure with the stepcilled cloth is neces-

sarily somew}'zlat ‘different frorv ihe dyeing of one-"
color eloth. In‘every stage of handiing, care must be’
aken not o bigak the crust of lime. After dipping
this clath in the vat it can not be wrung out. The dyer
lets the dye drip off and then the whole cloth bole is
tiken to a grass plot, sp‘rcad out upon the ground and
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Tefr ;xposeéi to the sun. After it is thoroughly dried,

it is taken wp by the workérs (sec Fig, 276}, ahd
scraped off with long knives which are shown in Fig.
277. These knives were p['lotographed on the cloth to
be scraped. They are' made of iron with wodden
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 full of lime which
has penetrated the fibres. The.dyer does not bother
about that but leaves the task of removing it by laun-

dering, 1 the prospecrive pufthaser of the "goods?

wood can {reely roll back ‘and forth. The roller is 20

. inches long and 3% inches in diameter, A few feet of

the cloth are laid under the roller on this curved base
plate, brought over the roller and folded over on the

" side where the rest of the cloth bolt is lying. Then
“the heavy netched stone is tilted upon the roller so as

tw move the latter blcl-. and forth until the strip of
cloth under pressure shows the desired gloss: The ap-
paratus 1s operated by a bare-footed worker wha

" jumps on top of the stone dnd with one foot on each

of 1ts horns dexterously does the ulting. To keep his

_What he will still do for him, however, is to-calender “balance he holds on 1o a horizontal bar fastened at a

the material. The outfit ‘for this process is shown in~
Fig. 273

CALE”JDERING -

. There are three csscntlal parts requisite for the
- process of calendering freshly stencilled or one-calar
" dyed. fabrics: a stone base plate, a wooden roller and
"2 peculiarly fashioned heavy stone which is placed
upon the roller to mave it Back and forth upendhe
base plate. They can all three be seen in Fig. 278. The
- heavy nowched stone, shown tilted on its side, is 29

Anches high, = feer wide at the fat bottom-and 13

“inches deep. Enough is seen of the base plate to per-
ceive that its upper surface is concaved irto a - fla
trough-like hollow, in which the roller of very hard

Fia. 296, DYE}\S DRvine AND Sckaring StescriLed)CLoTs,

-

) BRcr distance over the stone. It is really remarkable
“to scc—wrth-what £as

the worker pedipulates this
heavy stone. Fold” Tpen is thus fed under and
over the roller until the Qj\s.le bolt has been calen-

dered. Each time a new part is feady to he shifted i i,

the worker tilts t&ﬂ;tonc on its side and rearranges

the cloth. The pittures Fig. 275 to 278, iIlustmtiug
dyeing and calendering were taken at a dyeing es-

tablishment in Chang-shu, Kiangsi province.

* b
WASHING CLOTHES
LI -
Not only have I often seen Chinese women-use a
washboard} and, that in regions where there was no
sign of foreign influence in any of the activities of the

‘people, bur 1 have been generally assured that the

* 4
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Fig. 237, Dw_ks Kves ron SLEI.\PI\(. STENCN.LED l',\lsmc:: T

washboard iz an agr:_-old contrivanece in the Cl:ansr:
houschold. Its similarity 1o our type of washboard, in

‘its horizontal, parallel grooves mdde me hesitate to

accepe it as a typical. Chinese conrrivance, unil I saw
in northérn and ceniral Kiangsi the type shown in
Fig. 279.:If the Chinese had 2dopted it from a foreign
maodel,-they surely would not have modified it to'such
an extent-as the washboard here pictured, which with
its crosscd grooves, 0 notlceably devlates from the

America by Chmase l.lundryrncn, and there lmproved '

until it greceived its present form wich corrugated
metal® Jinsert.
Amenca, In Germany it is «Lylcd
Waschbretr.”

The board is of hard wood 3014 inches wide, 3 fec
3 inches long, and 7% of an idch thick. The grooves
are crudely cut crossing each other forming lozenge-
shaped fields. ‘The: back side of the hoard is smooth.
When nat in use it is hung p against the wall upon
a peg which passes through the square hole on the
upper patt. ng the board.:

When using the board, jt is placed slantingly in a

‘amerikanisches

-waoden tub, the upper part resting against the rim

To Eurcpe it came apparem]y from -

_of the tub, in very much the sume way ag we would

use it. The clothing to,be wushed is soaked in cold
water and vigorously rubbed against the board. While
soap s now been introduged extensively, itis mainly
used for personal use. Lt is too expensive to use for the

family washing. In many parts of China a native soap -

is atilized, which is made from the pods of the soap-
wee, -Gymnocladus Chinensis, not unlike our Ken-
tucl{y coflee tree. This is a large leguminous tree

growing: in central China, The rcddish brown pods,
T30 4. inches long, are roasted and pounded into a

pulp ‘which is then kaeaded into balls about 2 inches
i diameter. These balls are then used 1iké soap,
cause ‘of its unpleasant odor this soap is Prr)hlblt(: !
public baths. . N

Washing with "a washbu.;ru proécss LlscEl

mainly-about the house for clothing of ‘hetfer ma—
terial. The ordinary washing is done Wwithout soap dr ~

is 2

body of water is at hand. The water’s edge; where the .
washing is to bs done, is th;ml]v lined with L:Lrgt

“stones and on these the folded wet clmhmg is laid

and vigorously beaten with a wooden bat, T_hc “wash-
board was photorlraphed at Changshu,
provmu’.. )

Kiangs

‘board right at the rwu,,hrook pond or whatever .
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Fig. 280 prescnts a typical example of one of the
washing bats, fashioned out of one solid piece of hard
waod. It was photographed at Se Aw, Chekiang prov-
ince. Its length is 1} feet and the dinmeter of its
heavy end, above the handle, 334 inches, Afrer beating
the clothing is rinsed in water, weung ouf and beateir
again, This process is repeated a few tmes untl the
woman judges the task completed. Much talking
takes place’ when the women gathtr and thps work
over the family wushing, and many 4 bme the gar-
menes get more beating than they deserve. After o
final wringing the clothes arc darried bome 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 twe separate ropes

fasten rhe gurments, as one might assume. The line s
stretched taur, the vwe wwisted ropes pried apart wide
cnough to-insert an end of the garment which is then
held firmly between the rope twists, In uking off the
garments the laundryman pulls, not we gingerly, and
the foreigner wonders: sometimes why a piece has

-

twisted together. 1n such cases no pins are used o

been torn fram his shirt or underwcar, ar phwe where’

he least suspected it.
Fig. 281 shows an ordidiry wash tub. The women
using it crouch down in fronc of it with bent knees.

The handles are a paﬁ of the staves. The hottom rests

in the usual croze-cur groove familiur in western tubs,
buf ia this case caulked-with a putty made of air-
slaked lime and Chinese wood-oil. The height of the
tub i1s & inches, the ch'LmeLer is 22 inches, the thick-
ness of the staves 3 of an inch. The hoops are made
of vwisted bamboo strips. “

[RONING

We might be led to think thar 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 luundering tive in the United
States where, no doubt, they acquired their knawl-
edge, In China where the methods of laundering are
miost primitive, froning has e p.'irt, besides there are
no establishments to rake care of the family washing.

Fig. 278, Dyver's Roexave-S1ove axo RoLper ror CALEXNDERING Famuics,
N <+

¥
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The women of the clan-household attend to thir, The. .
Hardren which we associate with the laundey js well” -

. known to the Chinese railor, bur once a garment has

left his hands, it avill mever again come in conrtact

)

" Fig. 175. WAsBoARD.

with the Aat-iren, except it be once mare entrusted ta
his care for repairs or alreratjon. . -

The faviron pictured in Fig. 282, is the Lmd nsed
by the professional tailor, whether ar his establish-
ment, orat the homes into which he is called to work
by the day, He uses it to Aatten seams and smooth the

material from ereases due o handling, The l)owl to
receive the charecal wiath a socker for a handle 3 7§ cast
of bronze-in one piece; The
autéide of the bowl is usually
decorated with scrolls of Bow-
ers cast in low relief. The bof- I
“torn surface on which it stands
that is the Aatiron proper is

by, constant use. The ‘shape of
the bowl, is elliptical ar the
bottom measuring 4 inches
. the tong way and 3 inches the
short way. The specimen was,

Yoo .

photographed _ac. . the. Native -City - of - Shanghal. -
~In the mountain regions of Chekiang, we saw an-
other kmd of flatiron used for the same purpose. Two
.of these are-shown in Fig. 283, The iren partt is f‘orgtd
by the bI’lcksrmLh The triangular part is smooth on
its under side, namcly-.\__t\he surface which is applied to
press down seams, ew. Both irons are of abour the
same dimensions. The thickiiess of the triangular,
lancet-shaped part is 4 of an_inch, and the two langer
sides are 2% inches long, the shorter side 1% ifches
long. To heat this iron the wiangular part is pug into
_hot embers of the kitchen stove or a hand-stove.™

“Another thing which we connect with ironing is -

the starching. The Chinese are well acquainted with
the use of rice oc wheat four for starching clothing
or varn. The hanks of cotton yarn before they are
wound upon spools for the shutde, or used for pre-
paring the warp, are put juto boiled rice starch and
then hung up to dry. Washable clothing is sprinkled
with starch water, wrung out and hung out o dry,
The starch water is prepared by pouring boiling water
over wheat or rice flour and stirring 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 flatiren 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 (16211645,
a younger brother aof- thé better known Adrian},
where beside a ficeplace an instrument can be seen
hanging which resembles the solid #Hatiron of the
Chinese. The ironing surface there 1s square, however,

as 1 rcmcmbe% :

SEWING AND SEW_ING UTENSILS

LINE M *LR.KEE.

The Lhmcse tdl]Or for making fines upon cloth uses

(e

Fiz. afin. BraTer Fok WAS.I{ING CLDTHI:S
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a lmc markcr in principle the same as the i carpenters

line marker which will be described under Figs. 372

and: 301 but more simple in construction. A piece of
cloth is folded around some powdered ocher, and a
steing is faid through ir. The little packet, with the
" string extending at both sides, is sewed (ogpther 50
:“that the contents do not spill. When 2 line is to be
~ marked, the steing is pulled through the ocher bag,
held stretched over the cloth, taken-in the middle,
pi]l ed up, and rcltw:d when thc string thus twanged

Fl.g. 284 shows such a lmt marl-.cr which was phow—-

graphed in Se Kan, in the Waotsal '_district, Kiangsi

Foa. 280

province. The .dimensions can be judged from tht‘:

thickness of the string. The b'lg ts about 6 inches | ong

i ) e
o s

THIMBLES AND NEEDLE PULLER

Bes1dcs the thlmblt 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 chie point
of the nesdle-puller is made of brass, and the other
one of wrought iron, Both are shout the same size, %
of an inch in diumeter and % of an inch high, The
indentations of the jren one seem machine-made, a

sign of torclgn manufacture, probably ].1p.mcsu. The

other appears to be ol native make with the indenta--

tions individually cur with a punch. Whether the
dents are foreign made or dot, however, the type of
thimble is Chinese. The thimble is worn upon the
- secand joint of the right middle-Anger. It is originally
made small and can be casily le]u*;led tw a I'H'gt.r
finger by prying it open.
The needle- puller is made of brass. The twe legs

of it are brazed together at the curved end and re-

inforced with an iren rivei. In pulling the ncedle
when stitching the cdoth soles of Chinese shoes the
needle-puller is quite handy, and vet there are, dis-

8

Wasn Tee,

tricts Tr=China where this device is not known. In use
,lhe“necdlt,—pui er is held at the open perforated end
‘between fare- ﬁnbcr and thumb, The extending point
“of e needle is taken between the legs of the pul]u,
and Keld therein tightly by pressing finger and thtmb
ogether, 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 a wooden needle-puller see Fig. 293.

SPECTACLES

It is one of the familiar sights of Chinese stfeet life
to see an.old Chinese granny sitting on a doorstep

P
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with hep-seWing outfit picking up chance business of
' mending a renr or tear in the habiliment of a
7 ~"passer-by. As often as not she has one of thé bulky
R Chinese spectacles poised upon ber flat nose, and I
deemn this association sufficient excuse to introduce

- .
Fig. 282,

in Fig. 286 is the type uvsually seen. The lenscs ave

colared ones of smoky quartz are plano-concave, and
the others plain, of equal thickness throughout. The
frame is of peh tung (whitc copper), an alloy of zine,
nickel and copper, used extensively in China. The
bows have two hipges each, and can be folded fat
over the lenses. _‘The metal ‘parts are fastened to the

lenses with little pins which pass through .cnrrc.spond-
“ing holes penetrating the lenses. The-thickness of the
dark lenses is almost 3/16 of an inch at the edges, and
gf the light ones 3/32 of an inch throughour,

I

It seems rhar the Cf_’lintse originally used spectuclt;s

Tamon's FLar-inox,

here an account of Chinese spectacles. The pair shown -

made of rock crystal or smoky quartz. The dark-

1

for shielding the eyes against the glare of the sun,

rather than to 3id the eyesight. Most lensés.are made ...

of smoky quartz, rarely of ecolorless rock crystal, but,
even theTatter have sufficient opacity to soften the
olarE‘of the light 1.)"[951]10 throubh them. Among thc

o -

litérati and officials it was the custom {unavowelly, I
dare say), to wear spectacles as an outward sign of
superior intelligence, Dark calor of the glasses was a
further aid w the almighty officials for scrutinizing
with searching eyes without being detected in doing
so. That we find ground lenses indicates no more
than empirical knowledge that the eyesight in
som&afses will be benefited by varying the surface of

. the glasses, coticave'lenses for ane disorder and convex

3

. . . ' ' . Fio. =83, Tatnor's FLAT-TRows.

. . e T
‘glasses for another. It does not appear that the laws

of refraction were - understood in Clina 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




-8
CLOTHING

197"

; :
- ]
time been used by Chinese doctors for igniting moxa,

..in. the.practice of cauterization: An empirical-knowl-
edge of refraction of pre-Christian time, with a practi- -

" cal application iS'in'di'c'"atr:H'B‘y an aecount af 'a Chinese

Fia.

writer, Hung Lieh Chuan * of Liv An {died 122 5.2.),
who says: “Take a pice of ice and give it a round -
- shape, Hold jt against the sun 'mcf you can cacch his-
rays upon tinder and ignite ir.”
.The invention of spectacles is claimed by the [ral-

tans, A tornbstone in Florence bore the follnwmg in- -

Died anno domini 1317." It

B I
l-tas’aiso been asserted
“that th: Chin‘ce&: were the ﬁrs

o use spectac]es a'nd

284, Tarar's Lixe Marker,

history of eye-glasses. A missionary traveller A. Wil-
+ llamson, in 1368 observed that in the mountains ll)e-
tween Tsi-me and Tsingtao (the famous Lao Shan
group), Shantung province, rock crystals of various
shades are found, from which the natives make spec
tacles. I was told in Tsingtac_tharthe fameus-optica

=

FiG. 285, THirisLEs

-seription (translated); “Here lies Salvino D’Armato
degli Armati of Florence, the inventor of Specracles.

U Pizmaicr. “Kunstfertighelt & Kuenste der alten Chinesen,”
Akadmm lkmhtc‘ Wien, Yolume 6y,

AxND NEENLLE-PULLER.

works of Zeiss in Jena has procured from the same
locahty rock crystal for optical Instruments. @n[y in
very tecent limes have Chinese opticians revolutions
ized their Lradc by the nuroducuon of forelgn
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méthads Hor testing the eyesight and ﬁrting' glass
_lenses according o their tests. Chinese conservatism,
- however, still now and then rejects these innoevations,
_and for friends of the old school, the optician must

Lecp .ermg his. t:tocL 2 number of Chinese spectggles
. . Te—

It is recorded ® thar the. Dominican monk, Allessan-,
dra de Spina, a native 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 Ttalians, who at that time alrcady were .

famed for their skill in glass manufac-

word for spectacles is “Brille,” similarly
as our adjective. “brilliant,” derived from
~ beryl. (Greek beryllos), a transparent

em stone, It has been suggested that the

Pig. 586, SpectacLes.

ope lcnqes.

with s :
Tue, as has also been asﬁcrtcd“‘ th.lt

Tt were™ \

spectacles were introduced from Europe in the 1sth .
-century, then rhe question ‘arises, why the.Chinese-’

ook the revolutionary” step to abanden the use of
ghss Eor lenses, and cmplm’ .
instead a materml_ but-
poorly firred for the pur-
pose. The use of glass had
been known to them since
the sth eentury b, and ine
carving it like gems, they
Were masiers.

——Hs-not hard o cite: fac[s
whlch rather Fiidieare_thar
SPQLL&GICS WETe I.ﬂ\ Cﬂted by
the Chinese, and foynd
their way 1o the West. In
the first place spéctacles are- .
mentioned by Chinese writ-
ers already before the 12th
century,’ ar which time
Venetian and Genoese mer-
.chants were in contact with

~China,and conld easily have
brought spegimens ” home:

""Professa.r__thrschbcrg, s quoted b) Wa.rner, "‘;nmoingv " Lon-

derivation of this word points to an origi-
nal use of such stone for spccmc]es.

the two chstmct uses of spectacles, one for
improving the eyesight, and the other for
shielding the eyes. The Chinese spectacles
were primarily conceived fcu{ the fAagter
purpese, to protece the eyes against the
_glare_of a rropical sun, against’ sand-
slorms, and then to act as a screen for ofﬁcmls and
literati from behind which, as it were, they could ob-
serve without being observed. The snow spectacles of
the Eskimos belong likewise to the class for shielding
the eyes. They were a covering for thc-éyes, carved of

- Fuo. 287, Corvese WNeentes

dnn 1510, p. 237,

#Werner, in his “Sociolagy,™ statcs on page ‘280, that spectactes
ha\e been mentianed in Chinvse records pertaiming te the pcrmd of
the Tang dynasty (618-907 2.0}, viz.-in Pui Shik ler picyt, . 23a,
#od in Ming wn £'mng, p, 2ab, both reprinted in the Chinese en-
cyclapedia of 1735. ;

!’"

 bone with two narrow slots p[accd honzontalI ver
L11|: EYES! - L \

“In Europe, by sthc .13th century, the. ground had

turezzmay ‘have been nothing more than
to make lenses of glass. The German ™

Summarizing we must Keep in mind -

-been sufficiently’ prepared for using convex glasseg to .

Mnttcniun;,cn aus den Saechsischien Kunsrs:ammlun_gcn, Berlin,
1916 Val,: VL ) A P
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improve the eyesight. Burning lenses had beeh known

already for centuries. The Arabian mathematician
Alhazen had made known his views about refraction
in the 10th century, and Roger Bacon, writing in 1267

abour the mdgmfymg power of glass, expressed the :

heliaf

thae wld
seuiel DAL Gua y\.ul.uk-

V\‘I-dg\ ‘-}"LU uuu}d dcl.l\fl:
. benefi from such glasses: The contribution made by
_ the Ttalians, wlho were probably familiar’ with Chineie
glasses through Genoese and Venéfian traders, may
have been merely the introduction -of glass lenses as
a suhstltute for rock crystal.

- After” this diversion let us return to our Chinese
... sewing womin.and inquire into the manufaceure of
@ the needle with w]-nch s]'u: is sLquullL E_umng a- pq{f:h‘

b
wilil

4
i i

< ‘ll'l[l:;\‘ﬁiﬁ pants of a ccu::]le whcl wit
! beside eagerly awaiting the roas
sary garment®e, . e -
; . : .

NE’EDLES

¥

Flg 287 shows an assortment Dﬁ\Chluese needles.
One main charac[erlsuc is the round hate.for an eye.
“’The specimen next to the largcst shown in thépicture
_Tepresents a piece of jron wvire pointed, but not plerce'd-.«
It is a pin as used by Chinese tailors, Nowadays for-
cign wire i§ used, while formerly the maker had to

. Fic. 288.'.}4’35561_5 Maker's Pose DRl avp Anvin, .
. + . .

hammer out his own wire. I have prewousl}f‘"mcn—
tlDl’lCd that the Chinese are not ablc to-draiv iron wire
in the same manner as they draw wire frpm more
ductile metals such as gold, silver and copper.
Previous 1o dnllmg a hole for the thread at the

RS T o R | Y
blulil Lna or I.ILC LICCLILC)

this part is flattened some-
what with a blow of a hammer on the litde anvil

shown at the left in Fig. 283. The pointed shank of

the anvil is driven into a round woodea pést, which

is about 2 inches in diameter and 3 feer long. The

needle maker holds the post between his knees. .
For drilling the hole the needle is placed- into a

slight groove on the-workbehch and then the pump

“deill, shown in Fig. 288 is applied. The pump drill,

W .

a slender shaft of a very hard wéod, about 23 inches
long, has at its upper end a disk of slate as a whorl,
which is 1% inches in diameter apd V4 of an mch

. thick. Ar the other end the very fine stc@ledrlll is 3n.”

serted into 4 socker. The sldidg crosspiecé has at its
center hole a cloth rag as a sort of packing which
permits the crosspiece to slide smoothly up and dowii'
the highly ﬁbli‘qhéd shaft of the pu'mp drill. It is a
delicate operation to ‘make the, tiny eye holes in the
hﬁe@m The drill is well adapted. for it but one has

10 aa’i*mrr: [he consummate skill of the workman in

=4
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and ﬁshhooks

CHINA AT WORK |

. /7 .
irlg his tool. After the holes Have been drilled the
ngedles are hardened and thjﬁ lished. For-pohshing
they are placed upon a stond sfab and rolled back and
forth with a rag soaked in/oil. Native needle’ making

I.-"'ls one of the tr.-Ide:. which/can not held their own

agdinst foteign compctmén, ‘and is fast dying out. The

pictures were taken at Lhc shop of a rendly old man

handle it comfort:[b ly if the loops were closed. An-
other ch.:mctemtiq but not so apparent in the speci-
men shown is its duii _peints. The stery goes thar a
long time ago an aggrieved tailor forgut hlmsclfr;.(j
fir thar he smbbaE

scissors, amd thus bmubh dlﬂgr.lcc upon hisheng QE‘

calling, An nnpcqal edict decreed char hencefdithe

tailors imust use scissors with dull points
lest the example set by that culprit might
lead tg further tragedies. Thus runs the
story, hut ou the other hand, it is quite
evident thar scissors with sharp points
are nét convenient for cutting our cloth,
since JLhc point of the lower blade is apt
to cf_ufch tn the folds of cloth underlylng
the .picce o be cut. This pair of tailors
"scifsqrs is § inches long and the widest
widih- of the blade mensurcs Y5 inch,
'_\\'ithi a thickness of 1 tnch. The twe
.'bladéx are held toge[ht:r by an iron rivet,
Bct\k!tcn the hammered river head on
cach side, are usually two washers, fiest
ong| of § tron, and over this, npe of brass.
These washers are square, but the cor-
ners of the brass one are dipped of
givl'i‘ﬁ-g it an irregular octagonal form. -

tic:wark. Their use even extends inta the
kitchen, In preparing beans in the pods,
the pod ends are cur off with scissors,

Fre. 28q. CH&#::;E Scissans.
\ -

\_‘

in"Teh An, I\mngm provinee, who wrt,h Tictle profit to

himself held on to his old rtrade of makmg needles

‘SCISSORS-

Fig. 28¢ shows typical forms of Chinese scissors.
(A) is the one used by professional railors. The handle

-loops are open which. distinguishes this from all the

others. It is 2 man's ool and a man’s hand would not -
".

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

-each other f(:rn'ung,r sheets like cardboard
are cut up with them for soles of shaes,
The variaus weavings of straw hats, mats,

o

his dversary to . death with hlS :

for such a pair of sissers with sirong,
stubby blades. Ruags pasted on top of :

'The sctssors (B) are for rough domes- -

baskets, ctc,, with straw, rush, sedge and .
_ Abreg-of all sorts require scissors. The .

length over all of this pair is 6% incheg,

the largest widch of blade is 3 of an igch and the

thickness of blade 4 of an inch. '

Scissors (€) is a more delicate kind for general
sewing znd mending. It is adapted to the nimble
fingers of the women of the household who usually
do not partake in the rougher work around the house.
The laops 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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.cured from a Japanese lady in Kuling, Kiangsi prov-
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_.I.wholc length is 5 mchcs the widest width of the blade
ijﬁ of an inch and the thickness 3/64 of an inch.

I(m' home dress-making the scissors (D) are used

. in size corresponding closely. to the ailor’s ScissOrs, i
“but with points sharp and handle loops elosed. Appar-

ently it is the tailer’s privilege only to have scissors
with open loups. The whole length of this pai# is al-
most 8 inches and the largest width of the blade 3
t an-inch with a thickness of 3/16 of an inch.

The making, of scissors is a trade by itself, namely

"hat of the Chintse-cutler. He makes also razors,
. weézers for removing supcrﬂuom hair, lancet-shaped

knives for cutting toc-nails and callous fesh from feet ;

: and hands, burins, grovers, carver's tools, _a_nck many "

othcrs. The m@telli:ial he uses is the best grade of steel
r charcoal iron, The picture was taken in the Native
City Qf Shanghai

" JAPANESE SHEARS

The usual assertion that the Japanese eivilization °

Yo tlons. Considering at random some of the ],ap.mcse

‘tGols we find that not a few are quite different. There
is the Japanesc board saw, an unwieldy blade, handled
by one man in a horizontal direction, utterly unlike,
--the Chinese tool used for the same purpose. There are

other autochthonous types, of which more in.their

. proper places. Scissors, early developed by the Chinese,

are also found in oldeh times among the Arabs and in

* Persia, and it seems strange that in old Japan no scis->
. sors but only shears ar¢ known. They are used for a]L

kinds of work, even tiny ones for embroidery.
The ‘specimen of Japanese shears, Fig."2g0 was pro-

+

ince, who had broughr it from

Fic. 290, JaPaxEiE, SHrans. oy

mignts have passed through Venice on

measures 4% inches if lcngth O# one of the blades
the maker's name js incised in Japanese script. The.
blades are held in their relative position by the curved

“ elastic piecc which unites thém, and in using the

shears the two members are gripped by one hand.and
pressed togtthcr. After_releasing the pressure the
bladés regain their former position by virtee of the
elastic 2nd-loop. The offset at the place. where the
lower blade tapers 16 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 stee] of
the Anest quality.  ° - :
Scissors, the implemenr with rwo scpqmtc h]adcs
held toz,cther by a rivet, and later by a screw, are said

“to heve come wo Eurbpe from Venice in the 16th cen-

tury. This statement is evidently wrang as far as the
dare is concerned and is interésting only in as much ‘as
it points 1w the Orient as the original source of the .,
scissors. The Venetiaris were -traders, especially with"
the Near East, and many Eastegn customs and imple-

their way to
Europe.

'F. §. Meyer, in his " Ornamcnuk" (Lelpzig, 1919),
%s authority for the statement that scissors, formed of
fﬁm separate members, moyable aboyt a central point,
Llr sporadically after the 1oth century if ~Earape.

STRAW FOOTGEAR

"Fig. 291 pictures the bench uscd for making straw

shoes..An ordinary low bench is pushcd with one end,

against 4 wall, 2 column or anything to- prevent it
frem moving in that dicection. To the other end a

er -homeland. IE/
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“wooden contrivance is hooked, which might be called
a2 warp helder. The worker sits astride of the bench
facing the wurp holder, with the yoke, seen in the
pictura, held to his"body by 2’ string, which, attached
to the ends"af the yoke, passes around his waist, We
could got persuade the owner-to sit for us when k-
ing the photograph, and as a makeshifr, had to tie the
yoke to the column, te show Lhe relative position when
-tied around the waist of the worker. At the apex of
. .\thc vike a short wooden pin projects vertically and to

strintgs. There are now four warp sirings and the
weaving of a wider surface is thercby made possible,
Fig. 292, at the righr, shows the four wurp strings:
with i part of the woven shoe. According to the warp
strings being hooked to the outer or inner pegs un the
warp holder they are.spread far apare or set close to-
gerher, 'Ihc weaving is now continugd with e warp
strings spread apart, then w narrow the fabric again’
after putting in a few wefrs, the warps are moved sue-
cessively from outer pegs to the inner -ones, always

this is hooked the loop of the hempen rope which q*).utting in'a few wefts between each shifiing uneil

serves as warp for the straw shoc to be made. The

Fis. 291. Bexed vor Maxinc STRaw SHoEes.

e

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 thg large spike in the
center leaving abour the same 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 twa inches long. Then the knot at the center spike
is untied, the loose endswof the warp are passed around
the end pegs ori'the warp holder, one string over each
Pes and thence directed back to the newly woven
patt whcre they” are tled to_the original two warp

they rest on the pegs nearest w the center spike of the
- ", ’

warp holder, in the position shown in Fig. 291, This
mode of weaving is i accordance with the outline of
the shoe, The poinged part with two warp strings is
the toe-purt of the shoe to be bent upward when being
worn. When the part which is immediately under the

“toes 1§ reached the surface must be spread and benes

four warp strings are used, A little contraction under

the arch'of the foot is produced by piacmg the four

warp strings closer together by shifting them on the’
pegs of thc warp holder and when nearing the el
part of r.be shoe thcy are spread- agam. The whole shoe
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Ciig brought o comp]c[lon by att.u:hmg the warp strmgs
" to_the center spike again and continuing the weaving
-as at the beginning except that in this case there are
" two warp steings together on each side instead of one.

. The bench is 4 feet 6 inches long, and 16 inches
'high The warp helder -hooked to the bench fs-16

"n__chr;s_long, The wooden block with the eighe pegs
is 15 inches long and 214 inches wide, The wooden

<e measures on a straight line from tip to dp 19
n'c_h_c'_s_and' has an average ‘diamerer of about 144

‘inches. The string on the ends of the yoke is tied 1o

_groove at the one end and shipped over the hook

- carved at the other end. The man operating this con-
| irivance kcgps the warp strerched with his body. In
ordinary weaving a reed is used for “beating up” the

weft (pushing tight); bur in this tontrivance, the -

straw wefr is pushed back once in a while by pitting
the fingkers between the warp strings and pushigg up

- the twisted straw, Whenevcr this is done, the operator..-

first hooks all the warp loaps upon the center spike,
“and then with his fingers against the weft pulls with

- all his might in a direction towards his body The"

,.largc honzonta] wooden hmk passes through a_mor-
tise in the warp holdcr and is kept in place by a

d.'

Fig. 29z. STraw Sunes. - +

wcmdcn wedge, which can not be seen in the picture,
drivett across it through a hole in the part extending
beyond the mortise. After the shoe is Anished it is
heaten® tharoughly upon the ground, preferably a
stone floor, with the mallet seen lying -on the ground
in Fig. 2g1. The straw then gets more pliable and soft,
and the surface of the shoe more even. Then a lang
hempen latchet string is passed through the cye 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 artached
loops on the side of the shoe and tded over the insep.

.

-

In Fig. 292 we sée straw shoes in various positions
and one partly Anished. The one on the left, stretched
out.dll the way, presents the b@ttom view. The two
n thermiddle are 'a finished pair with latchet strings,
for fas[cmng to the foor, attached. As the unfinished
specimen shows thcre are loops braided from hemp
fibres, attached te-the outer warp strings which ulti-
mately serve for holding the latcher sirings. The weav-
ing is started at the tip-of the shoe and ends in two
loops at the heel end. These loops ape-fastened at the
side of the shoe, so that fé—e‘rﬁ—ﬁ-;nt up forming

a secure resting place for the hctl. _This heetsupbend
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can better be scen in Fig. 29z, where a fimished straw

" shoe is seen Iying on the bench, presenting a side view.

In the country the peasants wear this type of straw

= shoe in rainy weather or on steny glr()lll;ld, Otherwise

- they go barefoated. Cross-country carriers, chair bear-

ers, wheelbarrow men and ricksha coolies 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 pie-
. tures were tuken. at S¢ Aw.in Chekiang province.

CLOTH SHOES

Chipese shoes for every-day use are not made. of

“leather. The chemical process of converting hides into

lesther, by meuns of tannic acid, does not seem known
in the parts 1 have visited. Lime is used for dressing

rocduct looks more like raw-=

_every bit of cotten
for making the solffs of the cloth shoes. The rags are -

matter of small importance. It is the same as with the
utilizatien of feathers. The Chinese don't know how
o free feathers from their natural oil which is apt to

give rise to putrefﬂctlon and -hr:rr:fonf they cannat___

use them for pillows ot bedding,

Lotton choth 15 uged for making Chinese shoes, and
silk sometimes for ‘the uppers. The meking of oppers
is SImple needlework. For winwer use the shoes are
frcqucmly padded with cotton: The making of the
soles is more complicated, In the Chinese bouszhold-

ag is kept to be finally ucilized

shed and then spread upon beoards
thus dried they will lie perfectly
ingpo T passed once an establish-
business of collecting rags all

hing thcm thcy hlt them with’

hirst thoroughly
for drymg Whe
Aat as'if ironed. 1
ment which makes
over the city. When wi

Aails, in consteuction the sume as the onc destribed

hide thar} leathet. It is not surprising. thé_reforc that
the Chinese make very littlé use of their hides. Only

foreign contact has tanght thtiﬁuesc varions vses of

<5 and shoes. Inquiries
in the country revaaled thar ‘it was customary “until
recerit times to bury the carcasses of cattle, hide and

all, when any of the animals died. The Buddhist belief .
- forbids the corisumption of beef, and the lack of a

proper- tanning process makes the use: of the hide a

I“IE. 293, CHINESE CLD'IH .‘:sllm.'.

© previously, Fig. 171, By pasting the rags tagctht:r, rec-

rangular sheets are formed from which pieces con- -

forming to the outline of the scle with a liheral-margin
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 product
looks like a Chinese puzzle in which the irregular *

‘shaped bits of rags~have been fitted together without

any overlapping. Each'sheet cansists of three or _fgur

T




- are sewed mbcthu The" cloth welt usually -

a

.wh1ch.ls next sewed 1o it. For sewing hemp
Citwist upon their thighs. The sewing is com-

menced with the row of “stitches which
“fisten the cloth weli 1o the sole. It is hard
“work to push the needle through so many

- thimble, The ‘wdmen usually " push the
- needle 'throu’gh the sole and then getting

- made expressly for the purpose, shown in
- F‘lg—ﬂgg, pull ehe needle through. On the -

‘trimmed off close to the welt, and then they

-layers of the sole, and claim that it serves -

] o
layers of r'lgs upon the. eotton cloth as a
base. About 20 to 30 pieces, cut fram the ¢
Jarge sheets, are lald Gne upon the orhcr,
and then, applying a cloth welt atone side,

T -
COHIUImb in LUlU[leJU material to the upper

5 used, which the wemen making the shoes

layers of pasted cloth even with the aid of a
" hold of the poine with the wooden tweszers, .

- left of the picture can be seen a sole with the
stitching not quite finished and the dark
cloth welt showing plainly: The sole at right .
presents the opposite or bottom view. After .’
the soles are sewn together, the edges aré

are ready to receive.the uppers. The work of
sewing on the uppers is usually entrusted to
the cobbler, whe likewise trims the sedges
with his haffcirculai knife. The country
people, however, frcqut:ntiy mdkt‘. the com-
plets - shues themselves and *then trign the
edges with their scissors or chisel them off,
if a chisel is part- of their inventory. Poor
peoplc who even suffer from want of rags,
use strips of paper for part of the dI!ISldE

the purpose just as well as the rag layers.

" The needle puller ' in the picturé is made
of a hard wood. One of theslegs s farked
at the end and the end of the other leg fits
into the fork. A wooden pin passes through both and
forms the pivot joint below which the needlc ™ is
seized. The soles shown are about 10%% mchcs long -
and.their thickness is %4 of an inch.

.+In rainy weather Lﬁ:’lther shoes with large hob-nails

" are worn a good deal., They are. heavily oiled, to pre-’

serve the poor leather from putrefaction. The picture

- was taken’at Se At in Chekiang province.

RAIN PROTECTION |

The (,hmcse are very_ sensitive to rain. We are in-
clined to ridicule this propensity, especially when we

sce soldmrs walkmg about with umbrellasaWe should _

; . i

Tl CLOTHING "

.FIG 204, R::I‘: I‘PAT-

' B

rc,member h(JWEVLr, Lhdt it is nat pleas‘mt to be

gaught it torrential rains,, such as are prevalent i
China, which drench you 1o Ehe skin in a few ser-

. onds. Thé wadded clnthmg of the Chinese would be
! spoiled if it became saturated with rain, -

cumplctc

and to protect this is probably the main cause of the-

Celestials’ sensitjveness to raim. - o -
The peasants’who%ave to toil for their daily bread,
must bravé all kinds of weather. Tilling the fields
they cannot very well carry an umbrélia and have-to
protect themselves in some ather way. This they do
* with'the large-hat shown in Fig. 294. The digmeter
of these hats is.about 3 fect. Thcy ark formcd of large
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- dry shc'ith like. leaves, woven over on both sicles
loosely with thin bamboo eplmts_ Some of these hats -

.-;th’lt tht\.’ can be hung up or t1ed over baskets whea
coolies carry Toats o\er-lnud

“the other from above, revealing the structural detail
Mr. T..Y. Pong, my faithful imterpreter for several
years, pused far this picture, which the peasants‘would
ot do. The sheath like leaves used are taken from

banibeo shoots, which intheir early growth are cov-.

well known and practiced extensively by ‘men and

women. In faet, it seems to-be a churacteristic of the
“have twi handles on the rim’ upposite each - other “so + Moaslpm il Thina to be’ acquainted with this, art.

Stocki ngs and gloves are kniteed and the I-.mttmg
starf ed rontrary to Western usage at the toes or hinger

\.—f* The photommph taken in T'Lmng, Anhwu gives. -ends. Tn Bulg.ma knitling is .smrtecl in the same un-
"+ two views of the hat, one to show how it is worn: .m‘d—_ehnsn.mhl\c manner, an inheritance of Turkish rule

, very likely, and cutved knitting needles. are .used,

. Hererofore it has been held, acdording te various
accounts in present-day encyclopedias that the art of
Lnltynd ivis 4 EU.I'OPC'U'!. inveation UE 'Nthh o C2r-
tain allusion occurred before the i5th century. There

\

- © F 205, Citxese S*ro(_m\cs Thls plctums srcrckrarg»-_hung up for drying. Tht'j are sewed of

stout cottan cloth and canform as ¢loscly as the inclastic ymaterial will allow™ 1 the ‘shape of the foor. The
sole is wsvally of coarser mawrial for better resistance tuy wear, This type of stacking seems to berthe ariginal -
- fnat cavering of the Chinese, Knitted stockings of foreiyn manufacture io recér tumes have found reddy f:nor

and are gradually crowding oot the hand-seivn sIDcklngs shéwn, . . Co

« eredd by such sheaths. The splints being also defived
from bamboo it appears that the complete hat is-a
- product pf the bamboo

KNITT‘ING

" In Kansu province, whére over ane half of the
population is Mohammedan, the art of kniting is

is, however, a fuch earlier reference to the art in the

“Travels of Marce Pole,” Book I, .;jh_apt:r "'xii, Marco-

Polo here -speaks of the Saint Barsamio” Monastery,
aear 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 *t
avoid i8leness arg continually knvitting"wnolen girdles.
These they plage upon the altar of St. Barsamo d ug'ing

* e
. L

¥,




- CLOTHING

the service, and when théy go beg-
ging about the province, they pre-
sent them to their friends and to
the gentlefolks, for they aré excel-
" lent things 10 remove bodily pain;
wherefore every one s devoutly
cager to possess them.” Sir Henry
Yule s edition, from which 1 quote
statcs in 4 note that the maonastery
doubtlesss meant here was near
Malatia. Thus we see thar kaitring
was practiced in Persia in the last
" quarter of the 13th cemury, Marco
Palo speaks of knitting without any
further explanation, and the ac
seemns thercfore to have been com-
mon knowledge in Italy in histime.
Exploration of graves in Ach-
mim, Upper Egypt, of the Byzan-
tine period (ca. qau-650  AD),
yielded knitred caps und  short
knitted stockings, knitted of differ-
ently eolored wool, with the foot
divided inie two parts, ‘one for the
-big_toe and™the wiher for the re-
maiping tees. THis arrangement
_-was necessity for the.fasiening of
the sandals, the lutchet of which N
passed hetween the lirge and the oo
second toc. The Japanese swear similar sanddls and
their stockings sewn of cloth like ‘the Chinesc odes
kave also a space pr vided bemrct,n thestoes for the
latchet.
Sospe claim (as recorded in Meycr § quvermuons
Le\?& thag the art of Knitting -was already knowa
to the old Greeks."No evidence supporting this claim
" is adduced. It may be, however, that what gave rise to
it are humag figores pictured sometimes on old Greek
vases, draped with a short sleeveless robe which shows
only those parts of a tricot- I1Lc undergarment that
* cover arms and legs. Zigzag proamentation upon it is

-
- Fre.

singularly suggestive of knitted ware. So, for j instange, -

on the Darius Vase in the T\Taplcs Museum and on a
pail-shaped Apulian vase found in Ruvo di Puglia,
More-gnaxinging evidence we can offer that knit-
ting was known at the time of the Roman Empire.
At Carnuntum * many interesting picces oF-armor

*0ld Celric scttlcmcm in Tannonia on the Danube’ Winter
quariers of the Roman lcgums and stacien of the Danabe foclla.
Marcus Aurclius spent 3 vears'in C., and Sepr. Sevecus was here
proclaimed. Beman Empernr. Extensive ruins are still ta be found

- at Deutscle-asliepburg, near Hainburg, east of Vienna. The reports
af the association
counts af the excavadons carnied po.

2gfi. Le

“Carnonm,? - published since 1888, give aci.

JFin 'inaua[\(‘ [SISER L FI

ATHER Makgr's "ligasi Boarn™
axp Haix o Hings,

Frrsi

‘hive 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 wire, it proves that the principle of knit-
ting is employed, and therefore must-havebeeg kndwn
.*to the Romans. It is of interest to note here that in

the Tralian language there is a term for knitting, far

- fw magla, in addition to the more vsual far la calza.
‘Muglia, of course, refers to mail or the loops of it

In bag graves of Denmark woeolen knitced caps
have been found, and a knitted bonnet has been
“recovered from an-caken trec-cothn in Trindhod, Jui-
land. Forrer, in his dictionary of *prehistoric antiqui-

~.ties (Berlin & Stuttgaft, 1907);-deals witlr these finds,’

as well as those from Achmimi, méheonédgabove, and
comes to the conclusion thac they were koitted. Of
caps from Achmim he says that some are l\mttcd of
white linen yarn, ‘and some of colored woolen yarn in
g TRARDREr rcscmblmg netting and ar times with vari-
“ous openwork patterns. ‘This characterization rathcg
sugggsts that we have to.de here x;'.;i'th...\}_:_nitting done
with a erochet-hook. Crocheting in its sifhiplest form

is really a primitive made of knirting, and quitc.']'ikei_y_‘_ }
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preceded Lnitting with two needles, The f.;ct tlmt in

“lakédwellings of Switzerland a woodeh (ut Moeri-

gen) and a bronze (at Wolllshofen)*crqche_{—hoo]\.
have been found énly tends to corroborate this view!

‘Up to the end of thie 18th century only two needles
were used in (Jcrm.my for the knittgg of stackings

TR
strings. " These sockets are usuully attached to a heart-
shaped plate. Old silver ones arc . be tound, beautiful
specimens of Lhe silversmith’s art”

Europe cerfaiply. caunor claim the inverfion of the
art of knitting. Yo China it probably came thruug

the Arabians in ,Lhc 7th or 8th century wh_tn Arabian
- B )
[ 3 . . - +
o :

- Fra. 247, LeatHer Marrr's FLosnse Kxien.

Co ) . ~
and one.was Lastened to the bodice of the worker. It
. A 2 .
is nut quite clear how this was done, the result, how-
ever, pf such knitting was thae the stocking had &

seamn along its whale length. In English the term”

mercenaries were brought in Lirge numbers to China

- 1o help repress rebellions, and serled there afterwards.

The bnds of Achmim belong to the Byzantine period
and cannon be conneeted witlr the Arabians who ook

-

Fio. 298, Leatuen Maker's Fuesuoso Ksee, This other flohing knife is 235 inches lony, and the Badde, ruther mers
curved than the ciber, = 3 indhes wide,

kniting-sheath is known, a small cylindrical socket
attached o the dress of a kniter for holding one end

of the knitting needle while in use: From this we ?

deduce that Enghsh knitting was similar to the Ger-
man method. I recently read ** that in “southern Italy

_ kniuing-needles are’ curved, and in Laitting the end
-of o of the needles is placed in a sucket which is

“cither_tied to the waist[ir"sli.pped inside the apron-

™ Motes & Queries, 1-930,-. ol. 15f, p. 87.

pussess:on of Egypr much hier: We can however
suppose thar the Arahians became acquanted: “with

the art of knitting in Egypt and were the carriers who
brought it to other ‘nations. We know for instance
thar the cultural 111ﬂucncu of the Arabians (Moors) '
were very extensive in\Spain (711-1452), and in fact
a tradition persists thht the art of knitting was
brought to the rest of Lurope from:Spain.

-~ Among the earliest mention of knirced goods n

. 3

» .
'
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J:umpmn aceounts we find Sp'lm.sh silk stocl-\mg_.,s as |

b
worin by English r()b‘lll\' in the 16th century. Haw

] 1d.banr.ed methods of knirifig wete introduced-intg -
8eotland is explained by a local tradidan of ¥uir Island

" according to which the art of knpitung colored stock-
-ings, the dyes having been derived-from varioys planes
was introduced by strviv-
mq rariners of one of Lhr: shi ps of the ill-fated Spanish
Armada, which wis wreeked in 1588 on the shores nf
the island ™. . e

" s

I.LEATHER MAKING

.}mcl hcht_ns FJound localty,

.

The Chinese have never attained to the art.of true

feather making. mamelv the converdng of skins .md
oA .

y -

leuther 15, they, the East Indians,

tannin. The coceons of the wild silkworms which

feed on oak leaves ande which furnish the silk for
. -, . .
pongee, have w be sofrened in warer” with soda in

~arder ta loosen "the, gummy caver, rich 10 tannin.

Furiher, the spént tea leaves which are thrown ow
from millions of tEath? daily contain also tannin. As
pnmltlve as the’ Euagr Indian mechod of preparing
are at léust ac-
quainted winth the fundamental principle, the use of

a tanning agent. The modc of proctdure in India is to
G the hide with moist ranniferous burk, scw it up,
and hang it up on a tree. The only care es.pen(zled is
10 keep the bark always moist for the dusation of sus-
pension” The hide thus gers g!radiil\H,y converted imo

P . < .

Fio, z99. Dhrvisg LEavHER. ¥

hides inte leather through a tanning agent. This is.

the more surprising as there is an abundance of
tannin-producing plants and trees. Of cuks in China
the botanists count over 4o varictics. The gall-nuts of
commerce come from China and they contain largely

a " I y £ .
*The account of kaitting, here slightly expanded, fArs ap-

peared iy Vol 158 (rp3o} of "Mues & Queries,” London, sub-
mittes B the Auther in Answer to 3 guery abowt the histor of
knitting. .

-

_ g
leather. Leather of a-sort is produced hawever in
Chin;l, anc this by the process not of tanning but of
tdwmg )

* The rav, material used is zebu or water buﬁaio
hide. The hlde stripped from a carcass is spread upen
the ground covered with powdered quick lime and
then sprinkled with water. The hide is thereafter

folded tdgethcr and left lying for ubout an hour. After
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that it 1s ;:xtti'uicd ‘over a wooden btam ‘W_'i'(h (_Z‘OI’WC_X

rface, the so-calted beam-board, to be scraped in a
?ﬁwnward motion “w
shows an example of’g’ beam-board. The b_eam-bnard
consists of two parts, the beam proper, and 2 support-
ing frame which rests loosr:ly in mortises;of the bearn.
The length of the heam ¥s 32 inches 1 some plices
the beam alone is Gsed. The worker gréps it against
his knees, and begding over it, scrapes off the slimy
covering gf the inside of the hide.

For the, scrapmg &f the hide upon the beam-board
the ﬂcshm& knife, Fig. 297,15 employed. For his pro-
‘tection the worker wears'a large leather apron. The
hide is theh. laid in water, in a brick-lined wnk, set

ith a fleshing knife. Fig. 296 -

o

into the giound, for from 10 10 15 days. The hair on-

wholly uncohcerned, and the tr'idesm.m with the rest
of his f'imzllyL work, eat, and sltcp ‘there apparently in
no way affected by thisaroma,  * =

The fleshing ‘knife, Fig. 297, is™2 feer long, th
handles take g inchds of that length, leaving 15 mches
for tﬁe mectal between handles. Thr: grcatcst w1dth of
therbl ade is 314 inches. '

Figs. 299 and 300 show how the h]dcs, now rawed
1o l;ather of a sore, are stretched out’ with bamboo
mds for final drying in the sun. Alonf one edge of the
hldegga the notched ends of bamboo poles catch the
skin'in_marginal slies, and :1[01'10' the@other edge of the
hide the skin is tied with-twisted stgaw through other 2
slis to the other ends of the poles.

Leather prtp.utd in this manner s of pocit quality.

[—

FI(" 3on. Devivg L'.EA[HH\ The fac:: ut the frcsh]\ scraped Jile stretched onoa fr‘lmc“url\ oE mebOD DUIL\ I
. . here shown

the autside of the hide, after that time, is egsil y takef
oft with the fleshing knife, dre edge of the b]adc of

* which is concave, to correspond with the convex shape

aof the bearm-board, The stench accompanying this
process is beyond description and imnagination, After

+

- Shoes made from it are used for #iny weather, but -

< a few whiffs of the atmosphere 1 had 1o retreat, and

yet a litle child sac there beside the cank playing,

Jeather gets soft and sl

the soles must be well studded with hobnails, as the
imy from the water. To keep
the sboes from spoiling they must at all times be well
oled.

A somewhat better quahty of lcathcr 1 saw made

in Kienchang, Kiangsi province, The process is prac-

.

ki

»
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L’]c ly thL same as, described. After the ﬁn'll drym
. hawever, the leather is exposed to the smoke of burn-

_ing rice chaff, alternately on both sides. The top ofia

" 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 over this Iole and
maved ahout until the whole surface has
been e\cposed w the dense .smulu: issuing
- frém’the opening. As ihe swove has no chim-
“ney, the smoke pours readily out of the

ionﬁrct. i o

In cither of these cases of leather mang,
*the fifished hlde< are folded up and laid by,
~weighted down with heavy beams of wood, -
usml used. The maker of rain shoes- thus’}

. prepares his awh leather and when he takes
a hide from the pile, he has-to put on a few
-ﬁnishing_iuus.hcs. Qne is to even the inside
surf:ic'e, of the hide with a knife, which is,
- "shown in Fig. z01.

) " The dried hide is next Lud over the curi-

. ous trestle shown in Fig. 302 In a direction

" parallel to the beam of the westle the leather
maker:shaves irregularines off the surface of

- the hide by pressing down the knife, Fig.

- 301, in a direction 'nwy_frcﬁn the bady. The
yoke-shaped handle he presses against his

. stomach, ar the same time grasping the
handle near the socket of the blade to guide
it. ‘The trestle,.a long pele, with only one.
rigid support at the one éhd, the two legs
mortised into is left end, is placed in the
position shown in the plcturer JF qnly a
Sma]l_gchtch of itsidength is rcql.ﬂred, it Is

[~ placed- so that” part of the rpund beam ex-

" tends -out thqough the ‘déor into the street
where it is in everybody's way, but thyr does
net maiter, the passdrs-by” watk d it.
The patient Chinese has not that._w&stem
iraseibility which seesm personal- afront in

_any inconvenience caused by another person.
Human acts are fate to him the same as
rain, storm, and the like.

To make the leather soft and pliant, an-
other similar instrument with a dul! blade
is employed see Fig. 103, in which case the same
wrestle is-used for a ssupport, and the instrument

410

hatidled the same way, e, belng pressed against the -

leather over the beam in a downward direction.
An inexpensivé and eﬁic:ent method eof thaking
leather pliable 1 saw ar a country market in Shantung.

Before the crowds had ‘arrive d\to do their boying, -
= : .

.

sclliﬁg,‘ahd bargaining the enterprising leather maker
had spread his whole .supp1v of hides upon:the ground
where mdst people would congregate and trample
them smooth. :

The photographs were taken in dl[’rerent places, *
-Fig. 27 and 303 in Chienkang, Kiangsi, and Fig, -

o

| Fia. 300, Leatocr Marew's TRI\i\t]'\b KM[F This lostrument measyics 17
inches from the erowch o the edye of the"blade. The shuarp edye, stightly con-
cave is 5 mches wide. The roctal part is 7 snches long fram its edge to the

end of the socken

296, 208 to 302 in Kienchang, Kiangsi. In the former
place the smoking of tht leather is nutfu‘acticc'd, nor
known. The shoemaker (Rre making his own leather
was rather discouraged with his product, having seen
so much of tanned leather which came from the
rreaty ports, and found ready favor wich the Chinese.
In Kienchang, the other place, 'more-inland, near the

. - 2
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Fulﬁen _border, smoking of leather is wpracticed as
descrlbed above, T also suw thl: r_%umtr of Icathcr with

smpke in Hupeh pmunce.

Sea

g -
e

i SHOEMAKING.

Shoemaking is one of the itineranttrades in China,
The shoes mostly worn are of cloth, used for' both

Sle and: uppers, the making of which has alteady

been described. The soles are usually sewn by the

wormnen at hpme, Tikewise the uppers. Both are then .

given to the shoemaker, hailed from the street, who
-trims ‘the sales with his knife, shown in Fig. 303 (an-
ather knife is shown in Fig. 30f), and sews the
uppers to the weleupon the soles. A section of a tree,
similar to the chopping block, shown in Fig. 198; is
used as a lap-board. The sewing is dane overa 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 rhe shoe, and the other for
the heel. Between these. rwo pleces a few wooden
blocks are inserted and fnally a wedge to ensure~the

proper length of the shoe, The Chinese do notpdis-

tinguish between right and lefc shoes. The shoemaker .

has usim”y valy three sizes of lasts, onefor 1 shoe to
fir a foot 10 Chinese inches long, another for 5.9 Chi
nese mcht:§, .lnd the third for a foot 9.8 ‘Chinese mch&s

-
'r_ '

long." The heel part is the same for all three. Any-
body who has an abnotmally large or small foot keeps
his ewn last and furnishes it to the shmmaker to
muake shoes accordingly. . .

The last, Fig. 304, is made of hard wood. The
length of this composite last is g% inches. In inland
China the crippling of female feet still persists. Shoe-
ing these deformities is outsidé - the realm of the shoe-
maker. The women make tHeir own shoes or their

Fio. z03. Learuer Maxen's TResTLE pou Trrasnve Hines,

. "
servants make them for them. A last is not used, in
face the “lily feet” are such Yormless stumps, different
in every individual,.that each woman would have to
have her own last.

SHOEMAKER'S TOOLS

A clever clamp is used fop holding the shoe while
sewing. It is shown in Fig. 207, and consists of two
wooden boards which are mortised at one end into
a wooden block, The other ends mear and are kept
iRt this pasition 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 5h6e£nal{er who sits upon a

.
“ The Chinese fpot measure iy decimally divided into 10 inches,
It iz very inelefinite in regard to length, varying with trades and

~Incalities,
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- lgw stool or his o0l box holds the
‘clamp between his knees. Working
“in thi#position he is just as liabe o

- berome knock-kneed as his occi-
““deptal brother, The clamp or vise,

.':_.'Fi_g. 307, is 23 inches high, §% inches ,

- wide across the bottomn opening. The'

cards forming the jaws are 3%

nches wide, % inch Llnckf and the

i

_ Fft* 308 shows a more elaborate
-clamp for sewing the soles of Chi-’

" nese cloth shoes. The principle is the

ening-of-the two. jaws of the clamp
" for holding- the working plecc, is~
~-done with a wooden key which
‘passes through long vertical slots in
the uprights of the clamp The tlght-
ening is done by pressing the hori-
zontal wooden key downward when
; knobs on both” ends of the key
rawathe jaws Together and hold
them in-place by mere fricton. I saw
and photograghed this contrivance at
a2 [bne- farmhouse in the Wantsai
Mountains, North-westetn Kiangsi.
Shoemakers as a rule use such
clamps, but they-are also occasionally
found in isolated farmhouses where
‘the women supply the whole house-

- same, only in this spegimen the tight-

%

chg - Rl R

Fiz, 303, LEatnen Maxer's Howe-Sorrevisa Kxire. This kntfe resembles in shape

Fig, 301 and is handled over the same trestle in the same way. 1ts blade s dull and it

is npt used o cut clean the under surface of the hide, but o soften the leather and
make it pliant,

hold with shoes. In Germany the harness makers, in  sew with two needles. The western 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

Fis. 304. Siroeniaken's Last,
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passing over it which he kepe taut
with his feet. ' ) -
The Chiiwse awl’ sticking in the
soles, has u large ball end, admirably
Btted to exert pressure with the palm
of the hand. Householders rarely use
an awl for such sewing. They pro-
duce better soles by sewing with one
needle so that only one thread'pussqg
through one hole. The work is then
more cumbersome  and a1 néedle
puller has to be used g pull the
needle through' the heavy clath soles,
Another imporant poine is that in
that gase one continuows thread has’
w be used for the sewing of the
whole sole. This the expert woman
worker gauges properly when twists
: ing the thread. ' C
_ ] A . o --e- - With the awl in the right hand
Fra. 305. SHoeMakis's KuIiFE For Tmissnsc 1Hs SoLss of S;)iar'_‘i. This kmife was and 4 round 'piecu of \\’0@.(1“ i the”
‘photographed at Teh An, i(iungsi. The blade is 4%% inches square, with one cocneg other the shoemaker works ot his

©rowmded off. The tung tests in n\woodcn bandle 24 inches long. The thickest pare ine. Fi h akes a hole with
of the blade i % inth thick. The edac is kept razor-charp _ sewing. First-he makes a hole wit
. . .

Fio. 306. Snoexaver’s Kxirz, This represencs another tpe of sheemaker’s knife. The blade is 444 inches long, the
etlge 2 inches. The tang cests 10 2 woolen handle 3% inches long and 1% jinches in diameter, An iron ferrule se-
cures the handle-from -splitting Fluwtographed: in Kictehany, “Kiaigs, - LI
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the awl, and then pushes through it the twa hempen’

_ threads, tipped with hog's bristles, each in an opposite
direction. Laying the thread over the handle of the
awl in the one hand, with the round piece of wood in
-the other, he pulls the threads tight, and sa, proceeds
sewing from hole 10 hele in the same ‘manner, In
some distriets, instead of the wouden stick or puller,
t]‘lr: shoemaker helds in his band a bamboo -tobe,
“about 4 inches ong and 3 of g inch in diamcer,
_;':\ﬂfilh one end closed und the open end swnffed with
- oil-soaked conon. Before every stitcch he lubricates the
- point of ti¢ awl by pushiing it inw the oiled couon.
This sewing with two threuds which gross' ]Lls_h other
_an’ the hole thruugh which they pass, 1:,| the same
“imethod pr.u_tn:c:d by our shoemakers and workers in
';_ltii;h(.r. For sewitiy of short stretehes the shoemaker
‘does not trouble 1w awach bog-bristles t the thread,

R Py =

. ‘Whether at
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. Fic. 308, SHoeMarer's CLanr.

s

hewsews them the same way with two lhrud:. but
with steel needlss at their ends. 7%

The mode of sewing with awl and bnsfle-t'rppcd
thread js peculiarly reminiscent of the mast prlml-Sn
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.
i same time bristles were attached to
a5 not been proved, although it seems
_olher guestion we would like to 2aswer
ther the "Chinese shemaker Tipped -t

s ~




'_thread with bristles, before this was done in Europe.

Fig. 300 shows two awls and the piece of wood
-used for pulling the thread. The larger awl has a flac-
tened point 3/32 of an ich ‘'wide, the smaller one a
similar point 1/:6 of an inch wide. The former is
used for perforating soles and the lateer for the uppees.

CHINA AT WOR K-
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The Lhread pul[er, a mund piece of hard wood
14 iuches long, shmvs in the middle a groove
worn by much usage “from the ‘thread. To attach,
the hog bristles the thread is frst wisted toa fine
point. 'lht end of the bristle is then fr'lj;ed the
frayed end split and the thread end laid into the
\p it fissure, and, ‘wound a few times arcund the
one half of the split bristle. Next the two. fruycd
halves of the bristle are twisted around the thread
andl finally the pointed bristle pushed through i
loop made by puiting apart the strands of the
) th%]d, and this repeated when the procedure is
linished. iy
Cloth shoes soon show wear, the part covering
the toes usually gives way first, the soles get thin,
and the heel part becomes trodden down. Here
again Lhe shoemaker - has to help, | carries
leather ith him and sews on patchts ‘where -

L

=~ negded ./ The leacher he cuts with his big scissors

'shown in Fig:-3tz. They-are g34-inches- long and
have the ; charactcnbtlc .comifortable  handle loops
which we have noticed aIrcady on other scissors,
The worn soles the cobbler often reinforces with big
hob- ua1l§. Ta 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 fic the shoe,

- - H




..On the stem is a knob, up to which the shoemaker

pushes it into the ground. ok between Ragstones of

paving, wherever he happens to be workmg o give

the necessary stability. The p_c_lggmg jack is 1o inches
B

CLOTHING Clarp

10 see how that is done with the battered spe;:irné-n
shown. The:whole length of the h'immer w1th handle
is 5/2 inches. :

: lonb, thi, bead 53/4 inches long, z mches wide at one
end and 1% inches at the other. :

The claw hafmer, Fig. 314, is used, for driving -

hob-nails, and for hammering new cloth-soles to make
them pliahle. The head of theshammer is 3% inches
~long, the butt end 1 inch squa\re. .Thv: other end is

= Fre, 312, SHOEMAKER'S SCISSORs. L ' *

Fio. 301 SuoeMaker’s BustLes axs Basnea Bunwisoce,

! 1] ¥
. 'Thz itinerant shoemaker carries ‘his whole shop
with him, Over his shoulder he hears a carrying pole

tools while at the other hangs a basket containing the

rest of his equipmetit. The box also serves as a seat.
~A bundic of hemp he always carries wuh ]-um for

cleft for pulling nails as I was told, al't'hough'it is hard

at one end of which dangles a box with drawers for
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never saw a shoemaker wax hijs
*thread. Tn T:.:mﬁ_ he twises histhread with the bone-
spindle (cf. Fig. u.._mu. in other plices he owists chi

~hemyps upon his bare leg or upon a rasfing tiie which

he places upon his thigh,
There ave ulso permanent shoenaker shops, 10 fact

the funerant shoemualers are usually apprentices of the
former. These sparionary shoemakers work usually in
leather which they prepare on, their premises. As has
been”explained, their ?.oa:g is om A poor kind, made

“ L3 ¥
without u tanning, agent, not worthy yuune of leather,
In many decails the procecdure af Chinese shoemak- ,
ing is similar to the Buropean. What [ have described
is bused mpon observation in country districts where
foreign influencd is nov o be suspected. If sume puints
seemn o be intro duced from Europe the question arises

why not other important ones as the ﬂmuﬁ:m of thread
or reflector. The latter was
an adjunct in every German ,,roﬁ..._;r....ﬁ shop to com-
paratively recent times.




THREE FELLING oL

X .
N CHINA as in America the forests are grfldu:l]!-y
disappearing, The' phenotenon of wholesi_rle- de-
forestation is a fearure of fuadern civilizaton and
“has productd certain ‘methods and lmplemcnts 0]
attain its end, especially in Anferica where the wirgin
_for@‘sts of 2 whaje continent have fallen victim to thc
reedy Jumber mcrcﬁTits. In China defsrestatinn was

rd]mry telling tools and methods were always sufi,
nt, when plenty of time was on hand and the cost
f labor was of Jitile consequence, In the mountain
regions in Cenedal and Souchern ‘Chisa there are still
large forests and when a tree is needed by a peasant
he curs it down with his axe or a Hill-hook, lopps off
the branches, ‘saws it in convenicnt lengihs on the
spot, and then carries the sections away on his
“shoulders. If it is the full length trunk he sants, and
~“it has tohe carried some distancé, he snfffetimes drives

gravity, which serves him as a handle to steady the .
beam ‘resting on kis shoulders. Thus a single man
can be'seen carrying a tree 25 feet long and a foot jn
diameter at the butt end, upon his shoulder from the
" Poyang “Lake up o Kuling, a trip "of 1wo hours
through rising ground to the Fonthills :md then afeag

mg such trees are sawed up for bl_uldmg construction.

Larger trees if they have to he tmnsporttd are moved

» by mass labor with rope and carrying poles, each end
of which tests upan the shoulder of one man. There
are no other mBChnnLCdl means, nor is dnun.ﬂ power
used. .-

.are cut to be united into rafts and this conveyed -
along the rivecs, an ordinary pike or boat hoolk is used
by the river-drivers to” handle the logs. In south-
western Chekiang, high up in the mounwins, 1 saw
piles-of cut timber along thie mountain treams. As
soon as the spring freshets come, the logs are rolled

Chapter IV e
TOOLS EOR"’PROVIDING SHELTER

‘a_slow. process, extending over centuries,” and the .

-a-5vodden, wedge intothe log pear the center of

In .othér districts wher;: I’JrgCr sapplies of Jumbe.r..

.
|

#imo the steeatn and s the task of the lumber-men
to folliw the mountain siream, for mm\"mlld‘, a
tires, tintil it flowsano o less rapic river. Armed wlth
the boat heok they look for logs stopped in-thieir
downward “path, and scr them off ahew on their
vovage.. In qL]chcr waters the logs JI.’C then r.o]chuad
md united into rafts. - . -

Hcre Fwish to regISteT 1 protest aqams[ the wantan
deforcstation carried on inthe hinter-land of the port
of Wenchow, Chekiang, instigated by Japanese incer-
ests, T owas rold. ( Mg ]1.15 a burt‘:'lu of forestry, and’
forest stations 111 miny prqvmu_s <1m{)né, Lh(,m one in
Chekiang. The officials, who should proest,-get their
bribes, and that settles the matter. In Chuchow, a tweor
or three days trip up the river from Wenchaw, there
has been more high water jn_the tast five yeirs, than
“at any time before within the memery of the' peuple.
Fartter up the same riv er in the Lunuchmif district -
where the }u Is have not vcr been entirely dcqw of
their forests'the local gentry have rqused\ to haveany,
more charcoil exparted. The tax collector v wgnt raving
‘mad over this l't‘.iLlh‘_ll and swore he would have 1}113,
lucratve business resurned, it necessacy by force, “for
the good of the counery.”

AXE ! ) )
. \ a.

As a result of the almast ol disappedrance of the
forests n China, u ‘real treefelling axe fs a rarity. 1
finally ron across one in Kicn Chang, Kiungsi, near
‘the Fukien border, a nutural bordér farmed by a
thickly wooded mountain range. The photograph,
Fig. 315, shows the complete axe. The head, from. poll

. to bit, measures g inches, the poll is square, with sides
1% inches long, and the edge of rhe bit is (%) inchek
long. The entire length of Lhe axe with bandle 11 2
feer, . . .

It is interesting B establish (us it is also the case

in the Chinese hatchet, Fig. 330) that the -Chinese

are quite aware of the advantage gained by making
the poll of such weight, that it outweighs, or ac least

219
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palances the weight of the bit, If this wére northe

case; as for instance in the German axé, the handle
would have to be gripped niuch mofe firmly, in order
to prevent the heavier bit from de&mtmg from.dthe
intended- direction. The Chinese ard not unique in
making: use of -this principle. A Roman heavy .ifon |
e, extavated ar the Sw]burg, a former Roman
stronghold or the Limes in Germany shows this con-
,zrucuon, as ‘do Swedislt ixes from. the oldest tithes
o' this day. A Swedish rmssmnary‘ Mr. G, Nystrocm,
ormerky engaged in the carpenter trade; told me: that

e, present-day axe in Sweded is of that type. He -

sstimares the proportion of length of poIl to ledgih of
it as 1 to 2, that means that the distance from the
ace of the poll to the eye is about one half the dis-
ance from the cutting r:dgc to the eye:Most of these
swedigh axes are now . factary-made, "But i the
ountry districts many are stil] made by the village .
dacksmith. In the meantime I ‘have acquired a
Danish axe which shows the same chamctcrlsucs And
)rovcs the statemeht of the Swr:chsh mlsgmnary

<
B

- o ’ ) Fic..3 rSTI Cmxese Log Hook,
. L - \ ’

.
Gansese FRELLIxg

AXE. . ) L N

-

LOG ‘HOOK _

The Chinese do not Lnow out’ type of cants hook,
* but in its place use the tool shown in Fig. 7,15 I
‘consists of a sl{ght]y curved steel’ pomL projecing

sndcways from an iron ring,’ forming therewith one ’

piece, about 6 inches lang, rni:luutEd and rammed,

- upon the end of 4 bambos pole about 4 feet B inches
long. Powerful leyerage ¢an be obtained by setting
the hook” under a beam atid forcing the handle back-
ward. Tht Chinese carpenter starts with Iogvas his
raw rgaterial and Ausually has a pile of them . in his .
yard and for handling them employs the hook shown

"herewith. ' Another way of working this tool is fo- b~ .

-the log by swinging the ool point down, updn it with
some force, and then pull the handlesp as to shift the

o log. Thls ool was Pholographed m Llnklang, Klangsu

LOG MARKING HAMMERS P

S
e

L "

The marking hammers, Flg 317, werc pmcurcd
from d-junk dealer ineNanchsng, Knngst provmcc

P
’ -




They aré both of ~f
forged iron, a2nd the
dies on the faces are
hand-cut. In eXch ip-
stance there <is the
shop-name on ane
pounding face and the
personal name, on. the
~other. and we werc
“told chat the hammers
were used for mark-
ing lumber. The .pro-
cedure was @ press
the die tnto red mark-.
_mg‘ ink, and- then
"mark the lumbec by -~
 hitting the wood a -
w—-sharp  blow _with it
th'gls leav ¢ im-
pression sunk ‘in the
waod, outlined in red.
*The ‘smooth cross-cut
log ends -are marked 2 . -~ :
in” this manner o : v Lo,
jdcmif).- the Iggs C«'}Sﬂ)’ - P . Fre. zr7. Loc MankiScsbianiven. @

when they stray on - Co ‘ o N

their downward. path in thic mountain streams. 1 name), artd Ly (again a'gersonal name). These char-

| never saw #vidertce .of burmng the ‘marks into the acters, shown on the picrure, are the actual im-

waod “The handle shown on the one haamer is not presstons of the marking hamiers, -

original, . - " The marking of articles with a die with more or
The large hammer wuh handle js 4 1mhes long,  less force is n common idea with the Chinese. Pewter

meamng only the metal pare The other one is 3% s thus marked, Jewelry of gald and silver, iron tools,

inches in e, The* Chinese characters on the cutlery, sometimes also earthenware, porcelain and .

~ picture from Jeft to rlght are: Chu (personal name), ¥ bricks. Fhe material of the dies, of course, varies
Sheng Chl (shmp name), He _Ho Shun- (a so a shop according to the hardness of the' material to- be

i

-
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o
. wellsweeps, tool handles, containers. éThe weod of

. the stems sphiv yp is_uilized for mats, baskets, hats;
musical m\,n;mﬁﬁ'nts, botys and arrows, chairs and
and

'.toolh tables

J.]llts nd

e T T]]L, botanists distinguish a grea mncty of bam-
" boo trees. Bur as the species produces Aowers and’
fruit only once in from ‘n{ln o years, very Tittle has
been done to thw[v its vanious kinds wstcmntlcally .
Sume grow to a height of over a hundred feer, an-
other black-stemmed tvpc, does nat exceed the height
of a man. The regular distance between the joints,
varying in clszélem species, affords”one means of
glassification. There are also some trees with joints
‘close together near the root, the d1smnce between the
]omt: howevu increasing from jeint o joint on their
weay upward. Mast of the trees are hoilew between

the joints, a few are solid Lhrouqhout Most of them
_ure round, but some form a square SLEm. :

Ihere 18 N0 cultwqmm ()F thur_ trees wr;rl:h ‘.pcak

bouthcrn China, 4s far up as thc Y.mgtsc Rl\'cr. A
mature tree sendf. out a number of suckers .in the
ground 1n all ‘directions, and from  these grow, to-
wards the end of winter, and in early spring, the
bamboo” shoots from which new rtrees develop. The
growth is rapid, in one seasont a height of from 20
to 1o feet may be reached, depending on the species.
I once took measurements of <he growth of a young
bamboo stem in Spring and found that in 24 hogbrs
it had grown 25 inches. The shoots have the forth of

. o [“"‘I'i"."H""- ok Cupreee a cong, and have g diameter up to 4 jnches 3¢ the
: K AN, . . K L .
U _ N - base, reaching o height of 2 foot or more.?ey are
. fender and have the most delicace Aavors and are

h‘L'H’Led It ranges from lmrde‘il steel o soft wood, It . shipped by the thousands to the markets 1o be used
is interesting 10 note that the (,-'1(::{: in spite of this ‘ds vepetables, Tt is un unwritten law that after the .
technical knowledge, hive never dcuck cgins, but, Ching Ming festival, orrthe Rfth day of the fourth
clung until very rt‘ccntly to the oid mcLh of casting  moon; ne--more, shoots are to be cut. Any shpots

-TOINS. ] missed bv the dJ.hgem searchcrs have now g chance -
T, -
. oL S B RN = Urow\lp into trees.
o T ' ; S T Toe fd] 2 bamboo tree the kmfe marked 4 in Fig.

UTILIZATION OF BAMBOO s

. , . 318 13‘.‘\used “The, trec i severed immediately ‘under a..-
o The bamboo tree is of the greatest economicAm-  joint as ne.m.ls possible to the ground by hacking
Y portance in China, and its uses seem endless. I givé the hollow ster "zl around with the knife. The whale
' at random a few of the thousand and one appliea- length of the instrumeént is 1g inches. The handle is
tons. which confronted vs at every turn in going not original, it had 2 handle like 8 on’ the same
throngh: the " country.- The. whole .unsplit stems, or  photograph. The edge from tang to pmnt ‘tmeasures
_ parts af them JI‘C uscd for shlps masts, for scaffolds,. 13 inches. The greatest width of the bladé T Js 3 1 imchs,
in building comsteuction, for fences, water pipes, walk- The thickness of theback increases fr_om 14 .mc_h at

T . - -




i

This makes the instrument r.:thg:‘ht_hwy at the end,

which however, 15 an aid in dc..llmg a forceful blow.

A worker in bamboo bl..q,r a whole stem, saws it in
convenient lengths and splits these sections with the
knife B-te suit his purposes. Holding the scction
vertical'y he starts splicting at the top. Once a start
is made, the splitting proceeds casily, thunks to the
triangular cross-section of the knife; The bladé here
shown.on the dawnward side of the tool does t_hc

- cutting and the triangular shape acts like a wedyge -

farcing the split parts asunder. The cutting edge is
-as sharp us a razor and 1o press the knife downward
until » slit has heen started, is all that is required.
The bamboo to be split éands on the Roor and the
knife on its downward path will Anally reach the
ground, the ngse at the end of the blade, however,
protects the edge from getting dulled. The whaole
length is 14 inches the greatest width 2 inches and
the thickaess of the ridge in the center ¥ of an inch.
The tang passing through the hasndle is clenched, An

) 1ron ferrule strcngthem the handle! The picture Fig,

318, was taken in the Nuave Ciry, Shanghai,
 Fig. 319 represents an ron_hoe wid ki G-

. bined: The megal Pt of the ool endd™Tn a socker

which holds the wooden handle. The-other end is

‘bgnt at right dngles to form the 'hoe. The straight

shank of the wol has been fashioned into a knife and
thus thetaol ferves LW purposes The ground around

8 HELTER

Fio. 320, Entee For Sxavine Bamuno. -

P .

e_t'mg_t_o L mch at Lhc - point where ﬂre“b‘It‘k"‘gLid?_ THp-obthe b‘lmuED shom is rcmovcd w1th the hoe,

the whole shoot laid bare and then cut off at its base
with the knife of the imiplemént. The photégraph of
the ronl discussed was tuken ar Se Aw, Ch;:éang.
The implement is 18%, inches ldng, hdndle in-
cluded, The widith of the knife, ic., the flat blade,
extcndmg downwards from the h;mdlc to the hoe-
end, is 13 inches wide and the thickness at the back
Y% ofran ineh. The length.of the part forming the hoe
is 3% inches. The edge of the hoe is concave and
measures 1'% inches from poinc 1o point. Note the

projecting nose at the lower end of the kuife-blade

for the protection of its edge. & socket forged on
the bladetop received the 'wooden handle.
For cutting bamboo shavings which are used to

L. Bassuo Siave.

-
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stulf mattresses xmd pillows, the tocl shown 'in Fig, |
320 is used. 'Pﬁt large oval flat part is made of bam’

boo; and has round holcs for attaching the iron knife

seen in place upon the wooden part, The two round
holes below can be used “for artachment of g larger

~ knife to the sume holder. The knife forms a square
-iron block-bevelléd blade. Under the square part of
" the knife is 3 hole, 1 inch by mwo inches, through :

which the shavings pass. The edge of the knife js st
to- leave n space of abour 1/%6 of an inch berwecn it

- ~and the wood, The topt is held with the Band grasp- -
ing the dval wooden holder at the hack of the knife

- Fig; 322, Hoano 'Saw ar Prr Saw.

{

" the Klade,

wheré, as scen ‘at lhr: botlum of the picture, the

wooden oval has been hollowed aws: ay. Fot .cutting
shavings the instrument is. pushcd .111’.)1‘13_5 the bamboo

like a plane. The metal part is 14 lmhes wide and

214 inches long, not including the pro]ectlons which,

“bent at right angles form the tanfis passing theough

the wood. The tangs are held in the holes by friction -
only. They are 2 inches in length although the aver-
agre thickness of the wooden holder is about 3% of an
irich, . Immediately in front of the knife edge, the
bambot holdér is cur slanting to allow purchase for
Similar tools with parfower blades afe
/v wsed 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 ool described
in the next paragraph represent an early attempt
o praduce a tool similar to our wood plane.
The photograph was taken in, the Native Clry,
Shanghai. _ -
Bamboo stems have a thin cover, rich in
silica, which the Chinese remove before the
_stem is cut up for making utensils. This skin
1S*Qr1gm.x]ly dark green, becomes lighter in color
from™year to year'and fnally turns a light
yellow. Th:..g\color is the only means for judg-
g the age of-a bamboo, as the stem reaches
its full thickness™ rand height within o few
months. The instrumedt shown in Fig. 321 is
used for scraping off this an\fgom the bamboo
‘stent. & chrved knifeblade with two tangs s
stuek through a short bamboo tube*Ihc dis-
wnce of thc blade edge from the bamboo “tuabe
is just sufficient to allow scraping without cut=
ting-into the hambids stem along which the
instcument is pushed. The diameter of the bam-
boo tube is 1% inches and its length 35 6 inches,
The instrument is held with the right hand, the
ball of the thumb over the blade, and pushed
over the stem of 2 bamboo 1n a directiof away.
from the bédy. The photdgraph was taken in

Foochowy Kiangsi provineg.

- WOODWORKING TOOLS

“ £

SAWING : L

" "Boards are sawn from a log with sgws like .
the one shawn in Fig. 322. The height of the
saw is 5 [cet and the length of the crosspieces
holding the saw-blade 30 inches. The rotnd

wooden pole, about 2 inches in diameter, run-
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ning purallel -to the saw-blade, is held
- between the crosspiéces by mere cam
pression without mortise and tenon. The
saw-blade, made by o mative blacksmith,
is 4 feet 7 inches long, 217 'inches wide,
and ahout 136 of an inch thick, The
tecth are sec starding from the middle
of the blade in such a way that they
“.point in opposite directions towards the
c}i‘da\bf the blade, in other words the
teeth Trom one end 10 the middle of the. .
blade cut tne way, and thence to the
other end of the blade rthey cut in the
" opposite direction. “Fhis arrangement of
theteeth cornpelg each ofthe two sawyers'
using this saw to do an equ\l} Amobnt ; of Sl T : Lo
work, Wirh our Old leSﬂ‘lvq [he pilnMﬂ ) E Fia 323, ]io._mn Sawent A.\'E)'S:\.\\'\I’I].-.u.:!i §c.u-‘1=91.n. " - ~
N L] . -

tn drawing the siw downward dic the - S

“actual cuttng while the topman merely’ pulled the 10 yest. upon the two scaffold hcamwmd is tied > *
“saw up again. At cach end of the blade a Toup is  securely ta them with ropes. ‘The topman lays a boird .
attached formed by a strip of iron, the ends of whnr:h’_\ against the log for him to stand on. The position of
are folded over the end of the saw-blade. The blade " “the log qn the scaffold can be changed lo.suic con- ;

"with these iron {oops 1s drawn tant by the side arms  ditichs,, When the sawing begins the log Ts so placed

_of the saw frame, and can be shifred o accommodate  on the smﬁold titt the one end can readily be repched:
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  log is changed - form a larger angle with the
can be sawn from a thicker log. The saw-blade is  ground. The keefs are sawed as far as ‘possible and -

" kept taut by the rope witkt the wggle stick. Hard - then the log is reverséd and- -sawing, resumed until

wood is used for the two side acms of the saw frame  kerf meets kerf. A wedge is used“ta_keep the kerf at-

- but the center brage s usuqlly of pine. The saw.is  which the men are sawing, from pinching the saw

always handled by two men; one at each side arm.  blade. Heavier logs are made to rest agamst\buards

" They grasp the side arm with the blade berween or beams placed over other largc logs and the erd-is

o thelr haids. The saw is held with the frame agalnst/ wmghted to the gfound with large stones. Thr:--- nd

cither side of the log, as convenience dictates. / stcking vp imo the air is in addition somefimes.

~..  The ways of placing the Jog to be sawed are variods supported by *4 short pcrpcnﬂlcular pele. Lags eof.
Bt the pmftssmnal siwvers usually adopfthe method  heavy hardwoiod ure’stood on end and the men do the
showit- in_Fig. 323. To coristruct a saw scaffold. two sawing with the gtw-in a horizoncal position. They
“round. bedins. are tied together ar one end and the saw them as far dowy as possible and then break the

* other ends spre‘ld apuct. Next.the'log to be sawed is% boards apart. : _ _
raiscd-up into the air.at cne end and the scaffold  The equipment of the sawyers consists of saw,
beams with the. tied ends, -placed ,aver the log. An-  saw-set-and file, linemarker and oiler. Fig. 324 shows
mher short beam is [hLIl placed- under the log so as  a saw-set and, file combived, the whole lgugth___'qf

Fic 324, CARFENTER'S Saw-52v o Silv Weest ano Saw Furs. o : i
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Frizo 323, CanpexTrip’s Saw-300 on Sawe WREST ‘SI,\}'L_}: Toot. Awowr) axy Carexree’s Saw Fioe. e

) . . o - o . B . N
- - . ' R
[ .o

whlch 1ndudmg/r.mdie is 1 inches. The fAle is lrl— lower face is ridged with {ndcntuli'ons:_ Saw-ser and '
_ angulfir with,its Vo upptr Faces smaoth-and only.the- Ble as separate toals are scen’in. Fig, *325. With the
. - nutched saw wrest or set the saw teeth are twisted o
" the right and left a]tcrn.ltcly 5g s o Wden the kérf
cor cut ol the saw, . . -
As an-oiler ta ol the blade OCC'I"IOI'I.II }. a bnmboo
mbe stk onto’ o base 1§ used, the other end bcmg.- :
open and flled wuh a wad of cotton, saturaged =with
ofl, This open end with the corton L\tendmg a liule-
therefrom, is rubbed against the saw-blade Fig. 326.
" shows a repfesentative \Jmplf'_ blackeneil Avith dirty,
and ail. les whale hc:;r,h; is.61¢ inches, the dizoreter
of:the bambno tube is I 15 inches, : b
Lig. 327 shows sawyers at work, Tt will be noticéd -
»that they have lj(_t;l_ll sawing kerfs anly as far as the_
wooden props. The log was alterwards wirned arcund:,
Tt saw fmm the .other end. This and the other \
pictures, showmé board—sqwmg and tools, were taken
at differerit places; Figs. 322, 324 and 3277 at Cha
Tsuen, €hel\1mg, Fig. 32( at Se Aw, Cheklang, Figs.

Fig. 328 gives a view of the type &fboard saw use. .
in Kiangsi. The log from which ‘boards are to be
sawed 15 supported hOI’I/Ol’Il&HY upon two trestles to
which it i% fastened with iron “dogd” or staples, The

" sawye®, one at each side of the log hold the saw’
frame véutically, blade dowmward, and with the blade
sci-at right -angles to the frame, so that -when thcy.
“pull che frame back and forth the blade works®in a
honzontal position. They walk  slowly along, the
whole length-cf thc lag as the sawing progresses, and* *
lift off thé boards sawn, cne after another. The: spacé
between'thu saw blade, “ani, the central pele of the,
saw need therefore. not he vcry WJdc, and we ﬁnd_
mdeed that saws -used in this-manner, are always

_ : rather ‘narrow campared witll their length. The entire

. 3.1.6._C,'.l(_l".l-;..\;'l'EH."s.s.\'lv\’ OiLer. TR . lCﬂg{h of the saw is 4 fcct 2 mches the ]ength Df the

.

233 and 325 at Shanghai, io the Native Ciry. . ;




El

SHELTER

a2y

ehd Crossigces 11 mn.hz.q The width &% 111L_il_>y blide
is almost 2 inches. As pointed ow bufnre the teeth
~are arranged in the petuliar Chinese way, one half
c.of them up 1o the centerol the blade pointing toward
“one end, and the eher half wwward the other end ol
thc hlade. The Eenter pole of the saw is held by com:

thent which would weaken them. .
.. Fig 329 gives a dlosc-up view of the wype, of st
", aised in Cemmi Lhml Tt was procired in Kuling forl
“the Mercer Muscum. Tire blade hammered out by the
""bhcksmlth is.about 2 inches wide and 4 feet lung
'__'_wuh rjveted loops at cach erid. The center brace- 13
. loose, tnot even notched. Nevertheless, it 15 held Aimly
Zin place bt__tw_ctn‘rhc ewe end arms sult.ly by’]c\*!:mgc
of the latter, cunsed by the sirain of several strands
f rope twisted with a toggle siick, The rope is made
zbf “the fibres tJf the chamzrops p11m. Thc overall

ength and 1 foor 1 neh” for the ,w’ﬁ[h ‘Tl‘ll‘: s1w 18 an’
‘entirely unb’l].:l.ncui contrivance, hur the ~sécrer ob-

workmg -man conslstb of brmes musLlc'- J[‘J(r Sl\ln‘

prumu,n bc[wt‘{.n IhL CTONS-Armis, 1ol mortnLd mL(J )

dimensions of the saw -are 4 feet 5 inthes for the -

L werking it is }'ICt‘. three times a duyi _Tbc Ghinese - ¢

Fin. 3*" Cm\lfss" ano SA\\!'EELS. Sawine a Lo 1570 Baw.ns
F

hmdhn“ suchi i sasv [ur. Lwt,ln: bours o (1\‘1} does not
“bother him. The ruscles keep the saw. balanced and’
what a strain is the saveyer does nat know,”

Fig. 330 shows a loy squaretl with the hatchet, and”

1L-,1mu h(m—;unnlly up(m two  supports, reacdy for
sl\\m;,'. This \\*\1\"0[ pmppmg vhe E“bs pr]cllccd

LhIUL“‘h‘IUL h].lll"sl I][Ll\l”LL‘ ‘vL(,[TI'\ FH’ mezE oon-
venient Lhdﬂ thr, ﬁ\lng of ihL log in-a Hi.mng__
wition, as we saw it done in the eastern pafe pf
l(\hm.l The supports. are formed 10 o simple manner
af L sticks nngled lo‘;.,ethtr crosswise with one and
- of o slanting bmm resting in the erotch. The lower
end of the \1 viting bt.im is ra.g__rnt,d mnge the ground
ar, if the sawing is® carried on on i \\(J{)dLn flone as
is shown 1 the pigture, nailed o the floor. At.ahe
upper- end of the beam a heavy slone is suspended
Swith rope or wire 1ot gwc rigidity 1o-the structite.
The log is fastened 1o the uppgr ends of the slanting
‘beams. by theans-of iron-“Hogs,; <t.lpll]]"’ the log w0
- the beam, This cun-he bt_ttcr seen in-Fig. 330, which
“gives u closer view.of the suppory. ‘These irfon dogs
ar staples sceurt the. log firmdy 1o the slandng beun.

.Twa dngs arg shﬂ\vn ‘.ep‘u,ue}y in Fry.

332. One 1s
N .

[

-
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.. 5 mchcs long, ‘and the other 634 - inches. They werc’ frarne vertlcally at a- canvenient hmght thg b].adc set

wrought by- native: blacksmiiths. The sawyers, one’ on .

‘al’ right angles to the frame, sliding back’ and farth’

“eath side, wulL alongs:dc of the log, holdmg the saw?"" horizontally, “about 3°feet from the ground., Lmt:s
are carcfully drawn on cach 51dv: of the log with thc :

’ Fig. 328. D aRD- Saw. -

.- line-marker (see Plg 372, an
- widens the - sAwyer inserts for 4

lictle Hatchet Seen-hung on the wirg in Fig. 33r. The
hatchef serves 'tlscl for a hamm:r 16 drwe in rhe iron

. _‘_‘_dogs.

“The frame of Lhe carpenter 5 bow saw, _Flg 333, Is

rmde of Kard wood. The entire length along” the
© center rod is: 27/2 inches, The center red-is-held in.
_ mottises in thewsictepiecés. The length of the s1dep1eces
ois14% 1nchﬁs The saw blade, 23 inches long And 14

503) As the kerf -
gdgc the head of the,

inches wide, was made by a ‘native blacksmith- and -

wooden knob-en one end-wiich prevents them from

slipping through the hole in fheysidepieces ‘where they

revolve. ‘The strerching of- ‘the” saw-blade is ag-

. complished by tightening the rope. jcining: the other
- ends ot the mdepteces with a toggle stick. The saw-
. hl'1de is always sef at an. Jngle to the piane of the

Eramc This enables the carpenter when sawing to |

Another advantage of setting the. bl;\dc at an angle
is that pieces of any length can be cut. If the saw-
blade were in the spme plane with the frame, then

‘only Kerfs correspondlag in depth to the distance

between the ciying edge of the blade and the center-

~ 1od ef the frame could be Cut The teeth of this saw - -
- are et in such a way that sawing is done on the: push.

watch the saw-blade cutting along the desired line. '

.

Various saws of this type are Lept m a c.ztrpf:nteﬁ. shop, _

L .
0 h b i

Fo. 125 Boskt Saw.’ _ : T ‘

“is-held in the slotted ends of wooden pins, by iron
- . nails passmg through pin slot and saw-blade. The
wooddn pins are ‘/2 inch in diameter and have a
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clmmwu;shr_-d cmly by the- size of fr.lmt OF- SAW- blade
© bu'never by the'shape of teeth as far as my ohstrva—
-~ tmm went. The ust of a specially toothied Tip-saw for.
o cuEth P“il'"illcl to the line of grain is not known. The
ﬁhotog,mph Frastaken-in the Native Ctty of Shanghai.
The saw in FI"' _13'4 15 merely a frame-saw OE
larger dimenicns.: The distance berween saw-blade

_ for .cross-cuting large logs Thr: tlghtcnmg s the
© . usual opne with tmst,ed rope and toggle-stick, The
additional rope s a 2 make-shift to hold ‘the rickety
. framg.together. The arrangement. of #he teeth in this
_saw, sce Fig. 333, is rather ;musual and ‘idtroduces
a type I had never seen before in China. ‘The teeth of
the ordinary board saws and carpcnters frame saws
_are usual‘]y ¥ shapcd In this saw-bérween two teeth’
" there is alyaysa lower ridge, which'is an aid in ex-
pelling accumulated saw-dust. Besides the teeth are

ways. The saw is used for cutting thin slices about 10

'-_-_, grain, from. a log’ of camphor woad. These boards
. “serve for (e slabs on the endless chain of ‘the jrriga-
" flan whegl described under F1gs. 70-83. The width
~of the saw-blade is 1% inches and the distance be-
tweed Tthe poincg of the saw-teech is'one fmch, 'Thc

- teeth areset, The length of*the whole saw is 5‘/2 feet,

- . ahd the width a lietle over 3 feet, The enormous size
..~ -of the saw 15 explained by the fact that it is employed.
v7 yndt only for sawihg the small slabs, but also for

"

" Fie. 330, Loo ,Rmu‘; ™ BE Sawy 1o Bosnpd

;\\(edggd a

~and center-rod, almmt two feet, réveals that it is used

e not raked bur with equally sharpcned sides [:%t both -

by 4 inches and 3/16 of an inch thick, across the -

- e .
", CIDS5- cuttmg the whale camphor WO to con-
venient smaller lengths from which the small siabs
are sawed. Two men work the saw with the frame

held vcmmll}' and the rlgld blade, teeth downward,

L=

" eutting in a perpendicular dowdward direction, The

caripheg-wood log from which the slabs are cut is
inst a post in the workshop in the, same

manner asssshown in Fig. 532.

i :
. LIy
BQ&T - BUILBER’S COMPASS 5AW

Fig- 136 -gives a view of a 'c'ompass saw used by -
boat builders, pthOarapth at Foochow, Kiangsi
province, a center far the makihg of excellept river
craft. To cut openings into timbers or boards, a fole .

s first drilled large enough to insert the poiot of the
©osaw :md then ¢his hole is enlarged ‘with the saw as
desnrcd Among carpeiters | never found: such a saw

in usg. They employ for the same purpose a wire
notched for teeth ‘at close intervals with a file or
chisel, and. strerched berween the ends of 2 bent bam-
hoo rod. A -hole is first drilled, the wire’ passcd
through "the hole, and fastcn&d'to.'thé ends of the

bambot rod. The Iength of the compass. saw wlth
-handle is r‘/; feet. ST

SEC . .
- . CROSSCUT SAW
A crosscut fcIImrr 53w % alsd used in China. The« -

blade appears curvcd from ‘much sharpcmﬂg and the
tecth are on tl‘lt contave part. The saw ‘is- hairdled by

L]
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Fiz. 331,

squaredl o abready  linc-macked, to be sawn  horizoneally

upon the top log of one of % mestles.
) B

-

two men. As the direction of the teeth indicates the

saw cuts by being pulled by the binged handle which -

is held at right angles to the blade, The length of the
saw strerched out a5 shown onﬁ" 137 is 2 feet 10
inches.” The phétograph taken i

I‘Llﬂi_’lg.ﬁi pl‘Gl’IﬂCE‘

wils Foochow,

BAMBOO WORKER'S Saw =

A modification of the frame saw is shown in Fig.
338. Here the rope and taggle for stretching the saw-
“#blade are ingeniously replaced by a flexible bamboo

.rod, hooked at its extremitigs through mortises upon
the end pieces of the saw-frame,, The tightening is.

Lo Nodsep ox ITs TResTLE 10 #e Saws vt Hosans. The

inty four
heaeds, indicated by poraliel lines dimly seen is stapled {dosged) fase

a
JCCOU.‘lpl]ShEd by bcnd}ng the bamboo

ward the central member of the frame and
fastening it thereco with rope or bamboo-splints.
This kind of sat@ is vsed in various parts of
China by workers in bamboo. The specimen
shown -Wwas photographed in Nanchang, the
capital of Kiangsi provinge..

. o
FIREWQOD SAW

In the mountainoos hinterland of King TEh
Chen, which supplies all the wood for the vo-

used in a single hear per kiln), the type of saly
shown in Fig. 33915 renularly used for cross-

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 feet g% inches, the
width 13 inches, The bow is of willow wood
and about 1% inches in diameter. The ends af
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 sagv js perhaps the earliest type ofa saw-

Blade stegf¥fed by 3 Tramte, Fhe probiern of the

lade cfiicient, strength was necessary, and
f gient thickness 1o keep the blude’from

s or breaking. Thickness of blade, how-
evers wits o disadvantage, it meant the cutting
a wide kerf, corrtspmldmgly the expenditure
much more energy. -The problem was
ally solved by miaking a thin blade, and
strerching it taut upon a framg so as wo gver-
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 avas probably to stretch

« the blade between the ends of a wooden stick bent

like a bow. One of the earliest reproductions of such
4 saw is gictured on an Attic vase of the 6th century
w.c, [ound at Orvieto ang now in the Fine Arts
Museurn at Boston.! A Greek smithy is shown on this
vase and in the background, among acher too]s, the
saw clearly depicted.

TREE FELLING SAW

A wree felling saw is represented in Fig. 340. The
length along a stra:ght line from handle handle is

*The picture on this vase is shown in Neuburger, A]bcrt "D:c
Techmk des Altertums,” ]_.em:rlg, {71 T

fe suw-maker was peeuliar, To make the’

rod to:

racious kilns {neacly a thousaad conlie loads are .

cutting the trees into convenient -size..sticks




3 feet 84 inches, the widest width
of the blade is 2% inches. The
teeth are” arranged in the uvsual
Chinese way for a two-man saw,
i.e., up to the renter’ they point in

one direction, and thence in the

opposite direction. Th andles
.are pieces of wood, 8 inches long,
wedged into iron loops which are
riveted o the ends c'f the saw
bl 'idC. .
" This and the saw in Fig. 339
found and photographcd in 4
- place called Ta Yao (Big Kiln)
n the Lung Chuoan district, Chek-

—~7KiIn®: refers te  the ‘porcelain

works which flourished there in the Southern Sung
Dynasty (31270 1279 4.0.) and supplied the famed
Seladon porcelan exdusivély for the Imperial Court,
then at Hangclow, Lht_’_}{insai,of Maico Polo.

~ JAPANESE FELLING SAW.

‘There is a tendency ameng Japanese workers o do
things single-handed. Boards are sawn from the [og
-.-Dy one man, and trees small or large are felled by onc
man. Thé suiv represented in Fig. 341 is used for the
latter . purpose and the procedurc is rather unique.
W"hc:u I firgst saw this implement which was in the

ang province. The name “Big .

i iz 133, CarPinTEN's How Saw,

' - SHELTER. . 231

Fie, 332, Lot Dous,

p_osscssion of 2 Japanese in Kuling, Kiangst province,
and used by him occasionally, the end was stained
with soil, a fact which 1s intim; avely mnncued with
the vse of the saw. : :

The Japanese peasant, previous to fcl]mg a tree,
lays bare the top roots, and then takes his saw with
hath hands and pushes its end inte the soil imt-
mediately over a root, and proceeds 1o saw through
it. This he does with root after root, until the tree is
réady to fall. In this manner a single man, pariently
lahoriag, 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 33% inches.. The part of.
the blade Atted with [L.eth is 16% inches long, and
the greatest width of the biade is 3l4 inches, While
the whole saw is quite primitive in rype,-the blade is

thickness is 1,32 of i 'ih,;:}i which ut the hundle and

- the b].ldr and almost.as wide as the diancrer of“the
handlc, rests in a slot of the wooden handle, which
s ‘wound *for quite 2 distance with a steip Uf
“rattan, o hoeld the blade firmly,in place, and :

the same dme afford a good grip for handling thc
saw. As the picture shows, the tects pomt 10

iz 334, Criws-Cor Saw,

machine-rotlled and ot hammered gdt-by-Kind. The,

tang 1y increased o ”’“’:1 of an inch. The tang, flat as

ward the handle and the saw, therefore, works ont
the puil.

The limited campass of the spacgiin which tbose
pt.op[c work, who uswally dwell onNhe foor dnd
Jpossess no furniture on which o sit, §s demonstrated #
by the ‘ynanner in which they ase their tools. Thus,
the ]aptines:: carpenter with the floor for his work-
beneh uses saw and planes on the pull. A man like.
the £hincse, working at a beneh, standing up cin
reach out and does better work by haondling saw and
plice on-the push. Henry Disston & Sons, Phila-
delphia, assert in their interesting [ictle book “The
Saw in History™ that Tkish sows cur on the puil,
anél we kaow that the Turks sit on the
Hoer and use no chairs.

Fig. 342 shows an array of dlﬁcrent
Jupanese saws, The uppermost is the
felling saw already described. The'blade
is sho cre o a larger scile and
neir bmlg may be observed the
impression of Chinese charactery serv-
fng as trudenturk, Next comes 4 com-
pass saw withe the teeth pecubarly
arranged. In the first place they are:
not set and the blade 1s-thickést ar the
points of the' teeth, -getting  thinner
thence towards the back of the blade.
This .urr;mgcmcdt 1S necessary when
the teeth are not ser, to prevent the
blade from jamming in the kerf. An-
ather feature i thar, there are wvwa
parallel rows of teeth. Logking at the
_ Bade from the side, as it 15 presented
*iit Fig. 245 (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
no means primitive, and T am inclined
to think that it is a foreign Intredue-
tion. T have a small ‘saw i a pocker-scr
of the same type which is of German
manufacture. This compass saw is em-
ploved to make larger holes in wood.
First a small hole is drilled with the
whirling drill» ﬁsca 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 touthed
edge is 9% inches long, and the largest
width of the blade is 3 of ar inch.

“ The third 5w T~ the picture 1§
toothed an both sides of the blade, Tr is
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ierze oF A CRoss-Cur Saw. The picture shows the s-“m -t and construction of saw- teﬂh, inthe

Chm:se ceoss-lt saw, I‘]G, 534

shown sepamrc]} in Fig. 343 with the handle re-
tnoved. The tang s Hat, 1/16 of an inch thick, and’
the blade itself less than 1/32 of ‘an inch, The blade

: j'by itself measures 15 inches in length and the largest

. .._‘;\ oy

! width is 3% inches. The toathed edges are § inches -

{ long. The-tieth on the one side showing considerable

» rake_are for.ripping, Fiz. 345 thotom’y shaws these ™
and. the peculiar teeth on the other side on an en-
larged scale, |

. Cross-Cur Saw.

tenon saw (Fig. 342, bortom) with its extremely

+ /

.'! : ’ . st
- ]’APANLSE TEVGN SAW

Fig. 344 presents on a I.Lrwr:r scale’the blade of the

tecth, To cur with this saw 1s 2 recre:lti(:n-,'one has

the feeling in handling ic that_every tooth is active

and dotiig Too pércent work, ‘Khe straight handle on
Japankse saws seems extremely awkwurd, because we
are uséd o 1 handle which we cin firmly geip with a

fine’




I_I~1r;.1-
strong downward pressure. With such sharp and
well-arranged teeth much less pressure is required
“and on experiment we find that the straight handle
“on such g s1w s oot so awkwaed dter afl, The thin
" blade has a stiff back formed of a Tolded strip of
metal held in place by friction-and not soldered in
pluce. The whole length of this saw with its handle is
20%% inches. The width of the blade ur the end is 214
inches, near the tang 2 inches. The wothed edge is
ahout g% inches lbng. The very fne teeth.are filed
aleernately and shghity set, Our saws are usually fled
with the file hild at rlgﬁt angles to the blade, the
Japatese assume more of a :l.mt and produce thereby
a shurper edge:

iz, 339. Freewnon Saw,

CHINA AT WORK'

338, Bampoo WoaRKTR'S Saw.

Fig. 245 {botiom} shows the teeth of the double
edged suw described under Fig. 342. The upper teeth
are constructed for curing wood with the grain
(rigping}. These tecth for nppmg are set, and show
an aggressive rake, Each teoth is fled slandngly w
producc 1 sharpn:'r'cuttmg edge. The lower side of the
blade is used for: cross-cut sawing. The teeth of the
latter are unusually long and pointed, and are also
set. 1 have tried to saw with it and it works like 2
charm, none of our hand-saws can compete with it.
The sharpening, however, of these fine pointed teeth

must he a luborious task. Only with small knife edge

files as shown in Fig. 346 is it possible ro sharpen

such close-set ceech. The handle of this combina--

tion, 'doublc—tdged saw is wound
-with wire to hold the blade firmly
in place. This feature, the use of 2

made of machiné-rolled steel shows

yet we cannot- help perceiving a
certain’ grade of conservatism
ameng the trades-people who keep
on demanding the ancient non-
European shape of the tool.

HAND 5AWS

work on the ph!l,_as the raké of the
tecth indicates. They are special
saws. for . cutting grooves,  corre-
sponding to our dovetail sawsg, and
are nevey, used for ordinary sawing.

wire, and the fact that the blade is

"Tihe Chinese one man hand saws

the modern influence in Japan, and




In~the making of cof-

fins, ‘a special wade in

China, a saw, like the
specimen in Fig. 347 Is al-
ways employed, To under-
stand -its e must
“consider the shape of the
Chinese cofin (see Fig.
35%) which is composed of
~four Ralf-logs, with square
Cpanels at each end. The
panels consist of thin rect-
'm‘g;yl'lr boards,” resting in
/gmo\cs, aiid these gToOves
- afe curwith the aid of this
Jaw, The/zﬁtlre fength of
the .-about  14%
lne{‘{éﬂ. Thc cutting cv}g‘: of the saw-blade is 7 inches

use

Inng and the width of the blade is 2 inches. The, '

- photograph was caken at Fuchow, Kiangsi,
Another imteresting saw, a dovetail sasv from the

todl kit of a carpenter in Fuchow, K:angm, is shown

n Fig. 348 It is t:mp]c:ycd for sawing grooves in
'makmg furniture. Ir is a native producr although
“similar to the form%n hﬂndsaw, and has a handle
LE?ECd to fit the handl: The length of the blade is 514

es. 1 found a local carpenter in Kuling who had

"4 similar s1w, sadglie informed me thar it is mdls-

pensable for making highgrade hardwood furnifyr
The dovetail sawin Fig. 249 has a different hﬁr{dle
and is shown to call actention to a peculiurity in the
arrangement of the teeth, The small, one-man hand
saw, with the free blade, such as the cofin-maker's
saw, F;g 147, and the compass saw, Fig.. 336, or the
stifl-backed saws, Figs. 348 and 340, all cut on the
‘pull. The dovetail saw here sbawn, bawever, and the
§. - cothn-maker's saw, Fig. 347, have the last few teeth
nearest the handle raked in an opposite direction 1o

: C - Fioooagr.

- Fia. 340, Trex-Frrurve Saw,
4

the remaining teeth. The Chinese carpenter found by
gxperience that he eould not cut a clean-cut. corner
in a dovetail or groove which ends squarcly ‘within

the wood Itke a mortise with a saw 1n which all the -

teeth point in one direction. ‘To overcome this the
carpenter hit ‘upon the expedient of reversiig the
direction of the last few teeth, S '

To strengthen a surface made up-of parallel boards
Chigcse joiners frequently make use of cross battens
sct in;o'ﬁ'strfiig'nt edged mortises, and for cutting these
thc saw with the few reversed teeth is vsed, It will

23%

b& nderstaod that these mortises do not extend clear -

across the boards to be held together. They terminate’
at inch or two from the edge of the outer boards

forming the ‘surface,
The length of the saw, Fig. 349, with the h

13 incbes, the saw blade inserted into the. wood
‘measures G inches. The wooden part is painted red,

and for this reason did not photograph well. The"

picture was taken in Ch.moqhu Kiangss.

JaPaANESE f_;zl.l_l:c.&xw_ h b .
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Fia. 342 Jaraxwse Saws, From above downwards: a felling saw, a compass saw, a doublecdged saw, and a tendn saw,

-

HATCHET AND ADZES meusures 1 by 7/16 of an inch. The handle is made of
a hard wood, ' o

An important feature of the Chinese harchet is that
one broad side forms a right angle with the face of
the poll and the harchet is sharpened oaly from the

other sidé, the side shown in Fig. 350

One handy rool of the Chinese cirpenter is the
hatchet which serves bim as a hatomer, for pointing ..
stakes, rounding square pieces, and roughly dressing
surfaces before using the plane, and far many other
simifar. opcrations. The lmtche‘t, Fig. 350, is wedge- This peculiar shape of the _hatcllg‘i:[ enables the
shaped, at the poll 1t 18 2 inches widej.and 1ig inches  workman ™o cut wood alorg a raight liné, so that
. thick, decreasing gradually in.th_icknes‘s towards the  the plane is often not needed afterwards. This plain
Hedge or bit, where it is 4 lnches wide. Theflength  surface of the hatcher is always kepr very smooth,
“from poll to edge is 5 inches, The rectangular hole  and as the user dues not hit metal with the poll, the

for the handle passes right through. the metal and  edge formed by the plain surface with the poll will

i

P . . : . Py
- Fio. 343, Jaranese Dovee Eooeo S48 wim: Hawois Reseoves Sooweve Mitwoon o Mow;-f_'-'q_i:c. This /"
cduubfe edped saw used for twa urposes,” “ripping,” or cutting woed with the grain, and “cross-citting,” o
: ' utting woed-at right angles to the grain. ’

!
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Froo 330 Jaeasesy Saw Puoors
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not get magged, The native r:;lrpcntcrrin the constal
vegions readily adopted the claw hammer. There he
frequenitly bas to use fureign nails for the nlal\mg ot
which hisnevar uses the poll of his hatchet. '

+ The principle of balance, lhsteated by having the
.lnc“c hede v the hatchet pritss l]l[EJLl% Lﬁ& cenler oF
gravity, is instincuvelv understood, lw the Chinese.
When swinging ihis Chinese hdtLIILt it is not neces-
SATY [0 prasp the handie tightly to prevent the hatcher

from twrning,

as would be the case ® the handle
h(:lt' \\'C‘TL‘ |“L]L}] L']f]‘“_'l— 16y 1]“: l]f]]]' T[lf_' i‘!\[.}l[)“["]l"h
ol this batchet was [ll\EI] in ‘;hdngh U, i 1he Naative
(;][\r ¢ N

One i fnd” sarcely any implement made of

metal svithout the Chifiese “chop™ or srademark. On

: . ’ . - T,

347

= -

can be sedn on the
lrom the poll end, two
stamyps, the  murks of the
muoker. These Lh(!l‘l\ are for Lhc

the hatcher
Ieur

Chinese o guaraniee ot excel-’
fuys
U(l(](l‘\ \\lll] 5] LL‘[[ llI] &hn}) Jl'ld
Tinds them o his bking, ic is
hard ay pur.u\ﬁ?k Iy that an-

ather bramd might be us good

lence, and iF o man once

ur brtter,
One
Chinesd  wurkman

cluracierisiic of
15 1hat he
CL["L‘R{ doals
shurpening

his
Fow
hatchet and other touls h(. uses
a The L1|LtJLn'
prindstone,. with  u [u;‘ning

keeps

shurp. the

whetstone.

.
The adee is not otren found

amdiy the carpenter’s ols,
aned wowas wosoeprise to see the one shown an Fug, 351
in a crpenter shop in Lingkiams Kiangsi,

The headof the adve toall of mcal v the shape
of an asvmmetric wedge, Thes feature rgminds’es of
The

sharpened only from the side facing the handle and

1 . - .
the hatcher desernibed under Fig. eclge 1y
the wther side forms a perlealy pkin surfuce from
edge 1o, butr. The hole through the head 1s slanning
il the |mutul haodle forms less thin o right angle”
with it. The Tengeh of 11y whole Jd/k i '-I-i inches

ancl the length of the metil pai 33 oches, the but,

or poumding end, fs one inch squarc. .
I cofn-making, a distiner and sepirate 1rade.
the workman always makes vse of an adze, bue

then usuglly in the form of o socketed celt. where

™

Corbr-Alar e e’s Bow, -

the™

very”

crank is not knoswn. .

K
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Fis. 345 DavEran Saw. o . @
o . - . . t .
nﬂly"tf the celt s of metalvand the rest of the head  Chinese conservadism is provérblai and mnava-
wood. ™ . " tmns “reach slowly x trade, such as. the cofﬁn maker's
n. Fig. 352 we are con- - s _ s

_E_l_'oﬁtcd' “with such an adze,
“Fapparently a survival of pre-
“historie “times.” An. asym-
© metric  sagketéd  celt s
mountecd upo . a Cwonden
head. The prehistoric proto-
. type was made of bronze,
K- while the marlern example
¥ ¢ is a product of the black-
| smith shop. Thus we find
the * economy” of socketing
a metallic blade uwpon a
wooden head, both in an-
cient :and modern c.\amples.
The length “of the adze
head 1s €3 inches, the length
of the handle 1o inches,
To properly balance the
i head, the wooden part
& had fo bt made of
enoTmOoUs size d45 com-
i pared * with " the metal -
" edladé, stuck 10 it The
6oL, 15 - handled  with
. bBth hands, and it is of
further significance, that

it also takes the place of o T et L | T
the plane in amomhmg ' : . S
10gs. - Fre.* 350, gCangExTERS HaTteosr, - “

e foen




' CHINA AT WORK

forms a right angle with the -
direction. of the handle. The -
Chinese carpenter employs -
the adze for squaring large
wooden beams lying on the:
ornund For irimming
smaller pieces he holds them .
in an upright posmon and |
uses an axe, If it is correct.
_that a. majarity of the Chi-
nese bronze celts found are
- adzes we may ¢onclude that
~ the' early - Chinese r_onﬁncd
their work in wood chlgﬁy w©.
rrimming large beams which
had to be handled lying on’
- the ground. This i5 quite in
 accordange with the mode of
- _ buﬂdmg practiced in rural; -
. whlch 1s closely lm]\ed w.ltl‘l rehgrbus trachtlons and China today, a tnode whlch cannot be much different
ceremony. Thus Wc see Rim. nse as his main tool the from ancient -methods, owing: ro the extreme con-
ancient form of adze to build up the coffin, formed of  tervatism of the people.) The hduses are of one sy, -
- four.half- logs as_has bccn done for centuries. F1g 353¢ the roof résts on hcavy woodtn posts, and ¢he walls )
- gives a view of 4 peasant’s cothn of Kiangsi :
which clearly shows the construction. The
ends of the logs are cross-grooved at each end
- and-joined together by a square bpard, set in’
. the grooves. For trimming these logs an-adze
" . is admirably fited. The Chinese stick te-
C daciously to that shape of caffin which no’
+ doubt traces its origin to a time when prgc
logs .wese still easily procured. At _ﬁ%‘sent‘.‘
with ‘the forests. mostly goné. very -often
smaller stems are skiitfully joined together
_ and when finally varpished gwg?kﬁz Appear
~ ' ahce of-solid half 1ogs The adze, Fig. 352
: " and the coffin, Fig. 353, wer®photographed
"7 in Kies Chang, Kiangsi The coffin was the
™ ssession of a"prosperous peasant who
C Hicted i His Hewme-and in wish
ful meods would stroll out to ‘the shed and
s tenderly regard his future habjtation for
7. . which his forethonght had provided.
~ v - Dr. Andersson * expresses the opiniop thar .
*: there“seems ro have been a liking for ases in
. thé West, and* an equally pronounced taste .
for adzes in the Far East. The fundamental
" ~differenee ‘between axe and adze is in the
“direction of .thE" cutting. edge. In the age it
" is parallel to the haﬂdle, and | m the adzc it

- F:G., 1, Canpzr:-‘rzn's.mazz_

’Bu]leun, Gealegical Sunrey of Chma, Np. 5 Pe- : . o
lung, 1923. o i : RV Fro. 352" CoFFin-Maxer's ADZE. ) N
. o N v T B R : . P - * .
a - .




Rl the intermediate spaces, Dot
supporting the structure, bug
mr:n:}y e.nciosing it; the door and
window frames, especially in older
- times, were Usually of stone, and
the floors without boards, simple
mud surfaces smoothed and
~hardened only by the passing of
fect..

"PLANENG

ig._354.shows 2 Lypu.al phnc .
for all-around work. The lower .
surlace or “sole” measurés 7Y .
'uhc» by 24 mches The blade
‘which isof forsign make (witness
-t_h_c_ hole in it which serves no
urpose on' the Chifpse- plme} is .
inches . long, 3

d A; rOf an inch™

ck The_ oA C Fiu. 353. .Crussse Corrin,
The crass handle, 10Y inchesdong, is inserted
- into-a groove iimediately back off the blade.
The front édo"c of the sloc where: the Blade
protrudLb _ts\,boundcd by a.rim of iron. When
planing the shavings pass thtough the space
between. the blade and the iron rim, .
. A)l Chipese "carpencer planes are pushed
away from rthe body, being held w1th both
“hands by the handles if they have any, or else
. hu:ld with one hand near thé_one end and with
the other ncar the other end. This'latrer mode
.. of ¥olding applies ¢specially to lenger planes
which do not have the ch.lractcrlstfc handles
"hown in Fig. 354. . o
Anotlier plam,, which we" would call a_
rabber- phnc, is shown in Figs. 355 and 356
It is db(ﬂ.ll 6 mchcs long and 14 mches \vlde.

opamng in lht pl.lnc atocL
*shown m “the picture, ‘ter-

mmates in a bottom slon

% 1% . inches, by 44 of an
- inch, Bladc and apron (the -
wedge 'in  fromt of the :
-b[adc) are hr:.ld by Lwo'-.
_shmﬂdcrs whith narrow

= the opening in the plane, % - . _ .
a # . . - D- \.\\. . .
] - - . . . ~—
. . Lo e e e .. - s
. P e rd o0 T
. ., . =' . o | . .




. . Fris, 350w Lmvr'\lrm R.«msn Praxe. The pn::un. gives anather view of the Rabbﬂ Tane

~hm\ o in Fig,

A mperu;g apening, l}o]cle the bit’in pl..lCE fized there

 with a wedge: A half “round holc on the side of this
%ﬂpcnmg allowg. the shavings to escape. On the battom
Jan ml]l{stablc guide strip is held in place with dowels,

E

nthe bottc:m ?Llrhce of the plane’ The spate berween
. edge and guide strip can be varied by shifting the

guide strip with its, dowds inte other hnlcs in the

bottom of rhc plane, “The bit ‘measures’q by '« by %
dnches. -_L,‘onfronunblne fuce of the anng edge of

_the I"i*[de, a picce of-iron s inserted across the bl.lde-
-opening so that the/ slnvmgs pus'betwcen it and the -

. hlade "edge. Rettangulir rabhets-are cuf with this

plitre-. The phoographs were. takt.n in the Name_'

y

Cley "of Qh:uwh.n
\-\

(A, Cappexrin’s Grooving Praxe.-

L) e

3 [ 35;,

whish are Fxed in the guide suip and fit'into holes.

(B). Rou~prve Siave.

i35

. )

Figs. '337-A sh()ws a “roownﬂ’ plane or plow,
‘hottom” up, with its attiched gauge or ad]ustable
_fence. The accompanying skerch, Eig. 358, shows at

" Fu

- = - X
§58. BkETeH Sypwive Moveakl® Fesce oy ¢
. CarneNver's Groovig PLaNE,

i Jefrpthe [lane with the “fence” pushed all the way
home, in ‘which position it is ftted to cut a rabber,
and at the night, with the gauge pulled out, ready to°
; . cut o groove the distance “a”
. terial,-The g'luge oOnce '1d]ustcd
is held in place by & wedge:The -
ledge running along the _]O_f_igl-—
tudimal "center of the sole cors
responde 1o the contour ‘of the
blad; which curs the rabhet or
‘gréove, as the case may: be. In"”
- using the plane it is held so that
__the projecting piece of the gauge
Tslides along” the eidge of the
wood upon which the groove is
to be ‘cur. The blade is wedged -
into a groove passing diagonally
thrgugh the planestock and
» dowaward through the: botrom
ledge ar the sole, fromi which
the cutting edge slighitly pro-
“rendes. On the top of the plane
the discharge hole is enlarged w0
1‘- ‘the shavings to pass
“The length of
_mchts the widch 11/2
mcludlng

L
e..

away from the edge of the ma-y -
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-_"_-'_th::e rectangular ledge ag Ihc' sole 15 2% inches. The
“isteel blade is 5 ‘H{h\ﬁs long, % inch wide and.3/16
'-'sf an inch thick.
. Fig.. 357°B shows a .shave used for smoothing or
plahing rounded: surfaces, as. stakes or handles, or for
‘planing irregular pieces necéssary for the making-of
“plows, harrows, eté”A steel blade, 5 inches long has
“-tangs at right’ dnrr]c‘,'bmfsthc hltde at cach end. They
- pass. through h Koles i in the woodeir holder which is 12
inches long. The blade is % bf an jach wide, and the
distance its r:c!or: is set away from the wood of the
holder, determines the thickness Bf shavings which
can be cut with this-tool The carpenter using it holds
it with both hands, one on ‘each handle in such a
manner that logking, down at it, it would present
- about the samse view as the picture, The cutting is
. domne with a mation tow"lrds thHe bod','.
The photogmph was. taken at Se Aw,
Chekiang prcwmcr: L }
Fig. Japanese: ciur-
. penter’s plane. It 35 very similar 1o the
. Chinese plave bue bas not its character-
istic handles. The stock is of ouk and the
slot  has' an
shoulders, to hold the wedge-shaped bit
in place. There is,no wooden apron as.
in Chinese, or foreign planes and it is a
skillful- piece of work 1o make the mor-
tise of such shape thay it holds the steel
bit firmly in place so as nat to shifc when
using the plane. Ir is due entirely to. the
~wedge-shape. of the bit, that the latter

keeps itself .in place by_mere [riction

339 pI’CSCl'ltS ]

offset on each “side, or

without the aid of 2 wooden apran. The

e Tia A

"é_'F*G' 350, Jaraxase Peave.o

bit 15 higy with a hammeér w pius it m pnsiﬁon, and 1o
the end of the stock nearest 1o the bit 45
h a hammer. o -
st curious feature of the jostrunient is its
e, namely that it is not pushed away
from bet pulled saggrl the body of the wopkman.
While different from the™ghinese mode of hundling

2a plane it is in keeping wilh the Japanese manner of
\_sawing wood which is always done on the pull. The

length of the p]am shown is 4 inches, the stock is
1-inch high and 2 ,z inches wide, The plane is sim-
plicity 1tself it constats rmlv of two p"lrts the siock
and 1he meta) bit. A I1p1nese resident of -Kuling,
Kiangsi, lent me the plane for photographing.

It appgars that planes were introduced into Iap:m

in the t6th or carly 17th certtury by the Portuguese

Fia. 3ho. Tapaxise Carerxrew's ProlPrases.




CCHINA AT WURK . -

'e : . Fic.

or Duch, or imsiB'lv'IJy'. the English naviga-tor_Wiﬁ _
Adams.? Necessarily these planes musi have heen

push-planes und the singular fact confronts us, fhat
~the: Jupanese.adaopred them burt trapsformed them into,
pull-planes, as they use them o this dav In the”
absgnce of. any. definite: infermation it appears that
"wood was made smooth in Jdpan before the introduc-
tion of the plane whkh an adze which is worked to-
wards the body. The Chinese cofhin-maker still uses
the adze for this purpose. Ceatury-old custom then
may have linkcd this ‘motion toward the body with

;’ \V1]||a1n A, oo native of HKent, Englind, was sailing-
nfaster of a Heet of Durch mcrchnnm;\en. which set out [or the

Fast Indies on o erading expadiion in 1598, Moest of the ships
wepe wrecked, but Adams arcived at Bungo, on April 1gth, 1600,
Recuuse uf his supirior knowledge in shipbuilding, mathematics
and Lurugn usages, in geoeral” het was retained in “fricndly
captiviey”™ as the ].lgdm,sf, historians put it He was well tegared
and beeafie o favorie of the :Shogun Teyasu. A” Japanese ‘wile
and the Ref of by imura were bestowed on ‘him. Much liked
for his honesty, which®ontrasred sharply with that of the fawn-
g Dusch and tfie shifth, Jesuitical Pertugticse, he acted as inter-
miediary with the furcign:draders and exerted considerable infucnee

" upon the Tokugawa dyihsty which was to domisate Japan for
several hundred vears. Will %J’Jms dmd at H:r:ldo May 161:!1
1620, =

b -

afit. Wonn ScraveRr.

2. CARPENTERS BENCRISTOR,

. . . _
the action of smoothing wood, and when suddenly a .
mew tool was introduced forthis purpose, it does nat
seem unreasonablé thar the new tuol was I‘l‘l’ldt 10
conforro 1o art innate uige, — - -

- The Tapaticse Have amﬂze, r:.ﬂ'ltd “d‘mna, tth—-
a dee sharp blade. It takes considerable skill to 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 | thewn - against aceidental
‘contagr with the sharp blade. The “chons”™ wielders
were the workmen who gai'e a preliminary smooth-
ness 1o wood before the advent of -planes in Japan.

- According to native historiang a long-handled curved
- knife, calied "yari ginna,” meaning spear plane, was

then used for che fnal touch and faish. It haq dlis-
appeared from the tools of the darpenter since the
mtroductlun of the pldnc but its generic name
“ganna” was retained and given to the plane.

Flg 360 shows two more of the Iapam:sr: planes*
which' cut on the pull, The lower one has already -
- been described under Fig. 359, the other presenting
. Jits sole or lower side is 83 -
inthes long,.1 inch’ lﬂé-h
and 2% inches degp. The
steel blade 15 314 inches
long, z inches wide and,
being wedge-shaped, %
Jinch thick at one ead and’
14 inch thick ar the othert

where the " bevel  starts
which' forms the cuttmg
Edvc . Y

L3 i

wooD S5CRAPER
The chmatic condirions
in China, snow in winter,

;l ralny Sitﬁ‘;oﬂ. I[l sprlng
~and tropical heat in sum+



“iter, mitke if” desirablE” FoF the” T
. people who can afford jt, to.have” '
their furniture construcred” from -
wood which can wuhstnnd thewe -
severe chang®s. W¢ fnd therefore
. that "a grear variety of hatd - -
woods, p.lrtly of native growth,
ut  muore frequently dmported
* from thetropical regions of South-
“Eastern ‘Asia, are employed .in.
cnnstructmg the furniture of the
Chinese housc

“Teakwood, blackwoud' .rr:d-—-
o wnod ironwood and many. Othefs, .
*. sometimes not easily - 1ccntlﬁcd .
-are used. Some of them are so hard thattheit ﬂurfaces.

" ment, shown in Fig. 361, with -which the surfaceof

s0fter woods are with the aid of the plate, -

The instrument 1s 12 inches long. It constsrs of
a wooden holder and 19 steel knives fastened perma-
nently in the wooden part. These knives are ¥ of
an inch wide, 1% inches lodg, and 1/16 of an:gnch
thick. The cuting t(}ur: af each ig bevelicd. The steed
blades are forced int Le(awn across the grain of
the wooden holder. The svooden . part of the tool is,
fashioned out of a single piece of wood taken from a
+ kind of elm, called ./ which is fousd in Kiangsn

"_Fm, 304, CakpentiR’s Wonkive TRESILE. - % -

can not be smoothed with an ordinary plane. Chinese -
%’ﬂ_g‘eﬁuifgi lias overcome:this by producing-ap-instrus. .

" the wood, after suwing, can be made smaoth, just as

Province. This woad is not affected by any ‘changes .

CSHELTER v . - i . s

(Fig. 3632, CaprenTter's BERCH SToF anp TIRAWING KNIFE.

. . : 1

of tempehmn or moisture in the air, and the knives_

are never ’drslodgcd thtough shrinkage. -

.The. sceaping is done by pushing the instrument
the handle of which is held in. the right hand away

from the body and pressing it firmly down with the
left hand. This specimen was procured from a second-
hand shop in Shanghai, Natlve City. '

CARPENTER'S BENCH-S}OP. .

* "To hold a boards 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 wdoden horse. The
board whose surface is ta. be planed s laid flac- “ipon
the work bench and its edge pressed agairisr the two
' end spikes of thé stop: Ta*plane the natrow
" edge of a board, the board is set upon edge,

pushed - between the two legs of this bench

« uf the twn parts; s held tom:lher by an iron rivet,

graphed %o the Native L1ty of Shanghat. ..
. Another bcnch»stop 1is shown in Fig. 363-A.

[t resembles a pair of plydts and in fact can be

used as such for pulfing our nails’if they are

2 -
-dental, however, as the purpose of the instru-

"ol use is precisely the same as that of the pshér
stop described. Tts structure, howcver is differ-
cent, ‘The two levers of the stop are joined

the ocher. The devers hinge upon an iron rivet
alse passing through lhe two members. The

"+ lengih of the mstrumfm is g inches.

K stop and thys held ﬁrrnly in place. The length

' s 6V inches. The - bcnch -stop was photo-

ever encountered. This resemblance “is jnci--

“iment is to-held boards in plading. The method

* logether by the one passing through a slot in .

The dr’\wu‘lg LmEt-,m FLg 363 B is used fer-
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seripping bark from Togs belote proceeding to saw  are “insémed i in the eockets The instrument is Cheld

them into hourds, or to trim them for beams. This -, with both hands and drawn.over the stem 1o be

tool is forged in one picce, measures 16/1 mches in peeled, toward the body of the worker: The<tools
: “were phomgmphcd ar Se Aw, Chckmng province,

i . . . oy

CARPENTER'S WORKING TRESTLE
~ The Chinese carpentggs trestle illustrated in Fig.
© '3b4, i not acsaw-buck, but a so-called “horse,” or sub-
* stitute for a mrpcnter ’s.bench. The Chinese name for .
it is “horse,” despite the fact that its three legs bear
) liteke reqcmblancc 10 the foor ltbgcd contrivance
: A .. which we'call a saw horse. Work to.be planedsor
: " trimmed with the hatchec is laid over two of these

)

Fie. a5 arg Press Usen 1w SoLvuores, Bavawa. . trestles between the two arms. The dewice is never
Skitched &e;c;uf':"‘fggfaphx’ér‘nl“:“ﬁ:‘ft_}?’ Heimat- - ©_ ysed -for sawmg—-baaﬁﬂa— frem—logs; but swhen- fomg—--
P 1915 ’ o pmces are to. be sawed off cross-wise, they are laid
’ uPEn this reestle which serves as a support. The upper
]ength Hid s 144 “inches \T.fl'de in rhc middle, The --ends af -the-cross-arms-serve-alse for chopping blecks. . .
thickness of the blade 1s %% of an inch at thc back  The hexght is 32.inches, about rthe height-of a table,

and tapers to a sharp edge: The iron hindles are  and the diameter of the beams forming the Cross is

socket-shaped only to give them a round form for 6 inches. This unusual treste was seen and photo- B
convenient holding,”and ne wooden sticks o grips gr:lphtd n Llligl\mnﬂ Kiangsi provmcc )
. : .
T e . [

N 7
# Fic.” 506. Bow Dail:
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ThL’I(\hincsc have ot réached that 'stagc.whére the.
Continuous rotary motion is substitted for a recipro-
cating -motiod, in tCLhmc.l! contrivances, such as the
daill, latht, saw, ete. To rake this'step familiarity with
the crank is necessary, The crank in. its simple rudi-
;mcnur}r form we find in Chinese avindlgse®s (conf.

Fig. 172), which use of the device, however, has:
’ .lpp.lrem]v not _given the lmpulse to ch.mue rr:cnpro—
cating into circular maotion fm’ other :contrivances.

B. Forref hay reconstructed a neolichic drill- iress'

‘actuated by o bow of which every detail is authen-
ticated by Sctual finds of che period, For theusands of

the gr]p which. Tevalves on' the: bxtsmck and i 1; o be
seen in the léft hand of the opu"ltor in the picture,
.md thc bow ar hDrl?UIlt"ll rod, which is % of ag inch
in dJ,.lmcter and lns a wooden -handle” Lnoh at ong’

end. ; S >
The- ﬁclure demonstmtcs the modg,ol handhng

the drill. Whei pushmg the bow away from- t-hc body, |

the two ends of onc string wound onta the birstock
will uu\wnd while the other string” which rerminates
‘in a hole in the bow under the nght hand of the
workman will be wound onto the birstock. It is clear
thcn, that the bitstock -will révolve back and forth |
as the baw is pulled back .md fogeh.

. . - C Fio. 365, Canrexrer’s Bow Dwinc. ' ) ' o '

- . : ’ I

years then 1t ..Lppcuq that thc world had ngt. made
any decided progress in the aiode of drilling. Drills,
with reciprocating motion, have survived in Eurdpe
B . until quite recently with clock-makers .md jewelers,
who for fine dnl]mc use 2 bow drill or & pump drill,
The sketch, Fig. 365, represents a co}\"rtrlﬂnce for
drilling holes into lime-stone reofing tileg, as it is'used
te-day in Solnhofen, Bavaria, wheré the world's
supply of lithographic stones s quurried. The work
carricd wn there is very primitive, abd the roofing
tiles produced:. fill only a localedemand. The con-
trivance is snnr]'lr io the neglithic )dnl’l-prcse, and was
probably, in fermer times, Used alfo with 2 bow; unul
the intreduction of the crank/changed conditions.
The operator presses the lever With tht:“lc_ft I:Jnd..tl.:rn_q
the crank with the right hand :

’

C'lrptntcr 5. tools, scen in thé native city of bhanghdl.
All the wooden .parts are of Chinese black wood
namely, the bitstock whi¢h is 1% inches in diameter

. .. “The baw deilt shown in Flg 306 1s fmm a wet of

"The steel bit is driven into a square wooden block
and the block is inserted into a squarg opening at the
bottom of the bifstock. The birs fised are alwiys
reciprocating drills shaped ac the ened like an arrew-
head. Tao strengthen the eqd -of [hé bitstock a. prass |
sleeve js fozced over it. The grip of the bitstock is a
piece of wood 214 inches long and 1 inch in diameter.
Over one inch of its length a brass scev& 2Y4 inches

lang is forced, whu:h leaves 174 mche? 'of the brdsa

slecve hollow. Is this hollow space, the upper end of
the bitstock whose circumference has been reduced
to fit the hole, revalves, Hempen sirings, made of twa

srrahds, are fostened 10 the bitstock and bow by pass- -

ing thein throygh holes and tying a knot af the ends—
projecting through the holes.

Drl[ls like this are used -in all kinds of trades. At
one time 1 saw 2 farge one used in drilling 2 hole one,

quarter inch in diamcter This was worked by thret
peoples one held the bitstock, while tht other two
operated thr: bow, each pullihg us hm turh came. In4
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. qttddaof s&rmcs e had Itathcr thongs Thls type of »

“drilk is used on wood only. For dmlhng ho]es in .

'_ meta] the pump diill is vsed.

. A simpler kind of bow drill is shown in Fig 367

The string-holder or bow, 2 wooden rod 21 inches

" long hasa dnmtttr of ong’ half'of an iach, the thicker

. h.mdf’ part is 3 inches lang ‘and #%vof aA inch ih

wdl:l cter. The drill holder is 10%% inches long exclud-
k mg he drill; and % of an inch thick. The steel drill
driyen ingo thn, tnd prejecrs 1% Mches and has a dis

zrameter -of 1/163f aninch. ‘A fecrule keeps the Wwood
" of the drillrholder from splitting” where ‘the drill is
" insertedd. The other end or top. of the drill helder js

~#educed-to a smaller ~diameter, to Peceive a.bamboo”

N . . . .
Fic. 3608, Tao Jaraxese Twigriwg Driis,

At 2

The_ bits 'of the drills shiwn arc of steel, the ane
is ‘quadrangular with «sharp ‘edges merging intwo a
point, and.the other has a fatrened rang inserted into
the .wood, ind near its end “a thickened triangular °

“head with sharp edges tapeting to a point. The

woodén shafts into -which the bits are driven are

“round, about % of an inch if diameter and taper ta

dhout 14 of an inch at the other end. The drill is
twirled berween the palms of the hands, back and
forth,, which procéss is fascihiated by the wpering of

" the wooden shaft. The longer one of the two unique

tuhe ‘which turns f;eely upon the wp. When using -

the. How- drill, the bamboo sleeve is 8, ed with the
ngh: hand, [hC stiing Jaid areund the drill helder,
as shown on the,picture, -and the suring-holder or

berw, is fheld at the thickér end, w1th the left hand and .

moved back and forth, thus curning the drill back
‘and-forth. The photograph was tiken in the Natwc

City of Shaaghai.
Fig. 368 shows, two drifls for m:lkmg'holes i

wood, as they are to this d"l)'.kln. use 1n rural chistricts -

in ]apan This instrument was the Dn]y drilling
“apparatus until recent years; when' ;J_1c western hrace
and bit, and similar tools fwere introdyced. I was
tlassurcd b‘,r ]apanese that the bow and pump drifl

lwere: never kngwa in _]apan This is a ctirjous fact

.tand we are forced to the cohclysion that the Japanese

“mode of drrl'lmc has never advanccd beyond the s
. which was in vogue in palzolithic times in Europe,
far the neolithic people, going ai step Farther,-had de-

“visedadrill held-in a-frame, apd; warked with d bow. w0

tools is gi4 inches long, and the other one 8% inches.

_They were lent me by a Japanese in Kuling for. photo- .
~graphing, . } P )

i
...\ a .

The ]Lpam:sc carpcntcr taols dlscussecl and somc
other lmplements described .in” these pages are sufh-
cient indication. that the primitive trades of the Jap-
anese have®been developed in insular seclusion.
Chinesg trades as,a whale remind us vr:nj; much of
ours in the wesrern world, as. they have been plied
fintil the'gr2 of modern industrialism.

A singular and mgemous mode of Chmese wood .
drilling was obsgrved in Kidg Teh Chen,’the famous
':;pOfCtl.liﬂ center. It was in the shigp of a pipe maker;
who was engaged in drilling a hole through a wooden‘ '
p;pe stemn about 314 feet long: A pith core abgut 1/16

.of an inch in diameter which' ran through the whale

length of the stem facilitated the drilling and pre- .
vented the drill from deviating from the ccntcr The-
drill conswttd of a long stiff iron"wirg, with one end
flartened into a Yanceotare pgint. The other end of the
wire. ‘way mserted loose]v mto El shDr_LabqrﬂbDU tube




" Matren Rl cl brouglm western clocks 1o

. with the principle of the screw, yet, to-

i

<

. SHELTER

was turned asound its own axis, by slid-
ing a wooden board over it, in a direc-
tion at right angles to the lenigth of the
wire. Every once.in a while the drill .
was pulled out to shake #he dr]]lmgs
frorn the pipenstern,
111& Chinese app]} the lever in vari-
“ous forms, one important application
" of it; hawever, namely the screw, is not
known to them. Ever sihce the Jesuit

o

Ching (m Mg83), thy nativé artisans .
have successfu fed these clocks,
and in' this ways became acquainted

_ this'day, it bas not been-applicd’in afy

* other way. It is therefore-not surprising
that “the gimlet or auger is not Lnown
to the Chmc:e :

"

v

k CARPENTER'S REAMER L.
" In joinery, dowéls are unsed a_greac deal, and 10
make. holes in the wood for their in.t_.c:r\tion, use 1s
made sometimes of a reamer as.shown in Fig. 360.
With it a tapering hole can be made to suit the form
of dowels. The metal part i a tapering spike with
square. Eoss-section, 7% inches long, ser into a’

~ wooden-handle, 135 inches’ in diameter and 8 inches

long. ‘To make a hole the’ reamer is-dfiven into the
wood and, then turned back and“fm‘th about its own
s, with the wooden handle. |

Tt must be added, that the usual mcthod of makmg
holes in finer work _is with the bow. dnl] in fact; 1

flever saw this square tapering spike, except at Lingki- -

ang; Kiangsi "Jr(JVHIlCC. where. it was photographed.
The-rudiments of. fitst fecble attempts 1o make 2
dnll with continuous rgrary motion we find in Egypt.
" Rexford Newcomb, ‘Professor of History of Archi-
tecture, -University .of I]lmms writes ! that the cld
. Egyptians in -drilliig out vases from stone early jn-
vented 2 crank drill'-“These, plainly showa~irthe
hleroslyphs and “dated at from 3500 ta 3000 ne,
appear to have been the eafliest known machmc‘.

Thl‘i type of dnﬂl wil a:omposed of a vertical shaft ~ -

- with a éranly :I{t ]nhe top.and 2 fori—cd termmnmn at
rthe base o a¢egmmodate the hit jn* theeform of a
\c:w hard catding-sione, Near the 1op.we ~attached

- 1W0_stones of tcﬁLuaI weight, whlch, atting lake “the

‘Jn the ™ ll’f{?[ craral Monographs enf Tiles and T‘l‘icxwrka:
Mo, 2,7 “Ceramx 'q-rc]mc.,turs. in Ancu:nt'J Egvpty Babyvlonm and
Assyria.” Published fn‘ the Associated Tile :Manufaciurers, Beaver
Falis, Pa. . i k : e

.7 inches long with a Lurved Edge 3% inch across, and

= ane, well- ﬂmsheﬂ and —profiled, aud rermind us of a
. European- type, namely the bevel-cdged ‘Qrmcr

photograph was raken in the Nagive City of Shanghai.

'Lhiscl blade,ends i in a pmnted tang

SEng gy, CArreSTIR'S Reasyr,
weights of a governor, really supplied the place of a
fly wheet arid keépe-the-drill revolung” R
In the same publication pictures are shown of this
type of drill, Fig..3, Egyptan Cr: frstnen Drilling out *
Stone Vases with Crank Drill, after de, Morgan;
“Recherches sur, les Origines de LEgyprc, Yol 1
and Fig. 4, Egyptian Crank Drill, invented in early -
Dynastic Period {2,400 to 3,000 Bc), aftér Borchardt.

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 wooden stocks jnserted into conical sockets.
Their dimensions are, exclusiverof wooden stack, (A)
6 inches long, “with an edge % of an inch wide, (B)

(C3 5 inches long, with an edge onc inch wide, The

1. L

‘JAPANESE CARPENTER'S CHISELS

The chisels_shown in Eig. 37¢ are Japanesc. They

chisel. The wonden handle QCmegly rests ¥ a socket.
of the chisel pfopet, but this is not the cme. The
- which penetrates
the. wood, and*between an o(fse[ onghc blide shaft
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of the chisel and the wond, rests a tapering wrought
aron sleeve, which gives the appearance of a socket,
The butt end of the wooden handle is protected with
an fron ring agatnst fraying. I was twld that this type
of ¢hisel is penerally used in Japan. The lengih of
these chisels is

-

7% inches and 4% inches respectively.

The cuttiug edge of the longer one is 9/16 of an inch
wide and of the other 5716 of an inch. The wooden
handle s made of auk .m(l the sieel of the wal is of
excellent quality. '

LINE MARKING

The carpenter's line marker, Fig. 172, is o campact
liwde insfrument consisting of ad inkwell made of
bambaa, o handle, roulette and string fastener. The
square little wooden block, at the nght in the picture;”
holdsa pomltd won pin and to this pin the hempen
string 15 fasiened. The string passes through the ink-
awell, which is Alled with silk- waste saturateed with
Black wk, und thence to Lhc drum or vouleie around
Whl(.h LS }'_QLlild . . R

To mark lines the block with its iron putit is
p{ﬁstd into the lumber worked upon, and the line
is run out from the roulerte through the inkwell and
strétched taut over the place 10 be marked. Then the
string fs picked wf with thumb and forefinger and
let go, when it Ries back jnw s former posidon,
leaving a black line along its path. The length’ from
. the inkwell to the end of the handle is 13 inches, the
hew]u of the bambao inkwell is 254 inches and its
* dlameter 24 inches. Thg drum revolves on a wonden
axle stuck mto the handle. The disks of the drum are
af tr_dl\\&-oud. as is the Handle, and the spokes are of
bdmboo‘ A nail inscrted in the disk in the tine of its
spokes, serves to turnithe drum. The brush shown
sticlking i inkwell takes the place of a peneil for .

marking short faessTo 15 not much of a brush ar thart,

bejg merely o barnbod stick with irs ends Anely
sliced widh parallel cuts abour one half inch deep.
The remlL s i fuely good semblance of o brush,
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This line marker was photo-
wraphed in the Native Ciry of
Shanghai.
Fig. 373 shows three line- |

marcking brushes. The bowom
" specimen is the ordinary car-
penter’s brush. Tc is 9% inches
long and made of bambso. It

is simifar o the pne seen stigh-
ing in the ink pat of the line-
.marker in Fig. 372, The-ink
“pat contains a smatl ﬂrﬂmmtlnf
- moxa or some silk waste, saru-
wrared wich black ik, and the
brush is dipped into it to wke
up ok, which is retained he-
tween  the  thin slivers of |
hamboa. ;

The brosh in thc mldd c of _.

Fig. 373 was picked up in 2 Chinese stone quarry,
. ~where it had been used to mark on granite the lines
v along which the stone was 16-be split. Part of the
- -slieted end s broken off, probably 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 whaole length is 1514 inches. Ir is made of
bamboo, as are the other two brushes. shown.

The most interesting of these implements is the
top speciinen which the Chinese carpenters use for
seribing. To understand 'its wse we must recalt the

373, Careenren’s Livy Magker,
.

* process of seribing as pracriced by our carpenters. To

At o board against an uneven wall, the board hus o u_,,,_,_._

be cut in such a manner that its edge will show ‘the
same unevenness asthe wa] The prablem i s 10 draw
a line on the board whiet” cr:nup:]des with the uneven
wall surface, ,ﬂmdlthm saw glong this line. When
properlysiwed the board Will At exactly against the
uneven wall. Que carpenters accomplish this with
the use of compasses. The straight- cdueﬁ board is
held aguinst the uncven wall and the compusses are
opened to ht che greatest distance between board and
wall, While one leg of the compasses is passed over

3

n

Fre. 3%3. Crnese Ling Maksivg Brusses,
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thc surf.lce of lhc W'lli th other lcg m.t]\r:a a scratch
on the board, marking a line closely corresgonding to

fe unevenness of the wall. Instead of compasses the
Chincse carpenter uscs this seribing brush, Fig. 373,
top specimen. The distance between the two partstan
be varied by loosening the -string around it and mov-
ing the wooden wedge between them up or down to
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 soribing tool, that with the slitted end,
correspands o the Chinese carpenter’s brush, and the
other Ieg is mercly pointed and uzed as a guide to
side along the upeven surface, 1o Rt which the”

- ---—---slmigh[—cducd--boarf]- is to-be scribed and cur-The
4 inches and it is made of.

“bambao: The photogmph as
Kiangsi.

The prototype of the p‘lmtlng brush, 2 bundle of
fibres or hair at the end of a rod, might well be a
wooden stick with frayed ends. The Chinese have
apparently gonc 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,

“taken in Kuling,

.

though 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 ahy pencil, we may ke this for the reason
that the primirive brush, a weoden stick with paratlel
incisions at the end, has been rcnmed

The Chinese are afso pioneers in using oil paint.
For applying it they use however no paint brush.
They get' a handful of cotton waste and dip it into

-the paint and apply it in this marniner. It is a dirty’

busingss and the hand of the p'umcr gers fullof paint,

yet thcy paint efficiently and cleanly. Aftec all there

is much more “feel” in applying paine with the hand:
than wuh a bruuh : - J
dsts there exists alsoa curious;
~the painting a picture or writing™characters
with the finger or fingernail dipped inta the ink.

There are illustrious examples named in the annals

of art and specimens are treasured by thr: art col-

lectors.

RECIEROGATING LATHE ',

CFig, 374 shows a reciprocating lathe which is used
to turn small pieces. This pagricular one was photo-
graphed in a pewterer’s shop in Nanchang, Kiangsi.
province. -The same type ‘is used by wood-turners,

TFio. 374. Recrrroearine Torsine Latog.

-
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one of the rec1proca[1n° directions, namely when the
rlght pedal is being pressed downward.

" The underlying principle of this lathé is the same
as in dur poele-lathe, which was used in former times.
The accompanying reprodiiction 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 wrang divéefisn for citiing. The actual turn-
sing takes plzu:e_“_ when the pole is released and Thoves

upwards. It is interesting to note that the western
worker is this free 1o center more of his attention
upon applying the tool, without at the sime time
“expanding too much bodily energy in muvmg the |
“pedaly a5 the Chinese turnier hasto des s

For polishing the wood after turning the Chin_ese
use scauring rush * {(Egeuisetrm hyemale W), It con-
taims a large amount of silica, g7 perdnt of the whole
ash, and s therefore well fitted for an abradanc. Sand-
stone with water is used for polishing hard wood, this
is especially the case for smoothing the large wooden _

. ~ poles of Chinesg steelyards.

Fri. 375 A Piy Lome or e _agri CENTURY. : S P ; Cean
_ Pictured afier the Duich  paintér-engraser. Jan Although there is a_&mJlanty be.tween the western
- Joris Van Viiet, born at Delft in 1616, . poledathe and the Chinese lathe, idasmuch as there

ods 1EC|procatmg motion in both .of them, the “pole-

bone-workers, gem-cutters and the like. The lathe has - lathe is not used nor known in China.’ .
a sort of chuck which holds the material w be worked “The attached sketch, Fig. 376, copied after the
but has ne tail-stock. For abrakion processes the work- detailof an old Japanese woodeut, shows the simple
ing piers is held in the hand free against a recipro- principle of the Chinese fathe ance more. The rope is

cating cost iron disk fixed on the lathe-head, which - passed onge or twice afound the lathe-pin and the

-disk vmh the aid of watcr and szmd accomplishes the . ends arc pulled: alternately by an attﬁ“da_m \':vhile the
worker applies the tools to the working picce' fastened

grinding or abrading. - hikah
The lathe proper. is smilar to the Japanese lathe . 2 Ale called Dutch Rush of Horse Tail. 3t is “the best species

: o H . Ta Enr molishing, wood and metal, and is imported [:orn Hotlaad
n Flg"- 376 and consists of a 'WOCIJCI{,I‘L base with two for that prphse under the name Datch Rushes. Tt s much used

1

Short uprights,,, T()tt(!d cn IOp":.‘fOl‘ rtccivilw the - by \\’hrt{\m[[h'k_ cobiner makers, "and comb-makers, and formerly
it was in demand for seol ring pewter and wooden articles in
E‘ﬁc. of Plants, Londen 1836},

wooden spindle or lathe-pin, Arounid the spmd]c be he Kitchen ' (Loudon,
tween the supports, a rope is coiled with the twio ends :
banging down. A wooden framework, four uprights,
. with varigus crr::ss-piecv:s'5 to 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 thc horizonwal  cress-.
plCECS

At the fower right part of the framewark two
pedals are attached which connect with the twao rope
ends dangling from the lathe-pin. The turner sits )

within the framework facing the end of the Iathepin
-and works the pedals with ‘his feet 10 give it recipro-
cating motion. Wood to be turned is driven into 2
cup-sha socket u athe-pin. . : :

p-s pr.’c]‘ U upon th: end‘ of the ]albt pin TT_n: P, (356, jaen e (Aren s Japasess
tobl is applied tg the working. piece when it moves in - ) < Woocut). ' : i
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to the luthe-head, See for compariso
which gives unother view of the lathe gl
374 .

For turning long pieces the Chinese carpenter rigs
up on his workbench, as occasion may require, a
simple turning lathe arrangement which can casily be
dismantled when wo Jonger needed. The workbench
itself ix merely a westle, JbOIJI: 20 inches from the

in Fig.

L .. -

_ ptotrud:: OvEr

the L|ut[c Ldge. Fl}_., 377 sba®s this arrangement, and
ho;v vwo iron spikes, pasking through the hard woad
fteips, hold the piece worked upon, so it can revolve
around irs pwn axis. To guide the hand bolding the
chisel und to servd as 2 primitive sort of tool-rest a
a board s Tuid over ghe wooden strips o -little away
from, but parullel whth, the working piece. Around
this liter o rope is wound, and it 1s the task of an
dpprentice to sit on the ground and pull the rope-

also Fig. 525¢

¥ held Between two aird - ingr A Chiitese wistd-carver will work 7 whste weeR, —

"

cutting of moldings a

Kiangsi, and the jcarpenter serving it said- apologetic
scally that somebody. had ordered a piece of furpiture
- —tobe fiade Tn foreign style, He was therefore adorn-
ing it with turmings instead of carving and shaking
~his head over the depraved tasee of the foreigner. It
1s a pity that foreign taste is thus misuaderstoad. “This
cguntry carpenter did not kpow that economic con-
sierations compel us to substitute turnings for carv-

twelve hours a Jd;w for about a dollar, and if we
could get wood carving done as cheaply we would
_soon discard turnings for (..il'\iﬁc'

Wood turning is a much ]ater art than woad
carving, in fact we may ¢all it a mechanization of
wood carving made possibie by the introduction of
the lathe. In‘the fActile 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 be_a close connection berween the

‘rbw(‘md"f"frmng Here also the

.‘-n{la. aons the e _and rhen tl‘l‘-"_ﬂdlﬁ[,_ﬂ.ﬁd_dluh gu.e,__pmnm\g Y!lld_,_é‘ Was U;_dOUbELd[V made b‘f the .

it reciprocating roation 1o the piece to be turned, while
the carpenter stands behind leaning over the trestle,
and applies the chisel. .

I saw this turning arrangement in Changshu,

carver. The invention of the hand plane made the
Brst machmc-mfldc moldings possible, In the sub-
sequent deVelppment the blade of the plane was given
all sorts of profles in order to shape the wood into

e
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the- type of molding desired. Now the surface of a
.. turned piece when flattened out produces the profile
"ot 1 molding-sad.the whole process is flosely related
to wond turning although arrived ac®by d/}ffcrcnl
" meaps, -

ACCESSORY CAR;-:PENTER’S TDQﬁS

.The Chinese carpenters use’ the three squares

Soawdth L)ﬁc shorter leg” graduated and‘measuring one

/

i’

L]

¥

Chigese foor, equivalent to nearly 13 of our inches.
.Chinese messures are rather flexible, not only do they
vary in different ‘parts of the country, but even in one
city, the various guilds fxing a standard to suit their
own trade. The foot iz divided into ten inches and
“each inch into ten subdivisions. The scale is painted
white and the division marks .unplied with Chinese
ink. The length of the long leg of the L-shaped
square (s 21 mchcs.

The longa pact of the T-square is 813 inches in
tength, and the shorter leg, mortised into the other,
ts\g 34 inches Jong. _

e riitre-square consists-of a straight piece, 1%
inches long, with another strip, g% inches long, at-
Tiached at anangleof 45 degrees.

1

Lines are marked against the sides of these squares -

with the bamboo brush of the line marker described
under Fiyg. 372.

thown Im Fig 398 There is the Leshaped square, .

. . Fis. 378, Carrpxvea’s Suvais

USE OF DOWELS IN.CHINA
HISTORY OF DOWELS .

For tconomic reasons-the Chinese carpenter uses
wrought iron nails bur sparingly. Treenails or bam-
boo dowels serve his purpose as well, Rmducfng them
and drilling holes for their insertion” means more
work bet it keeps him independent of the blacksmith
who liboriously makes the wrought iron nails. Never-
theless there wre occasions when a meeal dowel,

-

nail without a head, is necessury far added strength.

Thisis the case in Chinese 5|1ipbuilding where boards,

. the sheathing of the hull, are united butt agmmt Lutt

with wroughL ircdm dowels.
The raison d’etre. of pm (lnwcl needle bodkm

“and awl 1s the desire o join :separate parts - ogether.

This desire first manifested i1s8F apparently in® con-
nection with the need for ‘clorhing. The finds from
the ealy epochs of human culture from the age of
sione, through that of copper, andbronze to the iron
age, show the development of the pin of which the
earliest forms are the thorn (according to Forrer some
Abyssinian women. held their garments together with
thorns vutl quite recently), fish-hone, and bone-
splinters. The development does nor- proceed ulong
one ling, but branches out into differedt chanhels,

_ One result of this branching out is the art of sew-
ing. First the pin mace the heles and, left in place,

@ .
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cof iron, In Germdny, in the middle

" joined - pieces. tagether. Next a fbre threaded into the

holes reduced the function of the pin to merely mak-
ing the holes. Thus the pin became the fore-runner
of the awl. Then came the happy thought of making
2 holef the end of the pin, after which the emlutlon
of the pif prcacccded along rwo links, one as the

needic and the other as the awl. The increase of use--

fulness of the pin w;ﬁ; art eye for sewing himits, its
usefulness for making holes, The pin wnéd into a
needle by adding the eye hus ever remained a dchcate
instrument. It must be thin, or it makes wo big a’
hole, and yet, it should be thick encugh {or g large
‘eye 10 receive 2 hca\y.thrend. For. sewing hcavy

material, such as leather, owing to this inadequacy
of the needle, the more primitive” way of making
“heles with an awl, and then pushing Lllroué,h the ~
holes the thread, tipped with hog bristles, has sur-
vived to this day among the shpemakers in China
{conf. Figs. 310 and 311). The dlI‘I'J]HISth utility of

the needle as an awl, led to the invention of the .

thimble, and in Ché_na of the needle-puller (see Figs.

203 and 285}, The further development of the needle

shows few varialions. Traceable to the stone age,

witen thty were made of bone, we findeedles in the -

copper age made of copper, with the eye formed by

bending the end into a tigy loop, in-the bronze age
of bronze, with sometimes 2 round and sometimes an
oval eye, In the jron age we finally And them made
apes, one end of a

. - .
TG, 3o, Man Puliew.

. 37y Cnevesr Diowe Dlaovi,

‘making holes. The enc, then,

wrought wire was sh;lrpc;l‘cd. the other flattened and
then “clefr and the open ends hammered together,
Such ‘needles were called “Glufen.” An advance in
the art was made, when a blank wire of double the
length of the needle was sharpened at bath ends, the

cegter Battened, cut apart and the eve made in the .
-Rattened part by drilling. Anocther mcthed was o

form two eyés in the Hattened center part by punch-
ing, and then cut the wire between the twa eyes,

As remarked- above, the pin, no lordger left jn the
‘hales of textiles 1o join the material tagether, became
the forcrunnersof the awl, an instrument for merely

bulbous, 10 offer’ mare surface for pressure with the
hand. Cépper and bronze uivls fcr econgmy of metal
were st in handles of wood or bone. To pierce soft
materials the awl has not undergone any changes to
this day! Whew, however, the - primitive worker
‘atternpted the piercing of harder maerials the awl
had to be modified. To Ritten’ the point atlowed. of
leverage an the principle of the wedge, thc form of
the g;bbicrs awl for piercing leather. Tomake the
POt three or four cornered (ag the Japanese wood
diill used to this day, conf, Figr 368), the principte of
abkusion® cume iate play wuh ratary, reciprocating
motien, Thus ‘we are, fed into another interesting

channel avhich comprises the drilt with its mlmus-

modihditons, :

Returning to the pin we “remembier that jts primary
' . ' funclion was-te make s hale
“and remain therein to unite
the material.

) The pin used
. Ty
l-_]_g. 287, the second of the
specimens from the left) it
o lustrates the primary funetion
of the pin.” srill without a
head. The Japanese with their
pins are a step ahcad of the

Chinese, having added as a

Cwas made heavier, -

_ . the Chibese tajlor {see

de




~“hand- was ne longer sut-

“the drill

“to be driven.

_picture, Fig,

SHELFER

head a evlindrical piece of swood, or wound the dull

pin end around a Bac pice of wood. In Eurefie a
head was soon added o the pin, © keep it from
shiding through the material and ar the same ume w0
aid the pushing..by thickeniag rhe end, by fattening

-t or by furnishing it with a crosspiece, the later
produce being ealled a “crutch-pin.™

To apyily rhe pin to harder faterial {or example
for - the purpose "oF jolining two plLLts of wood,
the_ mr_re prusurc of the :

Rgient. To surmount tlre
difficulty two
presented themselves.

merhods

One was to _make the
pin strong enough to be
driven into the material
without bending or
breaking | (result:  the
nail), and the other, to
aid the pin to penetrate
by preparing the hole
beforebhand with the
awl or its medifitation
In the

case the pin becomes

Latter

the dowel and need not

be of unusual strength

DOWEL DRWER_._?_,‘

E Metal dowels are
used 2 grear desl in
Chinese shipbui]ding.
For the upusual mede
of driving these dpwels,
without making 2 1:\0111'
beforghand, an unusual too! is used. The instrument
consists of two parts, the ene shaped like u” socketed
<hisel with wooden handle mscrttd and
against fraying with a ferrule, and the vther, a heavy
wraught iron sleeve. Tnstead of a chisel edge the Blide
of Ihc tool ‘has a square or dull end, not seen in the
370, because it is covered by the bulbous
sleeve. The blade of the too] proper is wedged within
the slé&ve against the side of the tapering dewel, and
the tool can be hit wo drive the dowel, large end fore-
most, inte the wood. This 1s done untl the dowel

‘has penevrated the wood to half its {the dowel's)

length. A short, smurt-blow against the sleeve of the

protected -

P ¥ —

inm%wicm‘ lposens Lllc‘ w;,(dﬁed um?ﬂmlmn and th{.
task is accomplished. Fig. 379 has betn nkLtGlled from
an unsatisfactory phumgmph
Kiungsi provinee, in a shipbuilding vard,

taken n Fuchow,

'NAIL PULLEXw

The plunks of buats are nailed 10 the ribs with iron
nails and, s has been said, are joined butt w bun by

Wik Ts roNe,

FUTERNE L P

Cansgsn

wrought fron denvels.

arc wsedd it becomes necessary at tmes to driw them,
especially in repairing boats, and for this purpose dhe
Chinese 'use a nail-puller like the one shown in Fu.
0. A wrought iron rod, about 1 {oet 4 inches long,

hiis a Bat-kaiph ut its end, and a loose iron ring sliding-

on the rod. The head of the nail to be pulled has to
be cleared of surrounding wood, and then it is
gripped between the knob-edge and thc_rit}g, exactly
as the nail s held in the picture. Pushing the rod
downward exerts leverage and tig}llc'ns the grip, and
the nwlis easily exrracted from thé wond. When not
in use the instrument is hung up by the ring en the

1

But \\']lr:[lu:r__ wails or dowels -

o -

o1
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‘Othcr end of Lh“e rod. The phutog@ph was ml\cu at

Fuchow, Kiangsi, where it. was in" nse bv shig-
builders, o

b WHETSTONE

The picture, Fig. 281, shows a whewstone held be- -
sween twe Ditde . bamboo  posts rammed  into the

pround, aside of a wall o Chinese farm. The stone

" is a finegrained sandsione and s wedged into slots
ct into [hc tops of the posts. It is placed convenientiy-

near the entrunte ‘gate and used by the peasants
sharpen their various implements. The process of

Fig. 382,

whetting is carried on much as we would do it, with
water poured occasionally upon the stone to keep it
moist., The revolving crrmdsan is not known nor

" an arrangement for permdlcallv drlppmg water upon

the stone.

Usually the shetstone is set into a mortise of a
black of wood not much larger than the stone. Car-
. penters usually have a stone of their own amonyg their
mo]s, and when 311gagtd at a job of some durution,
migke a wooden blegk to hald it, which they abandon

_whes-rmovig on 1o another jobi whiese they spend

again
base. _Th 3

uch time in fixing the whetstone into another
keep their toals keen-edged and it is-ever

the complint among foreigners thar 2 carpenter -

called in for sormé work spends half the time sharpen-
ing his wols. :

A fixed whetsione oy, as the onc r.huwn is
not the rule. In this respect the Chinese are usually
apportunists, 2nd sharpen their knives and wols in
the street on.any stone convenient, be it a stepping

stone, ralling of a bridge, or a twmbled down monu- -

mpent, Similer conditions prevailed in Burope as is
indicated by an eniry in the. register of a Londan

Anow:

Jumh under date of April 23, 1646, which runs as
_follows: “A child found at Me. Sawyers in the street
on i pl ace to whet knives and was named Edward
Sharp.” ’ . -
The photograph, Fig. 381 was ml\c.n at a lonci)r

farm in the Wantsal Mounmms, northwestern Ki-
angst, where dwell o ﬁ le distinct from the Chinese
in the surrounding coumgy. They are termed K'o-”
Chia, guest tribe, a namé indicating their status as a
peop]e who have settled in these mountains in com-
paratively recent times, after having been driven from
their original abode in Kwangmng through war and
untoward economic conditions,

BricKs.

n
_BAMBOO ROOEING TILES

The low wall in Fig. 3%t is thade of Pisé de cerre,

-and is part of an enclosure of, the vegetuble garden

and is protected With bamboo tiles against disintegra-

_pon by rain. Chinese records of the Sung-Dynasty

{ybo 10 1280 .\.D;) speak of the splitting of bambeo
andTevelling of the joints and the subsequent use of
thesé gatters for raofing tiles. Among the K'o-Chia
thig mo(lc of cmermg must be a remnant from the
South, [ have not seén it anywhere else in China. It
is used amaong these mounpain people only sparingly,
fur covering pisé walls, small out-houses and lean-tos.
The maindhouses are cavered with earthenware root-
ing tiles. In the Malay Perinsula baniboo roofing tiles
svere still vsed in recent times The semi-circular
form of the, Chinese roofing tiles may have been
derived from these bamboo tiles. The clay tiles arg
mueh superior and need not be weighted down with
heavy “stones as is the case with the bamboo tiles in
Fig. 381., 7

*"The mode of Gling is derived frem the use of split bam-
bows as 3t b practived 1o this day by the Malays”™ Idavis, "The
Chinese,” %ol 1o 466 Loncdon 1836,
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BAMEBOO LIGHTING SPLINTS

The bundies of bamboo splints lymt{ on top of the
wal, Fig. 31, deserve The
splints e wsed individually t}g{ lighting. At ni ht
0ne or Li\(; can be seen ﬂld\.ll]“ cuch in » ,r"iephlrarc
hole in hg mod- w LLU of ,jl'!l.-'f(lﬂl'l‘l s]antmkr‘/{ l]lllc;blt

.11'10 i | \vnrd n [1.1‘»‘:LI]

JIRE WAty itdre Lhev leaves bhck 9trr_.1l-. ext 11{],]%
upwards fram the hole~The ‘.mhL\s atfd _charre

embers drop on (he mud foor. In-preparing these
bambuo splints old bambog trees serve the best. Alter
being cut to size, abour 3 “feet long, and bundled as

seen on the picture, they are submerged in the rice

~felds for about a week and then éxposed to the sun to -
become I:homugh]) dricd out, when they are fu for

use.

-
s BRICK MAKING

The L]C\'Cl()l]ﬂ"lf_‘l'l[ of Chinese ﬁ;lhil;l[i()l‘ls started
with "caves on declivities.” As culture advunced huts
~were formed of branches wnd covered with clay, His-

tortans compared them with the shupe of wopotter’s
kiln, These hutsy were succeeded By houses formed
of summped clay walls and covered with thateh. In
‘the Shuh ¢hi by Sze-ma Chilen, the Herodotus of
Chinit. it is reloted that Tang (1966 s.c) and Yi
(2205 5.¢.) buile habitations with thitched roofs :nd
clay steps. The clav steps very likely were the blocks
of tampud .cluy which are a chuaracteristic feature of
- building walts in the maneer of pisé de terre. In the
237d century s the mansoleam of Shun of Y was
surraunded-by i brick wall, we read, and thercatier
the mention of bricks becomes more frequent, First
they wire most likely only sun-dried or adobe bricks,
- but by the time of the Han dynusty the art of burmn‘r
hricks had becorne ful I‘ﬂwﬂlz\:vclopcd
In the country districts of hl.mgsi one can fre-
quem]\ see peasant houses built of adobe bricks. The
- eountry is watered by streams and creeks, which carry
considerable silt and the Relds which are periodically
inundated for rasing rice and ether crops gradually
get so deeply silted that it is impossible 1o get the
proper water depth and” it becomes nccessary about
once 10 ten years to dower the surfacéd, In autumn,
after the barvest, the fleld is plowed over and the
surface smouthed with a

stune roller. Some days
after a heavy ruin, when the moisture has evaporated
o such a gegree as to leave-the ground similar in
Cf]IlS]'i[CL‘]C\‘“mEV, with a perfectly simooth surface,
the op layer.of o feld o be brought w a lower level,
. is cur with a spade into scetions corresponding to the

.‘.\. . . . ,

fzht ahet Buen dp 1o .

59
outline of an adobe brick and these pleces are Bifred
off after o Bral cut with the _v.p;ldc from the Sde.
The bricks measure ubout 19 by y by 4 inches, and
thus the fields are unifoomly lowered by about four

.

T

N

Fu:,

ELES

Bricksagr's Sean.

inches. It is necessary to do this cutting 0 autumn,
when the heat of the sun is not so strong. In summer
the drying of the feld would be o rapid and the
field would develop irregular cracks, a cnndititm quite
unsuitable for the cutting of adobe bricks. The bricks
after cutting are piled up in rows (as shown in Fig,
282), covered with straw, as o protection against sub-
sequent raing, and left o dry fur several weeks, when
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. : Fia. 384. Bricrsaren's Bow ror Ovimwg Prastic Cosy,

they will be ready to be used for building walls. The
wall foundations are built of stones, and vpen them
reses the adobe brick wall. As a hinding material or
mortar, wet mud mixed with straw is wsed. In-
furmation about this process was gathered at Sha
Ho, Kjangsi province, where also the picture, Fig.
382, was mken of the rerhoved - surface layer,

. '

cut inte rectangular pieces which %orm the adobe

bricks. . .
KILIN 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

Fic. 385, BrickMaxer’s Rereasasiy Brick Movo.
L
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_heavy crosspiece on the handle of the spade

SHELTER

with a type of spade showsfin Fig. 383, and
caPried 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 batch cur out has thus a triangular

“shape. This batch is then carried w the brickmakers,

each of whom has his own straw covered hut, Here

 the brickmaker Kneads the batch of mud thoroughly

with his hands and purs it upon a deal table where he
has his implsments, These consist of the meld, as
shown in Fig, 395, several wooden slahs abour % of
ap 1nch ‘thick and of a surface measuring 12 by 6
jnches, and the small bow shown in Fig. 387. A linde

heap of wood-ashes completes the outhir. in order to

make 4 brick, the closed _mo]d—shuwn open in Fig.
385—is placed upon one of the wooden slabs, so that
the forem of'__the brick to be made is bounded on the

¥ 4

Fis, _-‘.lej_.r Bricknawes's Two Buck Moo,

bottern by the wooden slab and onuthe sides by the
inner sides of the mold. Next ashes aré sprinkléd over

__he inside of the mold, and then rhe hrickmaker lifts

up a batch of mud and throws it with considerable
force into the mokl. The top of the mud is then
levelled off with the wire of the small bow, Fig. 384,
and then the finished brick, so by 5 by 134 inches, lies
in the mald. The mold is opened by withdrawing the
mortised end-piece, and spreading the side-pieces
apart a§ can be readily understiod by looking at Fig.
3%5. The slab with the soft moist brick resting upon
it, is then put aside. Other bricks thus formed and
thus supported on slabs are set one upon the other

P T I e

- aby Bricksaxen’s Ssaly Cotrive Buw ror CuTrise SurskiLuous CLay Qer vHE Brick Molb.
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Fic. 386, Brink Fins Suowine Fuuxe Hove,
and when a pile of about a half a dozen is finished,
the brickmaker rakes this pile, carrieg it 1 the yard,
and taking the bricks from the slabs stands them on
edge, one close to the other. These rows are left ex-

. p(:sccl iv the sun for about a (1;1}= and when Lhcy have
become somewhar dried and firm, are piled up on
top of each other five bricks high, in rows, as cun
be seen in the bnckgroLml_:L';__ ol Figs. M3 and 384, and _

the top of the ronws s covered prith straw. After about

a week’s Lime the bricks ore f

in the kiln.

At another brickyard in Anhwel provinee bricks
IT‘!CC}hLlr]'n‘L_" 141 I:J\ :) ]-]}" T .]HC]-N:S were ]-l'l'df_[f.' i” a [T}(}l[l
constructed so as to make two bricks a1 g time insread
of ane but otherwise similur to the mold shown in
Fig. 3%5. The thickness ¢f the mold frame shown in
Fig. 3615 2 inches. A longitudihal siw-keef is.etir” ’
through its side-pieces starting at the right-hand end

y enough o be bhurned

CHINA AT WORK

of the mold in e pic‘L"un: andd
extending as far as the grooves
~which  hold  the piece
terminating the opening of the

loise

muold on the et Instead of ane
“mold frame there are now pric-
tically two mold frames still fase
wogether, becnse not enticely
bisected by the sawkerfs The
cross-picee and enel fastenings on
the right are duplicated so tho
the saweker s free for the pas-
sage ol a wire bor the enure
length of the brick. After the
muel has been thrown nto this
clowed double mold, the wire of
the bow is passed through the

the mud mass to level it off

cach one inch. thick. These are
dried sticking together, hut are
cusily separated by tappiny their
L’dgt:h hefore p|.-lc‘mg bﬁcm in the
kiln, The advamiage of the
double mold as a time saver is
evident. _
Fiu. 338 shows the front of a
brick kiln with the Aring hole.
The diameter of its vaulted roof
is abouc 12 feet, with an opening
an top about 3 feet in diameter,
The bricks are piled inw the
kiln trough this circular roof opening by o man
who enters it with a ladder. In setting the bricks in

o

kert, and then acrass the top of

Nouw there are two bricks in the”
muld, one ol mp {)t" the mher, .

the kiln a space is left in the middle with a passage

to the firing hole. When the kiln s Alled. the top 15
closed up with slabs of siooe and mod s plastered
over these. On the ather side ol the kiln, opposite the
firing hole, just where the cupoly or vaulred roof

projects from the surrourﬂling carth-work, 15 2 draft -

hole, The fire is reguluted by a graduated opening or
cosing of this orifce as circumstances  demand.
Boughs of pine tréés are used [or fuel, piles of therw
are-shown i Fige 38y, and the fire is kept up for
twenty-four howrs. Then the firing hole and the
draft hole are closed up undl the kiln has conled
which takes from four to seven days, when the vpera-
tion is Anished and the burned bricks are ready 1o be
withdrawn [rom the kila.

A cifferent method of muking bricks is practiced
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in various places in Kiangst province, The mold
shown in Fig. 390 is used there. It is in the form of o
wooden box with two compartments and a bottom.
The length is 2714 inches, the width 6% inches, and
the heighe 31: inches. The size of the bricks formed

15 13 by 5% by 2% inches. The three crosspieces of -

the meld are mortised into place and the botiom
board is nailed w the frame with foreign nails. The
clay is worked with much water and is therefore

rather soft and sticky. The munwhe prepares a batch’

263 .
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for throwing, rubs his ]);mds-prcvi'ously with wood-
ashes, or with powdered stone derdved from a dis-
integrating  reck. Another takes these batches, and
theows them into the mold, one bitch for euch com-
partment. Previous to throwing, bt pours wood ashes
_into the meld, shakes them around and pours -out
what does not adhere to the bottom and sides. After
thréwing the clay into the mald, the top of the pro-
truding mas#is cut off level by means of the wite an
the small bow “scen hanging on the brickmaker’s
trestle, The mold is then wken from the tresde w
the vard, turned upside down upon the ground, when
the bricks drop easily from the
mald and come'to rest Bat an the

. ground, noet o pdge, a5 we saw
it done in Chekiang. Afrer dry-
ing in the uir unrd soficdemly
firmn, they are pied 1n rows for
further drying. The kilns are in
construction  the as those
previgusly described. The bricks
are piled up in the kiln rather
lnasely 1o allow of aig, passige be-
tween them. and the hurning Lists
from 7 to 12 davs. After that the
firing and druft holes are ¢losed
up and left fur o duy. Then water
is pourgd inwo the draft hole on
top. altogether s6u buckets. The
kiln holds 12.000 bricks. The fuel
consists of green boughs indis-
criminately gathered fram various
kinds of wees. The burned bricks
have a gray color which is doe o
the quenching with water.
For the mising of cluy a «lg-
cular piL is dog about 1 feet in
chameter. The mixing is done by
men who rample i with bare
feet, and the wrought jron flae-
pronged fork or stirring weol, teo
specimens of which are shown n
Fig. 3y1, is also_unsed. The iron
15 ol is 634 inches wide
ettom, and 2 fect 10 inches
ending in a socket wh
receives the wooden handle. T
same picture shows a  woodks
spade with a long handle for s
ing oft batches from the heap
clay in the buckground, against
which the wals lean. A wonden

same

Jeveller, shown in the middle, is wsedd for smoothing
the ground upon which the bricks are deposited for
drying. Finally, on the extreme right, is shown a
large rectangular wooden bat fur hitting “the bricks
when standing in o row and partially dry Lor bumn-
i, o get their surface even and fat. Figs. 30 and
21 were taken near Kuling.

High up in the Ten Tai Mountains, in the hinter-
fand of Ningpo, Chekiang province, we gor some
more pictures and infgrmation on brick making. In
the circular kiln shown in Fig, 392, there are four
dralt holes in the wall of the structure near the

Fig. 393, Brickstaer’s Toots aso@Tiere, Brex Moo, Lieose Tanter, Bucks avo
: R O & WA WITTE AT
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of the kiln, The large fir-
ing hole seen in the picture.
is walled up and only a
sn{ﬁ'l‘f—agq_ning lefe in it to
keep the fre-going with
pine trée boughs. The-kilp
Lis.vaulied with bricks, and.-rr"“‘
on: s cusside the brick-.
work is strengthened with
carth heaped against it
The-prgjecting upper part
of the kiln is encircled
with bumboe hoops, lest
the heat burst the vpult.
The same place where
the foregoing picture was
taken furnished Figs. 393
and 394. The former-shows
the whole cutfit 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. CHixese Brckyaker a1 Work. slab in the bﬂckground,
. ready for another brick.
bowon. 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

Fiz, 305 Axmewr Cuvese Decokario Brok.
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- the empry skab, The clay on the ground to the right
"Iy Ut ap Vato gonvenient batches for throwing into
the mold. After fous bricks “have been made the
worker takes the pile and c‘lrrws them o the raws
shown in Fig o4
Back of und close w0 the bcm.h in I]}‘ 303 there
are some bricks piled vp o form 2 sand. They show
WEpUVEs iuno _their whole length, 1o make whuh the
“brick ineld, is modi hed h\' pulling cross pieces 1o 1t
which hold a \t’f—)th[l rod just the size of the groove,
The ﬂlm\\ Chinese b walls are somenimes Tcin-
Forced with wooden rods hmng_mm these grooved
bricks. Now and then, as the fanéy-zgkes the wall
builder, a wooden rod is placed horizontitly_along
the whele length of a wall, oo wop of a finished hyer
of bricks, and the rod then covered up by laying these
grooved bricks over it
The brickmaker in Fig. 394 is just reaching for
wood ashes to strew Over a ﬁmshcd brick in the mold,
. His uncunny lock is prompted by fear for his soul,
or at Jeast that part of 3t which according o peasant
superstition is easily detached and captured by a
cameraman to become part of the picture he takes.
T was ever careful respect the beliefs of the Chinese
even iF 1 could not share them and avoided wking
pictures of individuals who were afraid o be photo-
graphed. In this casc however the worker had
rempted fate by deliberately stepping between camera
and object and spoiling pictures. The momentary
resentment made me poing the camera at Lhe pieture
despoiler und let it do s soub-damuging wark.
The dimensiens of Chinese bricks vary with the
vartous provinces. A Japanese scholar has evalved 3
svsternr by which he claims o be able 1o tell 1o which

e, 34fi. ANGIENT

et

historical period a brick belongs by its dimensions.
Thus the bricks of the Haw Dyndsty he clumis wer
of a dilferemt size from those of the Sung Dyoasty
1 Eear, however, that in such a syitem the exééptions
“would by far outnumber the rales. T adjoin @ list
giving the dimensions of a numbgr of Chinese bricks
with some foreign ones for compgrison.

‘xhln[l:nu .hIn]\r_

'rruk

Too o

LN * . . IR LT B S meliey
Fouttygsn wckebae hru_'k .. g bvog e 4 inches
Chekng brick ... e by o5 by by anches
Chetowng beck . 0 L0 10 by o5 by o mches
Kiunyg |:rict oo et by g b Aty dnches
Kinnea brick of Han
sy 13 o6 Imoa o inhes
“nbwed brick cooooogYby 5 by P ches
;\n]m'ci Lrick of Sung ’
= hvnnsiy e 18 by o7 by 3l inches
Englisti snindared brck .
EEEETUY o v by 5 by 3 inches
American | seodarit- beick 6% by a4 by 2 inches
C Geoman sandard brick 70w by -4l by 23 Gnghes approx.
fag byt by Bl g
- Geeman medieval ok o 1t by s by 3t inches apywos.
{2h.5 by 13.5 he <y

ST
= Chinese Twwted bed, T .
If there were any Axad dimensions for bricks in the-various
thvnasties it appears that in one or the other provinge tthe “hiss

wrical comscience went to slecp, amd that some brick makers are” -

ane or v dyoasties belid,

Regarding the relensable mold (Fig. 385) the ques
tion may be asked, why use i collapsible mold, when
wet bricks can be mude and released just as readily
fram a Brmlv *E-rr:d frame, b)r turning Ihc mo]d up-
side down, T

In my wanderings (hrough varigus parts of Chnm
I saw now and then fragments of bricks, in the walls
af poorer houses or inenclasing walls aroung yards:
and vegetable gardens which had one or more of the

lutex,
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§ . re B ! T .
s stde faces: decorated with raised lines, formed un- ,vea}éd nothing more than an entire ignorance of ‘the
doubtedly in 4 mold. These walls wete usually con-  matives as to theic erigin. They arc not siow made or
_--strueted from old bricks which ;-r’g dug up in and * used, and I never sow them used in old temples or:,
aronnd the older ciies iéhcr-c;ef one choosesfo dig. pugodws. hut only in humble dwellings and garden
Inquiries concerning _thcs;.,decgr:lwd fragments re- walls. It scems that these fragments bear witness o a

1

o

SIS

e - - T l--- —v<1 ' ] —\r‘q
O <<= (i

Fies. 307-900. EFFecT oF Axcigst Decomsatrs Barcss i Pavrl Fokmatiox, The decorations lend themselves exceedingly well for re-
peti-devigne with which we are familiar m foor tiles. The shape of the hricks with their narros sides deenrited, point however rather
- to their vse i walls, T -
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~

Frrs. ant-g03. Diraecss ox Axcigwt  Decokaren =l AN THEIR APPLicaTIoN 1%
Paxzes Figs. 401 and guz show again the fprmetion of pancls and Fig. 403 guoves the desipns
af single bricks foumsl in ie—debris ol ancient places in Anhwel, Chekiang and Kiqngx".
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forgotten jart of
Chinese, Fig. 395 shows 2
typical” eumplc of such 33

](Iﬂ'—‘ the .

fragmént, found near-
Changshu, Kiangsi. If we

try (o jpicture to ourselves

v

H ! . Fit
how these bricksavere made,

S LT o'ncc find anexplang- - ~
. uon L'?:r the fact that some
of thc present-ay  brick-
makers in China, Lse
, icn“bf&: molds for forming

Fo-
Ordumr\ iplain bricks. When

bricks a releasable or “draw”
mold must needs have heen
used {yith one or more of its
s1dc—p:u,ces carved in intaglio
with ;the design to be im-
prmta:d upon the brick. To
release the raised design the mald had to be opened

. and “drawn™ away from the brick. It is highiv char-
"acteristic of the Chinese, that long after the discon-
tinvance .of makidg such -decorated bricks, they
should still use the same-releasable mold—now with
undecorated sides—, although a rigid mold would
aiiswer the pirrpose qust as well and girnpli{y the
work.

In Anhwet provinee 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
bncl\mﬂ\cr using 1t had transformed it into a rigid
mold by pailing the wvarious pares toueLher Qum-
“tioned- abpur i, he sxid that he found th.u it was not
pecessary. to opEn aad close the mald, mnnma.ﬂ]\'
accordingly he had nailed his modd shur. "as he
perhaps the Ars Chinese brickmuaker in centuries

Fio. quq.

a

AxetesT Lhrornaviye Boow
the dubris af caws, aod dug up and wsed in
Fig. 355.

Fio. g5
found in

i

A now obwlee type of oemnoental beck,
cheap walb balding, as naned winder

Axciext Decomatee Baek, This picture shods e tepe of burne hriek o longer
made 1n Chirﬁn‘ often found in cite debris and vsel in building eomnmon brick walis,

whe had the courage to break all tradition and
modify this time-honered contrivance?

In China the art of biickmaking and the wiliz- i

ation of bricks seems to go back as far us the Hsia

Dynasty. A Chinese account treating of that period

(22nd to 18th century p.c.) says that brick enclosures
were built over the coffins. By the time of the Han
Dynasty {206 B.C. (0 220 4.0.) we fnd the art fully
developed, as.peculiarly. decorated bricks sull 1o be

“found in debris around old cidies testify (conf. Fig.
395). .o longer satished with the pleasing effects’

;: . . - i
which waranens in bond afforded, the Chinese, at:
that time, apparently enlivencd whale flat wall sur-;

faces with decorared bricks, of

hich art we And now

only fragments of bricks which may have been used ;
in such manner. Figs. 305, 396, 404 and 403 give &
few examples of decorated bricks gathered in various -

purts of Central China, and *

the skewches, Figs. 397 10 303
show the effect which walls
with decorated bricks might
have produced. All e de-
signs have been copied from
old bricks, found in various
places in Chekiang, Anhwel,

Kiangsi and Hunan  prov-
INCESs,
Wherever 1+ found such

decorated bncks Lhcv seemetd
samctines, an indication that the found-

ing of that purticular place
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went back 1o the Han dvnasty. Often 1 have tested
it by confrondng the local literatd wich the stacement
goes back 1o the Han dynasty”™ which
wus Inmvariably correct swhenever, 1 had found deco-

1 sl vour oty

rated bricks in the debris. Likewisecin the abseonce of
these the founding of the plage was invariably of o
later dare.

ROOFING TILE MAKING

The most” extensively used roof covering in China
is the semi-cirealer or hollow terra-cotty tile. Two of
these slighrly wpering guners ing adjacent have
their ubutting side edges covered with the concave
part of goocher ule, Architecturally chey ure called
the nurmal or Asiatic ule, and the Germaan in blunc
peturssgueness call them 'm?’mk aned wuon,”

We had rhe opportunity w observe the muking
of the Chinesc r:r(}hng tiles at il-.lu_ different putreries
in different puris of Chekiung province. Of vutstiid-
ing nterest wos that the rooling dleemaker used
surt ool pnt'cr'ﬂ wheel, wivle the poller in these
regions from ®:he smallest fot o the largest jar buile
up shis with smp\, clay. =T }ns stanelage
method seems strange in Ching, \\klhr_l’{_ in wther
the country the fctile are hastheen broughe
quite early 10 the highest perfection,

wiaTe of

parts of

o the! proper  consistency  for
Toor ndene Rooring Tice Marke. 5\’()i'ki1‘1g.
' For cutting chunks from

The procedure, of roofing
tile making wats essentially the
same i all the five places in-
vestigiated. The  raw, material,
fiver mud, et from the banks
of a river, or clay, cut from the
hillsideor dug from the hiclds,
15 taken 1o the potery and de-
posited upen the ground in the
open. e sprinkled
~warer; and thoroughly worked
by the- workmen who
tramyp it with their bare feer,
bt 15 not worked so wet that
i would spread unduly or run.
The worked Cl;i_\f’ or river mud
is:then lefl in a big beap oo
T.h& g]'l]LUlf_]. Thc P[)ttcr {E}r l'liS
dafly needs cuts big chunks
fr(Jhl the hLll‘u outdoors and
carfies them iwro his hut,
whjcn_ he thoroughly kneads
rhém until-he gets them into

%

OYeEr

the'big heap of ruaeclay.the potter uses a bow, similar
1o the brickmaker’s bow described in Fig, 384, It is
steung with @ wire extending from the lower end of
ane of its long arms to the other, as shown in Fig.
4v7, where the bow can'be seen leaning agmimst the
pile of bricks. The bow is held by its top bar uod one
arm of the frame is pushed verticully down into the
clay. The bow is then swung arovnd with the arm
it the clay as an axis, at an angle usually not exceed-
ing 9o degrees, and then the arm siicking i the clay
15 pulled out. Following the motiom of the wire of
the baw we ean readily undérstand how a triangular
picce has been cut from the heap. To cut chay with a
wire or string seemis to be ong of those universal
iventions which sooner or later 1s bound te uceur
to some warker in elay, 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, ini-
possable w0 anwn with 1 spade or olh{:r meruant
w which the clay wetld wilhere,

The Yilé maker forms from the chunks he has
lyrenpht ince his hae o big rectangulir baeh of clay,
iwhiut 3 fect lrmg, In (h)ing this he is tuui(lcd ('Jn]}(
by his eves. Belore the barch receives s rectungular
shape 1 is worked inwn the consistency desired by
having. pieces repeatedly cut from it and then thrown

wigh -
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foreibly upon 1. Such i batch an the Hopr of the tile
nker’s but s shown e Fias, g0,

On wp of the baeh cun be seen o unigue instru-
meat, 3 shice-cuter with which a slice of clay, abour
i of,an inch thick. is cut frem the top surface of the
butch, This slice is faidarwund a oylindrical mold to
form a clay ovlinder, which L\hnﬂ::r 15 finally broken
up it Four even prts .11]d furl‘llth‘i four of the
Chinese roufing tiles. The shice-cutcer
made affuir. There are three diferent ones shown,
rone in Fig. gob one in Fig, gy, and anuther one,
\\'ith(}ﬁi fumndle. in Fig, 132, At L‘Jthc:(_plalccs We RN
more carefully eonstrucied ones which cut sfices with
great precision. but in all cases the principle was the
samie. The iostrumoens may be compared o a wooden
rake with only two ooter teeth, The eross bar is about
15 inches fong, with o handle winebed to i Near
cach end of 1he cross bar are the square teeth murtised
inte square holes aad o
them. Sliding (his cuiter along the top surfuce of the
batch ‘of clay, keeping the cross bur in dose contac
with the clay, the wire will cut a clay slice from the
batch of & rthickness corresponding w the distance of
the wire from the cross bar. which s abour ‘8 of an
inch.

5 u cruclely

wire 15 strelched between

The tubvlike roofing ile maker’s mold, shown
Figs, qu3. a08tund gog. is made up of wooden staves
Like a Bexible wincow shutter ar roll top L_Jl' a desk
which are hinged upon three separate steips of stour
fabeic which through slender cross mortises
penetrating the staves, The end staves are longer than
handles for the mold. The
meold, consisting thus of strips hinged together, forms
i mun\'-iuintcd fesibic C\'lindcr ;lljd when stood Lp
on end a hoopless tb is formed. "The mold is stilfened
by :]:ppmg a tightlv ftimg moist cloth cover over
it, to hold the wbo]c thing together. Four vertical
bambao sirips Eqmdmum from cach other, and puar-
alicd to the joints of the staves, ure Fastened with
wooden pegs, ur with wire, on the outside of the
stives. In Fig. :rau without clofh
caver is skown. ond of these bumboo smps is clearly
n r:n'ﬁ{_ncc The obiect of these sirips is to indent Lhe
inside of the clay eyhinder to be furmed upon the
mold. soas w form guide-lines along which the cluy
TSCTinder when gy
L:r:fmj_, iiles,

[RREE]

the uthers and aerve as

where the maold

vill easily bredk up o four

When the Illt']’f]ul\“f proceeds w make clay cylin-
ders, he plices the mold wpon the top of his wheel.
Fig. qo8, tken near Cha Tsoen, Chekinng provinee,
The

inches,

shows o tvpical tilesmaker's torning  wheel,

height fram the ground o the disk is 2514

the diumeter of the disk is 13 inches. The {op of the
disk is Hat without any proj'chion The center post,
nmﬁmc‘d into the grmmd has an iron pintinserted in
its wp upon which revolves the wooden disk or
whee!, lu steady the wheel it s :.uppmu:d by I'wo
braces which connect it with.a perfor: wed crogspicge
lower down the post, ahout 3 inches from the grouad.
Wheel and crosspiece united by this rigid bracing®
revobve rugclhcr when the wheel 15 ser o motion.
The bracing of the wheel in Fig, 407 is ingeniously
spite into four armms, out of a single bamboo ibe.
When using the wheel the worker strews. sume
waoirt ashes up[m the Loapr ‘md ]11.1u:\ the mold with
the clowi around it in the center. He turns the wheel
te assure lumself that the mold rests 1n the center
and adiusis 10 i necessary. Then he cuts a slice from
the bateh of ey, takes it up with botly hands and lays
it arouned the mold. Next he gers his shaping ool
(Fig. y1z.0n the left), and turmng the wheel Slflwi),

smooths the sirfuce so as w obliterwe the joint

Maown ko Makive Rroosdiso Toos, asn
Makrr's Povrer’s Wikt

[RIPTS

A Triu- o
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s Jsich a drying, vafd is given in Fig.

. cloth 131phl]cd out, th(: cylinder 4

CHINA AT WORK .

f ';:f’orrri;c?:l; when ;hc clay is luid around the mold. The

fwhccl does not kac more. %rn or [our revolu-

n?‘é to f';ccpmphqh ‘this. Ong moee revolution of the

wheel .gl}clfthd‘ Cuttmg g'mgi:, Fig. qiz in the center,

uneben pop rim and then the

moldwith the wet d.}.) C}!hj ds:/l ticking fo it.i§ Lifted

q Fff the wheel and earrig /19; the yard, A phcturc of
o and 431, -

I\:{‘\t.-

1ht e p'rbrc\tmg’

staves tow*nrds

[

rLleuimg process, & bamboo hoop i put over it just
and lefr there
until it is needed for. Ehe next cylinder. A cylinder
with this b'l]'ﬂbO(} ring can be seen on rhc left of Fig.
410, L]

Afger- A .day the cylinders 1re hard euou;.'h w be
piled.on top of each other (as scen on the left of Fig.
4i0), where they await the time when cnough ma-

I}IC\-‘IUUS o “’lth(l!’d\’\flr‘l” thC ma d

;he’me‘am i in el}mu':l} colls pscd(’by turnin,’ Aegidl hm been made to Alta kiln, Before being put
f e ccnter?"' £/ iy ihe 'kiln the cylinders are broken up into four tiles.

“thé m’b[d w.“htrrk?u 0y r]!n: mold is c‘qi d up, nwde{ "icl,ﬂworl\.m.m takes the cylinder between his hunds,

the. cyhndcr '1ri‘d ?asllvf\wlhdr'lwn

to d'r\ m\,thé ~.Lu¥ \In withdrawing thc dlpe

ch-—Fm ]H fl‘f
HnEﬂmd ;t;q ft 4

jéuchl palm over one of the impressed lines and pushes
/thc; qi'hndcr inward with the pesult that it coilapses,

wtr ’I h);fc‘llmw inte four concave “segments, exactly along

thé Wworke reaches déwin into the cybbder] JL&;{_.hL:ld 4 Theguide lines. Four broken segmients, finished roof-
of the clothf at the bottom rim .J,md pulls 1t] duit crf x]v'n q{nﬂ ,tl]tq, productd by brmkmg up one cylinder, are

v a
To prevent the cvlmder from (.l\mg In fiqn‘n}h

! .. IIII\ |||

Fre. qo8. Moro ror Making Rooervg TILES,

t.hujnlvn i the foreground of Fig. 411

At some places the cmerprlsmg

| | i tile makers have their chop. or trade-

' ) mark embrojdered four times on the
cloth sleeve used in muking the tiles.
- The result is thae the raised lines of
the embroidery leave their imprint
an the tiles. :

Three of the tools of the tle
maker are shown separately in Fig.
412. The shaping tool on the left,
usually. made of wood, is here of cast
iron with a’sockét 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 inta -
which is wedged an iron pin. The
“third object 1s a simple slice cutter
without a handle. The pictures, Figs.
411 and 412 were taken at Teh An,
Kiangsi province. :

LIME BURNING

The use of lime in modern Chi-
-nese building construction except in
areas where European influence had-
made 9fself felt is rather restricted. It
is used in small quantities in brick
walls and these are buile only by
richér folk. Closer inspection of
pagodas and old city walls revedls
that in olden tmcs pure lime was
generally-employed for mortar. It is
evident then that enly economy re-
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" suicts the wider use of lime at the .present
time. - :

The Chinese lm,tlmd of burning lime is
cumbersome and yet the resultant product 1s al
that 1s ta be expected from che best of lime. A
kil isused, but it is not a permanent structure.
It is bmlt up for the occasionz and after burning,
d\.molzshcd to recover the lime, Fig. 413 shows
the general aspect of such a kiln. Prellmm\lry
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 buruim; and ure apparently incom-
pletely consumied coul dust. The conces whl(,h
hive a diameter of ubout g inches undza hetght

;7of 415 juches are roughly formed- by hand £

- the mixtyre afier it has ihorc]ughly been trodden -

~ gut with the feet. In some parts they are shghtl _
“bdked upon a platform under which a sraw
fire is kept burning. This. platform has the ..

" stature of the hearth ofa bakeoven, asa lh.l;thtd
“hut is raised over it which copﬁnes the Heat. -
In Changshu, Kiangs; #here the pictures werd: )
taken, this prchmm.}ry baking is dispensged with,
and the cones are’ merely allowed to d‘r}{- in the' '

formed upon the ground and ihe included spuce
filied with a laytr of coal dust-which is succeeded by .
" a layer of lime-stone. Over the first circle of the’ conea»
another is formed, and the enclosing space sm:nhrh’
£lled with a layer off 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 bambeoo. Io this manner/the kilp is buily up until .
it reaches a height of about 8 feet! The shape of Elje
kil is an inverted truncated. cone. .'The fire ‘hole,

I
which can not be seen in the pictute, is 2 small tredeh .

in the fevel ground leading from the outer base of the
kiln ipward io the center. A wooc]fﬁre is huil.in ;hls
trench so as'to start the burning‘before the Lvin “has
been built w its full height. Aglthc: burping: p(rqcccds

l,('i,.a - . it

5 (;l?l.,l;&[’h'llil.l:. Maorn,
H L.

Sl‘.ﬁﬁc Fo‘é\c:h:h hc.ll this l\md of

- the._calcined hrﬁe«
L;‘],:h%:ls toHe dlS
arcle after c:rclc

is broken up with hoes,sand the

ryhbish Lhmwn downy upon the <rr0unch The pieces.
dF burned hme are gathcrtﬁfand put asu:l;: on one pile, /

the cones which ‘are now burned fairly hard are
dumped nearby, and the :lsh{:si agn:: ‘ysed for- ﬁormmb
new/ Ccones, Flg__ 474 shows the /dismaniiing of this
type’of Lempurdry lime kiln. The picture was taken
at the sume phu;. as Fll 423,00 Chuingshu, Kiangsi
p;mmce Theré ‘are enfirpious refusc heaps outside
the city, partly the result 6f lime burning, and partly
_debris from the, manufacrure, clf sulphate of iron,
which has ﬂlsci chn carried oo in"Changshu tor a

the building up of the fucl layér and limestone is con-+  long time. The dumped cones of the lime kilns targely

tinued, until on the Afth dgry of burning, the kll;_l is

finished. After this it is Lept burning f(Jr two more

days, when the process if considered complctf:(l The
fire is then quenched Avith many buckers of water

poured on top of the J{]ln If a heavy wind is bldwing

upon the kiln while/n action, the more or less jrorous
structure is protcc}éd fram its blast by abamboo mat
tied to the kiln gide as shown in the picture.

After the LL]H has cooled sufhiciently,the workmen
begin to demohﬁh it from the twp down w recover

“crumble in the course of time. But. some of thcm
which were more exposed fo the'heat of the kiln than
others, becofne as h.er( as clinkers, and are collécied
by the thrifty Chinese 1o be ueilized in building en-
closure walls, and wulls for houses. Fig. 415 shows
" house in process,of erccrion and the mode of using
« these cones. This house stood abour a stone's throw
from the kiln ﬂcplctcd
The process of burmng lime in the circular kiln
is Lmduuhledlv old. That coal, apparently some t‘.’lSll}‘

?mtléd ‘Thewires are removed and!
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poswdered wort of gane ceal, 15 used must not deter

us from beld

LEEITN ;\c:nr[{ing 1 cllations 'b)-' M.

G, Pauthier, the learned cdivor of a TFrench edition

Pl

1865}, stonc ceal wus in

of .« Murc (Ians

use 1 China before the
Chrisidun era, and Marco

Polo " himself speaks of -

the extensive vse atl over
Carthav ol o kind of bluck
slones du:__: [rum 1he
mountains  anid  burned
like frewond. The Chi-
nese sobved 1 other own
peculiar was rhe ;w.rub'icz‘n_
:}—li'\
fuelas 1 had many
poriuniics noonok
‘Chekiang and Kiangs,
The powdered o

ol b nest o

maxeed with chiv aned witn

the additic

mood waier the

whole gmass v formeed
i pastes I this o
condition It 1s put upun
a  wond-ire where 01

reschly feniies It buras

very slonvly with o red
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plow and gives ofT a pewerful heat, In some places,
notably in Kweichow, Szechwm and Peking, a sim-
‘Har mixture 15 placed into molds whenee i dssues s

Frew g Teseanany Leane Bass.




Wantsai, Kiangsl, we saw lime kilns
yery similar in construction to those
home. Against the slope of a hill,
e x-roady the kiln is built of
stene, upen on top and with a hring-
hole below. The fuel used 1s stone
. &0l which is abundantly found in
cthe  neighborbood. There s ‘con-
sequently ne dismanding of rhe kiln
as observed clsewbere in Kiangsic-
Lime is used in grear quantities in
the paper making mdustry, which is
carriedd an’ extensively farther dp on
the wouded mowentains which form
the border between Kiangsi and
Hunan. _
Chingse literature furnishes daca
which indicate that lime was frst
burned from shells. In describing a
remple of the Hsia dynasty (2205 to
_ — o 766 Bz.), the K'ao Jung Chi, a
briquettes in the shape of truncated cones. These  historical treatise, relates that lime made of shells was
after being dried in the %un are ready to be used for  used in ornamenting the building. The details of this
fuel, i : .proccss of producing lime are not given, but afrer
The tvpe of témporary lime kiln is however not the 4000 years a primitive way of burning lime from
rule in Cl;linil. On our way fron}r; Yuanchow to  shells is still carried on, on the sea.coust f China, a

Fre. 314, Dhsstastiong » Tesworaay Liae Kox

3

_1035 : .1 ) .. o o | \

sk Walr Pariiy Brwt ne [scarons BRIGUETTRs BRas LiMFstoxe Thors1s,

A — w




SHELTER

477

process which S W. Willums deseribes:
burned imo l:mc in o space enclosed by a0 low wall,
en o twelve feet across, in the middle of which a
hole communicases underneath the wall through a

turiped by the feet. The wood is laid loosely over the
botjom of the area, and the fire kindled at the wrifice
in the center and Yanmed inte a blaze us the shelis
are rapidly thrown in untl the wall is Rlled up; in
werhetmmesde sholls are caleted, Toward evening

Eic:.

scores of villagers collect around the burning pile,
bringing their kettles of rice;‘or vegetables to cook in
the fire thus furnished them. The lime is uken ow
the next morning afid sifted for the mason.” The use
of a2 fan wrned by the feer instead of the highly
efficient box-bellows makes it seerh probable that the
_complere process hus been practiced thus without
madification since the duwn of Chinese I'IISI(H')’, until
the present time,
1n Pergumos, Asia Minor, lime was burned from
the shells of snails about 200 p.c. Such at least are the
indications from fnds of old mortars which have

“Shells arc

passige o the pit, where the Are is urged by a fan -

been analyzed and show an vousually high amount
of phosphoric acid, The morar contained besides
wind and “pebbles, snail-shells "Which had been in-
completely calcined.

k-
VARIOUS USES OF LIME
Cement House Walts—S. W, Williams describes
Chinese cement {a/ chuen or sifted carth) as a com-
pound of decomposed pranite or gravel and Jime

416, Waopey Frasewors or & Teaet£ 18 Govrse o0 Covirkunrion.
A
% +

mixed with. water, und sometimes a littke oil, of which
durable walls are made by pounding it into a solid
mass beiween planks secured ac the sides and clevated
as the wall rises, or by beating it into large blacks.
When stuccoed and prorected from the rain, he says,
this material gmdually hardens into stone. T hawe
never seem this, personally.

For Pregerving Egps—Eggs are preserved by lime
if it may be colled a preserving process. Fresh ducks’
egys are enveloped with a paste of straw ashesy salt
and slacked lime und then covered with rice husks.
After remaining for thirty days in a sealed earthen-

——
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ware jas they are réady for consumption. The white
has hardened.become dack green sn color and the
volk has toried into 2 durk brown jelly-hike mass.

b is these preseeved bue discoloredthough not putre- |

fied eggs which have storted the popular ‘miscon-
ception abroad that the Chinesg cat rotien eggs.

For Makiny Sulphate of fron—In the manufacture”

" of sulphate f iron the concentrating pans of cast iron
are smeared with lime to protect them from the
corro\iit action of the concentraed liquor.

r Dyeing—The dyers use lime to stop ou
“cnuicd patterns on the clolh “which should not he
colored by the dve.

For Pupe: Making.~1n paper making the b 1rn[mu
fibres are converted i pulp with lime,
For Tanning Hides—Skins are wwed with hme
to form the poor Chinese leather, The action of the
lime is net sufficient ta convert them into real durable

- leather. " !
For Putty—Punty for caulking is usually m.lde of
a mixture of woud-oil and lime. .

. For Warer-Proofing Ropes and Fish Nets—Very
* often fishing nets and ropes used for the sails on boats

e

§ .
Fu. 417, WoopEx Fhasework oF 4 Cexese Texpie 1v-Counse OF CoORSTRUCTION,

are made waterproat Wllh & misture of pig’s blood
and lune, _

For Embulining.— A Tayer of lime is usually placed
in the coffin béfore depositing the body. Ar best this
is only a temporary preventative of wo rapid decay.”
I could not find. dut how old this castom is, | suspect
that the socalled Hun-jades discolored from long
interment fave undergone o chemical surface change
from the lime in coffins. Otherwise it would scem
strange that such a bard and densely fbred stone
as Jadeite and \Itphrm. should be cmmdo:mbly
affected by merely hcmj,‘buned in sel, e it moist
or dry. .

BULLDING CONSTRUCTION

Ordinarily Chinese building consiruction is very”
primitive, The most substantial bulldmgs. which have
endured for many centugics are the pagodas, Here we
have solid masonry construcgon for the greater par.
According to locality, where the macerial could be

eusily procured, many_of them are "built of hewn
stonc. The reason for the endurance of the pagodas
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« .
lies in the massiveness of their construction, and the
frecdom of their walls from perishable material,
"Waood has nsually been used only for baleonies, staic-
cases, and floors, and many a pagoda is standing
wheré ol these accessories huve become a prey fo
time, until only-a structure remains like a huge thick-

walled cylinder perforated by windaws or doors

swhich formerly led to wooden staircases, from story

] T
to stofy all the way vp. In some pagodas the staic-
cases are contained within the wall, thes steps are of

| | | S—
(W VN . | B

) — [
e TIC__ |
i —— —

Fui. 1% Cirxese Bex Bown, Manr
wrrnn Bateks o Two LnerekfST Sirs,

¢ Sone or brick with a slanting arch averhead. Very
often the various RAcoss are supported by circular
vaults formed by stepping inward each course of
‘Brick or stone, until the circular opening has become
"_so small that it can be closed Ey a roufid slab. about

two to three feet in diameter.
© With all this knowledge -of substantial construe-

tion. toe substantial in many eases, it 1s surprising -

tha: more care has not been expended upon other

. L
=L

. Fi. 415. CHiwese Box Bowp, Dmices
ALL 0F Ot SWE alE Usep. The skewh
shows a section of a wall with an - .
abutting lintel.

buildings such as 1emples and dwellings, to make
them more enduring. Wooden construction is uni-

versal. A Anished house with brick walls is nsually -
very substantial looking, it will, however, not endure

any longer than the wooden beams will hold out,
upon which the whole structure is supported. The
brick walls usually only enclose and il out but they
- do net support any structural parts.

In reviewing the process of butkhing we have to

start wilh the site. For safety’s sake people cluster

Fiz, gaa. Crxess Cross bwp,

together in cities, towns or villages, and ?v_ houses -
are usually built vpon ground where ar ofie time or
other stood some habitation, destroyed by fAre, Hood

" or decay. Chinese houses never have any cellar, and

removing debris, levelling the pround, and placing
the pedestals in their proper location, is all that 1s
nécessary. The arrangement of the houses is very uni-
form, and the pedestals serve af a guide for the
"eojumins which define the dimensions of the difer
ent rooms. The owner is wsually an charge of the

Fii. 421, Covess Dodo ror Fovspa-
Tiow Walls a1 Tises EXposro 4o vHe

ONRUSH 0F WaTes I INUNDaTIONS

enterprise. He buys all the material, such as wooden

beams, bricks, roofing tiles, lime, and hires the work-

ing people. . .

Plaster and lath do not seern to be a Chinese idea.
Partitions are built of brick, of wooden or.af plastered
bamboe wattle. In the half-timbered construction 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-

L) : R
. [ -
E
L-..{ E

Fig. ¢22. Boxos For Fouxparon Wark, Vanl-
aTivE or Fip-g2e; Usto—par THE SamE Pek-
ST Pusk.
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mudfeors, which have
heavily charged with nitrates,
until they show a whitish eflorescence, an

surfuce lavers of
bhecome

indicaticn that they are ripe and will yield
the coveted calcium nitrate. A more elab-

Freo qz3. StereEb-1y Buter Arch,
nese plaster v paper and lime, or clay 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 4
taste for papering their rooms with foreign news-

papers. Ceilings are of boards, if the renr shaped.

garret space above the flat ceiling is utilized, .wther-
wise woven rush matiing is laid across the rafers,
and pasted over with paper or the space s left open,
affording a view of Lhe inside of the roof.

The Aoues 1n the poorer Chinese houses are mos.lly‘
of soil pounded Unnl a hard smooth surface results.
Such floors after a number of vears becorme an asser
in the Chinese household which can. be worned 10
good acconnt. The producers of salipeire buy up the

orate flooring is made of Chinese cement,
a mixture of lime, clay and sand, beaten
hard and made waterproof as far as 1
could learn with the shppery substance
leached from a certain plant or bark. The
finishing touches of such a foor age to
mark the ‘al..lvr‘facc with lines crossing each
other at right "angles, which gives the
appeardnee of a Aoor covered with square
ules. The background of Fig. g32 shows
such a cement foor. Square brick tiles, or
Hugsmn’s,_ which the cement Aaor imitates,
are actually used for paving at times. This
is a more costly process and can -he seen
in Tolder buildings or tpmples where
throughtut much more care has bheen ex-
pended. In the same way ordihary bricks
serve also for paving occasionally, other-
wise, where the locality yieldsthe material,
slabs of limestone are used, :
Beard' foors 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 foor a wooden beam
" passes’ over the houard-ends’ to” keep “the
boards from shifting. This is a slovenly
way of fastening boards, but a fair sub-
stitute, n view of the disinclination o
nail boards downto the joists.
As described under ‘Fig. 413, rough hard-rolled
briquettes of partly consurhed coal dust mixed with

P 424, A Croxese WHEL Screex or Orex Brice Work. The

Chinese are to this day mrasters in forming pleasing panels in

brick walls of open wark, 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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A Criwvese WaLL Screen or

Oy Tice Work, A sguare or reclangular -

apening in the wall is Alled by roofing tles

arranged  symimctrically to form o design
with reeular opin spaces,

T, 425,

C
g -

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 noticed,
- that while the cones set in horizontal layers in the

©

C Fuee 9248, A Craxrsr Wand Svkees. o OFEN TiLe
Wokk, More chaborately designed this "Screen Ally
Calsg a n;mn;,uhr epening 0 1 wall with rool-
ing oles swoemmcally alrmgtd

kiln, Fig. 413, 'are a]l.-rﬁfétﬂ* +o_the left, here, in i‘hi‘r
house wall, Fig. @_thev il altefiately to right and

" left, with much wider intérvening mortir jeinrs.

Fig. i3, primanly serving as an illustration™far
Ry

the use of burned cones, the by-product of
lime-burning, shows alsa to good advantage
» varigus brinciples peculiar to Chinese build-
ing consrruction. The building is usually
started hy placing.on the ground in their
proper place the iound;mon bases for the
upright beams which are 1o hold the reof.
‘By consulting Fig. 274 and especially 249, it
will be seen that 4 square stone is embedded, .
"in the ground-and on this is placed a glob-
ular stone from which rises immediately !
the wooden beam. The bca{n‘n‘; are connected, |
by crosspieées which are always horizontal
and in this way are forméd the rrusses so
peculiarly Chinese. The roof is laid and
completed before the builder proceeds 1o
any other details. These structures with the
heavy 1ile roofs look txcr:n:dingfy precarious.
The walls are then built ail around the

e @ -

structure, meant to encluse but not tu'su}_)#]ort This
is the usual custom, but rpofs resting on walls can
also be seen in this Iand of Lontr’ldlctlon especially
where timber is pot to be had, and there are many
shch places. Another methed of wall eonstruction is
to (il out the spaces between the beams with inter-

Luced bamboo strips and plaster the latter both inside -

and. out leaving.the beums, however, exposed. This
gives the pleasing eflet of hulf-timbered constr uction
which we pointed:out hithe left of Fig. 1

In many parts of China the towns .11'1d cities are
still surrourided by walls and the gutes are closed at
nightfal] as in medieval times. The walls. are usually
buile of bricks. The plan of construction is to build
two face walls or enclosing shells, leaving an open
interior spuce Blled with earth exgavated in digging
the adjacent mout. There are no connection- -ribs be-
tween the face walis, but they aré usually built slane-
ing so that the hase of the complete strucrure is wider
than the topy "The top is flat, usually not less than
six feet wide, The duter enclosing wall is carried
higher 10 fortu a parapes, plain on top or embatted,

and pl&l’i:td with embrasures. To tmbatﬂc in the

shape of 4 flower, two steps up, two steps down seems
an :mpcml prerogative. 1 saw it on the city wall of
Yenchéw, in Chekidng provmcc where Marco Polo
\‘“Tq.gd on his way home, and #as told” that only in
Nanking aqd Peking, both imperial cities, this design
is used on the alls, An old scholar, after many ye.us‘
service ut the -courg ¢ "ethucating” the young princes,

“went to spend his deelining ySms.ar his home town .

Yenchow, and in memory of the 1n1p“r131¥~w.1ll which

n

e ]
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Fie. 428."Brier Mason’s Seracine ‘TooL.

he had seen daly for sach’a lang time, he adorned
the crest of the wills in his native ity with the flower-
like design. Through some malighant knave news of
this presumpituous action rer:nc'hed 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 chase the Jatter course and saved the
own from humilisson. Hencetorth Yenchow was
allowed to retain the distinguished embattlement 1o
tell of the old scholar's noble self-sacrifice.

It was the duty of the country peeple to keep the
city walls of their district-town in repalr, and the
various districts in trn had to keep, in good order
the walls of the provincial capital. This Jrranﬂ‘emcnt
is reflected in the walls themselves. One section may”
be bl.ll!t of red sandsigne, il it happens that such
stone! ‘shounds in the district of the peaple whe are in,

Fis, g2y, Brickoaygk's ﬁa.\mnzu.

charge of J.h1t section. To the rwht and left then may
follow sections of bricks, one perhaps with enor-
mously large bricks, an indication that the people whg
furnished them made ordinarily use of adobe bricks
paly, and when called upon  burn bricks made
thent of the size they were familiar with. A difhculry:
would arise in such a case from the fact that the. un-
usually large brick thus - furnishedwould ot get
baked through to the core. This difficulty I have seen
overcome hy the simple expedient of having the brick
perforated threugh its longitudinal center, perhapt by
pushing a chopstick through it beféfe it was baked.
Another [act of archeolaglc.zl uuer&%‘is that the bricks
‘ver)r aften ‘bear the impression of Tseal, giving the
»date and name of the distriet whiclf fhrmshcd them,
For the Chinese this was a safeguard to prevent the
stheft of dccumulalcd bricks previous to<laying them.
: - Any ~(,hmqse building is -

erected abuut the way
shown in Flgs 416 and - 4ty
plcmrmg the framewark of a
new temple which was being
buwle v Changshu, Kiangsi.
Waooden beanis rise up to
carry -the whole  superseruc-
-ture, and in that service are
weakened by fAumerous mor-
tises to “horizontdl
members_for the support of
-floors and the roof. The up-
rights are not even anchored
in the ground, they
merely upon stone or brick
. pedestals. The, most notable
faulr is the absence of any
wind- bra.cmg, and the utrer
dLsreg1rd..0f the principle that *
Yo T a beam i¢° ncver stronger than

. - . i .

recetve

rest

PP




Fig, 330, BuickLaver’s Tuwomwia.

- . *
its smiallest crosssection. For instance 2 favorite
decorative featore of the main ball of o building, is
the stringing acrnss the Jofty celing an enormous
beam, which iseat cach end, reduced to o ndiculously
siall 1enoi wpe mortised jnto an upright column,

Another interesting feature is thar Chinese houses
can be built withour 2 bit of irop, such as nails,
hinges, clarmps. e, entering it the construction.
The modern miluence is, however, mukinyg igself felt
muore foreign nails. Nevertheless nails do not®advance
him over furmer methoeds, and muse be cather looked
llpt‘jll_ﬂS-Ll tme saving shorteut, since the ()rigin'.ll
Chinese methad of 7 wood -brading by means of

. but ncidentally, formed by the oblique slant of the

woaden and bamboo dowels and wedges, was, al-
though a mare tedious, nevertheless a more endunng
way of uniting the various members in buitding con-
Struction, . g
The several layers of horizontal beams, one above
the other are 1o give strength, for foor supports, or
the support of the roofs. The roof trusses are also
quite unique. The weighe Is distributed, and directly
carried down in @ vertical pressire upon the support-

we an ndication of rrisngular windbracing, not
adopted consciously as a sound nMhunical principle,

’

rool.
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ing horizomal beams, and only in these trusses have

-
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Ordin;\rily d\VC
-.with, oceasionally, sleeping qUasicers under the slant-
11;15:{ “taof,.reached-by a ladder. Stairs Wwhepgver used,
are simply made;-twn s]ammg beams hold™between
them in slats the pll‘mcd— bn_zﬂds___ifgr the steps, some-
times the step boards are mortised inte-the heams.

=« The building material is mostly soft wood. In older- .
temples ope sometimes sees immense columns of

hard wood, and even nuw temples, for new con-
struction or rebuilding use hard woad, if it so ha"ppcns
that the temple property comprises stretches of wood-
lan<dl whose growth has not been disturbed for
centuries.- Whenever 1 saw on my travels clusters of
gigantic trees. 1 couid be sure thar they belonged
either to teiples, ar were shading seme old graves.
In either casc they arc not counted upon for utili-
tarian purpeses. '

The timbers for Chinese buildings are dressed by
hand on the ground. The mortises and tenons are

made with chiselancd hamineér. Whole sides of the ™

framework are assembled at one time and; with the
help of many people raised inlo perpendicular position

are pfopped to stay in place, Orther sectlons, similarly .

2, Woonex Faniven Usen iv Marinoe CrisesE Cosposition PAavEMENTS

houses have anly one story,” raised, are roped o adjoining ones and then united

by horizental cross beams 1o remain permanently 1o
place. Tt is always a great concern of the Chinese to
have the roof finished as soon as possible, whereupon
the rest of the work cun leisurely proceed. The roofs
in the two illustiations, show the madern infhience.

They are being covered with boards to make firmer

foundatioi for- the roqﬁng tiles. At right angles o !
the ridge af the roof foﬂowmg__t_h_q slant downward +
From the ridge to the eaves, are placéd parallel rows
of wooden bars, at a few, inches distance from each™
other, to form un asdequate resting place for the
curved tiles. Row after row of tiles is placed with the
convex side downward, and ti‘éﬁ coatiguous upturied
edges are covered by 'a row of tiles with the concave

side downwards, their edges resung m ifie gutter

formed by the tiles érst placed. Needless to say, each
tile in one row 'lways overlaps the next below it. To
keep thése rows Trom getting into motion, and slid-
ing down the incline of the roof, the pitch must he
rather flat, and as an addidonal safegurd the roof is
made o curve upward slightly towards the eaves,

EN ATS EATINI N OLIDIFYING 'H[\FSF -: [*1 N av ENTE o smdlier ibg ]
FiG. 433. Woobex B Usen 1x B o Dows (S ¥ o Comeosir Pavemexnts. Th aller one i 19 inches

long and [hr_ surface resiing-on the ground 12): inches long and 4l

inches wide, The larger one is 2 feer 8 inches. Photo-

E praphed in Kien Chang, Kiungsi, B : W
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reﬁullmg. in thmt praceful curving sweep so L]‘mnucr-
istim of Chinese roofs)

A unigue feature Is thar the whele structure rests
as it were on sulis. o construction thought o have
been derived from luke dwellings ur the similarly
~constructed huts found in the, \hh\.m 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
destructive pest muost come through the ground w ge

RN

<. Fic..

i

1V ecagateve
Th; lenush of this }s.m]bm] kunife, {or mlrkm" the coment Boor with intorsecting linus, 15 20
1t was photpraphed n Kicn Chang,

435. Srowe Cvorrter's Hasrarn, Cisers, axn Pawrny Fismsinry Tosmsrise,
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Condposarios PavesnyTs,
inches, wadth 274 inches
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angsl.
to the wuod, and the columns in-Chinese houses. as
thev rest upon stene or brick foundations dre there-
fure not within their rench. Sometimes trough care.
less placing of wooden partidons reaching to che
* ground contiguobs to columns, a bridge s formed
tor the whuu ants aned the whele house endangered.
As we see from. the pictures the next step, __aftcr
the Framework is up s 1 build the enclosing wall or
ﬁnihg between the posts. This outer wall may cofitain
windeaws, but usually the Chinese prefer pot w have

e




286

any windows on their outside walls, There is always
1 j:.udjciuu_a .-r1'r-.mgcmem*uurts on the inside of the
bhilding and the rooms §et sufficient light from them,
A man door, and sometimes a smaller one, if the
area is 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 ic.
This latter wall is indistigguishable from that of the
rest of the huildings: and. from the outside, 1t 15 im-
Possiblt ta tell whether a pare of the house 15 belund
it or only a vard. . T

BRICK BONDS USED IN BRICK WALLS

As far as bends in the luying of bricks are con-
cerned. the Chinese have an interesting variety. Be-
sides the bonds we are familiar with, the Chinese
rake use of a few others. The one most in evidence
is witt one might style Chinese box bond, It is an
gconomical placing of bricks in walls which do not
support any superstructure, Fig. 18 and 41g, give
typical examples.

[nnEngland the introduoction of bricks came from

- -
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the Continent as the nunes of Duwch boad, Flm;ish
botid, Duwch tiles, Dutch clinkers, cte., sufficiently,
indicate, Whether we cun make the same deduction
by inspection of the German names of some of the
bonds, as Palish (the one culled Flemish in England)
or Wendic, w indicare that they point to the country
of erigin, or source, whence the .Germans received
knowledge of them, as yet remains an open question.
Lithink it is not without significance that in the old
Lusatia, the lowland of Narthern Germany, after it
hid been wrenched in bloody sruggles from the
Wends in the 1oth century, arose asperiod, in which
the building with brick! was braught 1o great per-
fection. This apparent spontaneous arising of the art
of building with brick in those parts, and fs speedy
development inte excellence, as exemplifiecd in the
cathedral of Lubeck {ca. j160 an.y is puzzling, and
still wwails satisfactery explanation. _

In Fig. 418 use (s made of bricks of wwo different

“thicknesses, the other difensions 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,

Fia, 436, A Cruvese House Buset oF Tisg e TERRE.




and between cachy pwa of them are Tad, dbse on edag
and fHush with the oucer faces ol the walll vwo of
these thinner bricks, exposing ther fargest or side
~surface to vidw, thar is one o each side of the walll
Thus boxes ne spaces are formed, which are closed up
an wp by the pest vourse of dueker stretchers.

A hond of very pleasing and harmonious appear-
ance 7s shown i Fig, g2 I might be culled Chinese
crass houd o oeach vourse there are .'l]\\'d'\-'s three
stretchers Tollowed by g header, and In (he next upper
course 1 heder b v contered above the middle
ohe of the three stretchers 1n the course beloswe, The
Sh:ulillg has been ailded 1o emphasize the pottern,
There s some similarite between this bond and a
Gernman medieval une ¢from the Brandenburg Dis
teict ) called “Markisch™ or " Wendie ™
a hender follmws in vach conre after two strewhers,

I this always

and above and beluse she header, 35 pluced the jolnt
of the 1wé wrechers.

Fig. 42t shows o bund which is used sometimes in
walls which in inundations have to withstuand  the
onrush of witer. Here & course of streichers s fol-
towed by a course of headers stood on edge and the

SHELTER _ .

28

cunrses ol stretchers break joints with one another,
i other woreds, the jornes b the second stretcher course
come in the middie berween the juints of e Grst,
This constroctionis unuswally rigid and s for as 1
know has no paraflel o the Western weorld,

.

.
— | I

Treo 72 Freoar eor Makssa Braooe Treere Waas

Fig, g2a shows also two types of very rigid bonds
for foundadon walls. The upper skétch shows three
stretchers, one above the other, followed on either .
side with a header stood on end, The lower sketch
has ug{eh]wr side uf the three siretchers, three headers
stond on endh, Tn building up courses the heacers
stood o end are always placed in the center of the
stretehers below! )

Y Fig. 3% Wosery Fowar awn Rassoaseg Stioe Usie te Mune 4 Pof pe Tesse Wase, Hewe Sy Faxviy Brnor, Resnsg

—

ax T Brose Fooswanos,




CHINA-AT WORK

Fig. 423 illustrates ane methad of building & brick
arch, This type of arch, usially called a step arch, is
formed by deawing the courses of bricks gradually
closer together stepwise until they meet at the wop of
the arch. The arched opening illustrated is the fuel
door of a stove used for heating oilseed before press-
ing. The photograph’ was taken in Lee Go Gao, a
small village near Ningpo, Chekiang province, The
plate is of interest beeause it furnishes a simple ex-
*ample of the style of masanry frequendy found in
Chinese pugodas especially in window arches.

Great skill has been shown in building pugodas
ever since the Han dynasty, Various buoks give 250
a0, as the datg when the first pagoda was built in

.(:hin.'l, at N;mking, Chirrese,
recotds T however  enumerate
among the various oceupations

during the Han  dynasty 2

“builder of pagodas” and we

may assume that pagodas were

built years before the date given
ahove.

In Chi Chow Fu, Anhwel
provioce. a livtle way-out of the
East Gate, 1 saw a pagoda, dat-
ing ;.lcc()rding to local tradition
from the Sun dynasty (gho-1279
an). It is bwilt of beicks measur-
ing 15 by 7 by 3% inches, and
laid in pure lime. Exch of the

. sevBn stories s dome-vaulted
and each vault has a haole in the
center of the dome. Standing in
the Juwest story one carr look vp

through these successive holes 1o

the very top of the pagoda. The

staits run up in the wall of the
structure. The circular vuule is
formed by letting each row of
bricks cxtend y linle beyvond the
one immediately ‘below i, und
step by stepathe circular inside
wall i3 drawn in to form the
*vauli, untl the opeming at the

top is abour two feet in di-

ameter. In @ ruinous pagods, .

where the interior layers of a

heavy wall were exposed, 1

noriced thar the courses crossed

each other diagonally, a very
sound principle which is made
use of in Germany for dykes
and forttheation walls (called Serom or Fertungs-

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 still build them today (Flinders Petrie). "Two
men, one dn cach side, have to build on such an un-
supparted arch until their work meets in the middle,
The horseshae arch of Moorish architecture is also
found in China and may have been necessitated by
building arches without centering. The rather steep
sides of such arches seem to confirm this. At least for

TOustad in “Yuan chien lei han Cyclopedin of Kang Hsi,
1710 A,

Fio. 435, Two Mex Ravnnng Eaaty IvTo a4 Swirrascr Wooops Forsfl, 1n Boleoisc 4
WarL oF Fist v Tewre.
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China this s very probable, for
we And now and then perfeat
horseshoc archies e okl Cluoese
pagedas of the Sung or Ming
dvimastics 1o the  interior of
China and there 3 no evidenge
tha cenrering wus wsed. One
notaple example s the pagoda
in Ningpo \\-"hich 1005 said, wis
butlt in fh am.

As the houses in China con-
Sisr [T]n.\!ll]]ll\' {JE a {J'.HTJC\\'[I!‘L\' ]
waoad. and since the briclk walls,
if tred at ol onte ALl out spaces,
and o nor suppore ame af the
“constructive  {ramewoek, very
licthe care is expended i manu-
._f.LLILlrinU nluim add in l..l}'ing
and cementing them..

The, tonls of the bricklaver
are the trowel, the hammer. and
4'“? HHIJ'UJHC.’H 1(*[ }"FI}E\N’_‘{'}\ 1[”’”7-
ing 1he interstices between this
}')F]L]\‘G L]!‘-.L] rill'l'.l!ﬂ][l:; {](.‘\\'” T_hf_‘
namelv. the joifar- __
struighiening” woul, Rere” shown
in Fig. 27 whieh looks Tike a
cleaver with an unsheathed
handle. The whole lengh is 13
inches. “and the widdh of the

cement,

blade 3 1nches while the rang
mnch wide, The thick-
ness 15 ¢ rfanch, and the ma-
terial srem. To shifl bricks in - |
Taying them, so as to form even
interstices between them on the
walltup, the ol is held in a
vertical  position. edee down-
wuard, and Toreed in helween
twar bricks, when o slight motion sideways will casily
push one brick aside from its neighbor.

The wther ol shown in Fib 427 (ln)] 13 the
bricklayer's trowel. [t is used in the same way as our
bricklavers use the sume tool for taLmu the morlar

s onlv 1

from a wooden bucket and applying it “tar the bricks,
spreading it evenly und catching what oozes out frnm
the joints. The bilade of the trowel is of steel
inches long. 3 inches widk ar one end and 214 inches
at the other, wuh a uniform thickness of 216 of an
inch. The handle is riveted 1o the bade. Fig. 327 was
photegraphed in Shanghai.

, Fig. 428 represents another example of the spacing

Tre. 340, Rumoise a4 Wanl or PoE pe Terrs a7 Kunise, Suowrse THE Posimox axo
“Exu Licwiws or 1e Pons axp Oxse oF THE Warirp1x Wivoow Franes,

ool described under Fig. 427, 1t was photographed in
Fuchow, Kiangst provinee. and proves thal this type
of t()ul 15 he conbned o bhdlwlul

The length of the instrument is 13 inches, the
length of the dull edge 6% inches, and s widest
width 2% 111chev. Ies use has been described, but 1
might add, T.I.']..IL 1 was t(&l.EL without heing able to con-
hem it that g;hls tool serves also to break bricks as it
becomes nccés_-;ury in laving, further to separate pairs
of bricks which come somerimes stuck together from
the kiln. Such pairs of bricks are not an accidental
frature, the mode of making then in one mold and
cutting them o the mold with a wire has been




Fiz, a41.
Wixpow

il
described under Fig. 236, Usually they are separated
betare being put in the kiln, bur sometimmes they are
lefr sticking together and burned as 2 pair in the
kiln.

Fig. 42¢ shows the bricklayer's hammer. The
length of the forged head is 11% inches. The chisel-
ghaped blude an the lower arm 15 1% inch wide and
placed at right angles with edges flaened giving it
almost an octagonal appearance. The length of the
R handle inctuding the head is 1 foot 2% inches. At the

end of the wooden handle is an iran ring to keep the
wood from fraying when hitting the bricks with it,
“.which is done to pur them in proper horizontal
position. The hammer was photographed in Kien

- Chang, Kiungsl.

In ].\mngsn province the tro»vcl is somewhat dif-
Eerent, 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 15 niveted w0 the blade. Fig. 430 was photo-
graphed in Kien Chang, and Fig. 431 shows the
trowel purchused in Kuling, now in the Mercer

Museum. )
B - LI
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Buimxe 4 Watl oF Pisé pe Terrerat Konng, Kiaxast Provivee, SHowise Tur STove FoUspatiox, aN [NSER LD

FramE;"axp Owe v/ T Metnops or Exp-lockive Toe Smrrtanie Woobex Fomrarn
- F . R

For a plumb line and plumb bob the Chinese
bricklayer uses a string with a stone tied to its end.
For a level, if ghe Chinesc bricklayer is called upon
to set a4 windows or daor frame into the hrickwork,
he gets an ordinary ricé bowl, 6Hs it to the brim with
water and places it upon the inserted: wooden sill.
By inspecting the surface of the warter he can tell,if
the sill frame is level. ’ .
, The mortar for brickwork is a mixeure of lime and
sand. The mixing is done on the ground in an en-
clusure made by banking up freshly dug seil. The
Chinese are not very careful in such processes, and:
it does not matter if some humus gets intb the mortar.
Interior plastering is done with a mixture of lime.
and paper .and this gives dn excellent surface. The,
paper is not much more than pulp made of straw,
ughly made up into sheets of a loosc texrure and
bout 1/16 of an inch thick. This beneficial action of
srraw PHPCI' UP'DI'I ]lmﬁ mortar, suggests e).perlmcnts
with straw upon clay made by Dr. E. G, Acheson.

T

oo edperivents led e inee o study
ratheer an Wrdnoked  (or resudts 1 discovered
nusberately  weank in ostrengeh o oaml o plaseicity

of C].l)'!i. that hac
thut when o clav:
warsoreaieil with
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Such paper mortar is especially
efﬁumt for stoves and chimneys,
as ir withstands heat and does nat
crack. The Chinese it seems, how-
ever, are not unique in having
found put the benehcial effect of |
the admixture of struw or plunt
fibre with clay for brickmaking
& or- for mortars, The Tibetans on
the northern slope of the Him-
alava \dounulm. a reglon which
is frr:qucnth- rocked by slight
earchquakes, use for building
their bhouses a lime-mortar mised
with the needles of u native pine
tree which hus edible cones. This
admixture  gives almaost  elastic
strength "t thé mortar, for the
walls of the houses are said not
to show cracks cven after earth-
quakes. = .
Another  npoteworthy  accom-
plishment of the Chinese is the
making of a cement for paving
courts, pastage-wavs and  somé-
- times the rooms of their puild-
ings. I was tald that it is a mixture
of lime, clay and sand, sometimes
. with the admixture of sopte.
“slippery subsiance for wateggroof-
ing, leached from a plant or the
bark of a ree. A porous founda-
tion is fiest formed of bricks _
——bsoken. ]_D_[J Sm'ln pJu‘.‘CCS and this . . Fii. 44z, [NNERC I’]()L'SF,- Dok,
is rammcd ‘down “tiglE - 'L-ht_____H '
rammer, T‘zg 432, Upon this comes the floof Trixture_-give the Hoor theappearance here shoWn, as if laid
“groper wivich is applied in a pasty candlrmn from two  with’ sqﬁ&nc_ﬂdgstoncs\ The edge of the bammbee-kiiife,
to three. inches thick and also rammed ‘down. The Fig. 434, is put déwm-upon the floor aﬂﬂ‘prcmed into
*moisture gradually evaporates in an upward direcion  the cement by hiwing the back-of the knife with the
and s absorbed from the parous foundarion below. bar or the fist. In a hot climate like that of China,
After one or two davs, the floor is beaten with a short  the seting of this cement progré&;ses ar a fairly rapid
bat of woud, two specimens of which are shown in  rate. When erecting some of the huildings of the - B
Fig. 433- The Aooring still remains somewhat elastic, Rockefeller Foundation in Peking, old” Chinese
and receives a further beating, with the bat, after cement Roors were encountered, and it was a hard
about a week, and then the lines are incised which sk o break them up for removal. | _
m@zct af <traw, and other plantlcxrrac(s. it was in- The rammer Sh(mj_‘[_ in Fig‘ 432, is cntlrely of
creased in thase properties, T]w_particlcs o the chay were reduced  weod, Tt lies upon Chinese-—ﬂoor..in‘___whosc Con-
e el s ol 3 e Bl i S o i 55 e s whole lengeh s 3 fee, 8 nches,
to be an esplination of why the Egyptishs used straw in making  he square head is 6% inches high, 5l4 inches square
brick, and [ call clay so treated and «dned “Tpspuanized Clas,” .
Frgm “Pathfinder.” an autobiographical skéch by E. G, -Acheson, 7 at the bottom and 4 /6 inches square on top. It was
published by 1he Press Serap “Book, MNew York rgin. A foller phnmgmphcd in Kiea Chal‘lg, Kiangs\i_'

accoun: of "Egvpoamized Clas™ may be found in the transactions
of the Am. Ceramic Sacwry, February tong. - Mr. N, Kuilgrcn of Hwangch(';w, Hupc.h, a Swed-
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1. Caevese Docwie Dooa, ave Derans o

[loos Siowx 1w Fig, 442,

ish missionary. told -me, {in August 1927). that he
supervised many mes the Jayving of Chinese cement
floors at vagious mission stations. The pracuce  of
natives in Hupeh province, is to use a mixture of two -
parts lime, two parts sand and fve parts old bricks
broken to the size of 2 chestnut mixed with water tn
a doughy erather than a liquid wonsistency. Three
parts of lime is considered preferable but seldom usced
for cconomic reasons. Mr. Kullgren has heard that
boiled rice is mixed with the surface layer if a coment
floor 1s intended. which hus ne protective overhend
cuvering, in other words, the addition of mce, besides
giving a smoether surface Anish, was believed to

muke the floor waterproof. The wel, Flg. 428 s,
acvording to Mo, Kullgren, also used in connection
wirh l;l}fing cement Hoors, The mistore p];lr_cd upon
the ground is first of all beaen down with the dull
edge of this tool w snll further reduce the brick
pacticles, but especially w pack rhe mass sotidly. On
the second day the wouden beater is used. Although
the prucess reguires the exervon of much muscle

Tpower, i isowell spent elfort and the Hoors become

well nigh mdestructible. : .

Whien in Fuchow, Kiangsi, we stumbled vpon a
stune mason cngaged 1 preparing a tombstone, He
had the stooe, o lurge” sandstone slab, lying in the
l‘]l]‘t]tl]Lf U{ ].l‘C‘ ['(]&id, Lllj(_! WS \\"()rk]‘“g ;]\\"Jy LI CHY-
ceened with the traflic pussing him right and left. He
was engaged in chiselling an intricate panel in relicf.
I exclaimed here s an artist at work, let us stop and
watch him, We s[up’ptd, but my inlcrprtttr informed
me that the object of my interest was not an artist,
only a stone-mason. And so he was ranked in China
Art has not been dissociated from the trade, The
man will execute for you with.equal Adelity o mill-
stome o a door-sill,

His touls seen lving on the tombsione in Fig. 433,
are o handful of chisels, & hammer, compasses, a
wooden square and a foot rule, With the hamener
we are already familiar. I is the same type as used
by the miner, (Fig. 15). The chisels are made by the
blacksmith according o wnstructiom of the stone-
mason. The compasses are made up of two fat iron
racls riveted wogether, not at their ends, but near their

Fia. 343 Inox Hisors ron Hocse Dosas aso Wisvoows




SHELTER . . 23

-

S — . -

nuddle, so that the instrument is, a5 it w‘crc, double  in Fig. 436, The round holes lele by the suptx\:;r'ting
jasved, that 15, there is available a shorter and 1 longer  brace rod of the casting form show plifinly. Scveral
.pnir of legs. the ends of which are pointed. I in-  courses ol bricks are Lod on the pisé Q‘;LLH top, im- ’
scriptions are wo be placed upan stones, they are care- mediately undcrrf_t_hg___t:gn_)['. Tl‘._f::_":c'-.n'th walls absoch

N

Fully writtenr 10 the size desired : _ L
upon a thin sheer of paper,
usnally by a skilled pen-oman,
and this shect is pasted with rice
paste upon the uzened surface
ot the stone. 1 the characters are
s lie raised che - whire back

grovtud of the desizn is chiselled
away, paper and all, or i they
are w be cut 1w the stbne the,
black ardds on che paper illdicau{\- .
to the stone-mason how o pmf!.t
- gged. v -

T Alexander Hosie ™ wives an
interesting account of the pmlish-
ing of soneslabs in Szech-
uan. There he suw the huge
irrigation wheels adapred {6r the

purpese. “A part of the hori-

zontal axle of the wheel was
removed. and an ron elbow in-
serted: 1o the elbow o Jong iron
rod was attached by an eve; to
the lower end of the rod was
fxed a polisher. which, as the
wheel revalved, was drawn back-
ward and forward over the sur-
face of a swone pillar being
prepared for building purposes.
_On exactly. the same pringiples,
except that the axle of the wheel
was  vertical instead of hori-
zontal,-the rod was made 0
blow a blacksmith's bellows.”

RIS DE TERRE WALLS

The making of wals by the
method . known jn French as
Pisé¢ de Terre, for which we
have po werd in the English
language, is an art which has been practiced i
for manv centuries. Tn Fact Chinese traditi
Fu Yueh, the Minister of King Wu Tii
ascended the throne in 1323 8., the first pisé masow.  common modes of roofing are likewise here in

Alt'ypic;ll Chinese pisé de terre house is pictered  evidence. Tiles are wsually laid in this stragraly
“ fashion, while thatch bhas ordinarily not so un-
kempt an appearance. Fig. 436 was photographed. .. . -

. Fia. 445, Ciivese HI..\'(.F. rur oax [xwen Hovss T

moisture, and the roof timbers are therefore luid, not
- direatly an the pisé, but on bricks w preserve them
from untimely rotting, Specimens of the two most

? . " - - . r ST -
Aexander Hosie. “Three Years in Wesiern Chinn,™ Londun
158G, ’ ’ -
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hevond the South Gate of Chi
prm'incc

Figs, 4 144, shawing the various stages of
making pisé walls were tken Fuling, Kiangsi.
The chief of police of die Kuling Estare, 1 summer
resort tor foreigners in Central China, erected a police
hot in this stvle. Infecred by my enthusifsm for this

Chow Fu, Anhwer

tirne-honored mede of huilding. e decided teor give it
a crial and engaged the services of expert pisé masons
from the me% The resule was an inexpensive and
p(rt(’ ctly adtquatu police hug for the Estate and the
(}p[mrtunll\ for me w phowgmph the process In
perfect peuce without arousing the howrility of a
Chinete niob, which was ever the dunger when tak-
‘i.nf_; pictares in the inerior of China.

F;c;.___;__;_rﬂ. Wanne s _IJf.?[iSIl- I-SOLT.‘..'-\.\'U lrenx Doox Howt €40 Irow Tlase axo

Stariy ink 4 Paprock ox a Hovse Doow,

The hest practice, folluwed in this case, is o build
a stone foundation. Rough stones were piled up with-
our binding marcrial. On this risss the wall of
rammed earth. In building up the wall a three sided
form is used, a skewch of which is shewn in Fig. 437,
The sides ace built up of .aavrow pieces. held together
by dowels. At one end the twotside pieces are con-
nected with ae eued piece mortised into position, The
other end is held together by a removable framewnrk
or bruce looking likeithe letter H (sec Fig. 437 wt the
right) the crasshar of which is mortised i Eh‘g center
of the two legs. The Jower legs of the H are'placed
over the side bourds of the form so that the crpis bar
B rests on qop of the boards. A wedge abour the sime
length us the crogsbar B s then driven between the
ends of the ppper arms of the H which causes

thus preventing the katier from spreading afer
the earth s thrown in. -

Thtwooden form rests at ane end upon the
cross endboard which holds its long sidepicces
‘together. At the Yother end these sidepieces
round wooden stickjw'hich has
been pushed through the upper section of the
fnished wall,

The tamping of the earth, which is taken

rest Upan d

ramumer which has-a stmaller wooden block at
ane end_and a larger one a0 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 mr:[hnd of rnal\mg pisé walls i 13
pursued in Chekiang. What ever sail is at
hand is used, Tf the soll has not_g fﬁuem bind-
ing power it is mixed with wg :
frum the seeds of Dryandra”
where this plant abounds, ut othecT

is specially made for this purpuse. It is of very
lonse texture and about 1716 of an inch thick.
It has more binding power than straw alone,
probably becauwse of its admixture with lime,
which is used o ror und disinegrawthe straw
when mauking this paper. )

Fig. 4% shows, resting on its side, the
wooden form in which the earth s rammed.
Lying upon it is the wooden rammer. The

the lower legs o grip firmly the side boards

freshly dug from the ground is done wich a;”

strawpaper soaked in water. The srm\vpdpcr i

a
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two side boards of the form are 5 feet 7 inches long,
13 inches wide and 1% inches thick. The connecting
end-boardd is of the same width and thickness, and has
a length of 8 inches. The width of the”wall to be
formed with this form, therefore, is 18 inches, Pro-
jecting tenons from cthis endboard, pass through mor-
tises in the long side boards of the frame,

and are secured by a locking pin, as can be A
seen in some of the other pictures, The
famuner is 5 feet 8 inches long. One en-

larged end is tound, and 3% inches in
diameter. Its other end 1s squared with sides

134 inched wide.

The form in Fig, 439 is set level and

braced for work on a pardly buile wall top. o<

The lm_.,.: end with the 18-inch crosspicee
rests dexoss the wall top, The other end is
supported by a wourden rod laid under the
side boards alss across the wall, with both
its endt extending beyond the side bourds,
To keep the loose end of the form together

Fic. .447. FapbLuCKs.

f

mensions as the one supporting the form, This is a
madification of the H-frame previouwsly &mmnl_un?n&
usnally seen where pisé walls are made. The form,
thus fixed is ready to receive loose earth, which is ™
then rammed into it, a5 shown in the various pictures.
To ascertain if the form rests horizontally across the

T e S

in thig case wooden brace sticks are i
serted /into round holes 1A the extending
ends of the supporting rod under the form.
"The wpper ends of these brace sticks fut
again/into end-holes, near each end of an-
other : stiffening cross-rod of the same di-

w5 the inner springs expanded and e mechanism Jocked.

mart which

s oF Colwess Papock, Swowiss Toen CoNsTRUCTION.
{B) shows
tletachable

shows the

the springs compressed aned the
upens the lock partly withdrawn, The lower pare
camplete ok Jrom the side, -

serted {roam the righe,




wasting undertaking in ordinary
practice as we might imagine,

only a few and very small win-

dnws, and a lot more time and

| .

Fic. 449 Duoor lLock,
wall 1 plumb:line is fastened in the center of-the
upper edge of the small counecting piece of the form,
with a Chinese cush piece—a coin with a square hole
in the center—tied to the end. In Fig. 439 t]'us prim-
ttive level can be faindy seen.

In Fig. 440 the foundation built of rubble stone
withonr any binding material is clearly in evidence.
Over this [ollow che layers of rammed earth. The

framework for windows isdaid as the work progresses.’

After the whole wall is completed the rammed earth
is cut out from the spaces enclused within the
window frames. This method assures smaoth edges
around the windows, and is not such a time and labor

patience than we,

Fig. 741, like Fig. g4u, clearly
shenvs the method of adjusting
the end-clamp on the movable

" form, slighuly differently applied
from that in Fig. 435. The 1op
of the window frame, inscrted

~in the wall under the form, pre-

“ vents the placing of the brace in
the 1ual manner. A bundle of
humBuo rods, none thicker than
ohe quarter of an inch, is ordi-
nacily spread oudt between the
rammed layers, In the walls here
shown under construction, small
Hat
wween the layers. This was our
suggestion and is  foreign. to

layers of bamboa rods allow of
a thorough drying-out of the
walls in the bot summer months,

of stone instead -of a perishable
material would serve the pur-
pose as well if not better. The
earth used was freshly dug from
the ground nearby und thréwn
into the form without admixture
of any sort, The nirure of it was
a clayey loam, and the form
had te be scraped clean after
¢ach application.

DOORS

In China there are sell walled cities whosé gates
are closed at night, when passing in or out is denied,
excepting to a few privileged persons ho]dng\pass
issued by the chief magistrate. The enormous size of
these gares'is not as apparent in the daydme, 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. 1 was once detained in a city, and at
abour 1o o'clock hastened towards the south gate,
urmed with a pass, to be sure, 0 regain my lndgmgs.

since the Chinese have usually -

:

stones have been laid . be-,

Chinese practice. Ostensibly the

and we fgured that the layers’
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suburh. The str\e{:i

. C
sitvated owtside the walls in

scemed to terminate with the vast structure ol the

gate tower, heside which 51004 the puard-house to
which 1 directed my steps. 1 handed my pass to a
soldier who went within e verify its authenticity,
The pass is a thin tablet of woody a few inches long,
and euvered with Chinese characters. When issued,
a duplicate s made and kept in the guard-howse.

Patiemly wosting T heard the shufling of wooden

p;lss'\“;as if they were kept in a bushel basker and had
tobe picked aut ene by one undl by chance the right
one is found. After hnally hnding the duplicate
which verified my pass, the soldier detailed 1o
coclies to open the gates and let me proceed. A hunvy
wooden beam, which only twa men could handle.
was then lifred from its position acrass the two
€ N0 -.ving_s'r:f the wate, and one wing pulled
apen wide cnnugh to lee me pasy through, Thus we
entered o spadous barbican with houses righe anid
left, and after walling a Few hundeed vdrds arrived

at the outer gate, also surmounted by an imposing
superstructure. Here the sccand gate was opened by

similarly remeving o large crossheam, and as soan as
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Fuso gsue Bleeans ok Consase T Teew Sipnvse, Jis s

srreceries, The wamdlers on the perspeae viese on e lefe e

shown rised, im0 whwh postion the balt can be nennd breely

forth aml hack. The crosssection o the oghi shows ey the

kev ravws the twmbders. When the it ol the kev s terned down-

wirtl, the tumblers drnp down by chor own weighn el engape
in the omtches ot he bl therely locking

1 had passed out. the barring of the gate resounced
in the large vaulted passage of the wwier, Wich the
leeling ol all security being locked away behind me
upon the clusing of the gare, 1 took a firmer. grip of
my cade and capidly walked away o reach my
fodgings. :

The wings uf (he gate are formed of roughly

spuared beams placed vertically aside each otherand—"""

N e

held wgether by severad horizontl-planks which pass

;




Fig, 452 Doon Locg, Cheter Sine. The vertical, upper slot is for insertion of the key and releasing the holc trnm
iy tuablers, and the lower horizontal sior for the push pin o prick and slide the wooden bolt sideways to npm the
door. Key and push pin are shown in Fig. 453, [

" * -

through mortises in these vpright beams. Through  structure. The hinging i is the usual (,hmes& one, on
the“e#fiter of the places of Lntcrsecuon of the vertical two pivots, one projecting upward, the other’ down-
beams with the horizontal p!an]\s dtreenail-is driven  wird at the upper’ and lower gate Eorner"the upper
and thus the whole wing presents a-remarkably solid  one szsmg Lhrough a plcrccd projection of the stone
. hotel-and the lower one
revolving in a round
hole in.the stone sill
The whele outer sur-
face of the gate wings
is imbricated wish iron
plates, hammered out
on the anvil. The plates
2 are nailed down and
. placed as we arrange
slate. yoofing, the nail-
hole always covered by
an overlapping plate.

Tao "gain admitiance
to the city at night s
morc I!mc L‘Dnsummg
A-ppro:lchmg the gate .
you see the vast extent

N S * e




ol dhe imbricated wings, and if vou
look sharp, you are sure to find some-
where, u few feer from the ground,
a horigontl Flot just Lirge élumgh tw
insert your ?‘.ﬁ'(ld(’lc’ﬂ pass. Fiest, ol
course, you Buve to make u big noise
by shouting, or by pounding the gate

with a stong, 1o gt the auention
of the gu;u"_itl within the inner pate,
This is usually aided by the inhabit
ants within {:EIhc barbican. who, as it

were, hand Zon the shoutng, dll i

reaches the ears of the guardsmen be-
yoid the inner gate. Finally when the
watchfnan is thoroughlye sroused he
gets his coulies o open the inner gace,
walks throggh the barbican and takes
vour pass through the slot. Nexr, if
you are inclined, you luve sufbcient
time to light o pipe and smoke i,
while the watchman returns 1o the
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Fieo 454, Skvreet o Asevnre Unisite Lock, a Taer Ao Usie By The Owo
Rostaws, Attached fur comparsun "this sheteh gives detwls af a lack which las
been common in Europe since Roman times and scarcely possed out of the memary
of peasants in Abace and e, and can to this day be found spiraddically in
ety parts of Geremany, counees around the lower Danobe, Egvpe ote,

guard-house to ¥&dify vour puss. After

. - . - . L . :
he is quite certain that it is no reeason to let you in,

he walks leisurely back with his vwo belpers and
opens the gate, und your troubles are ended.

A Chinese family house js an entity which usually”
can be closed 1o the outside worldby one big door. If
a yard or garden is attached, the lutter is surrounded
by very high brick walls, never lower than 8 1o 10 feet,
A harge compouird or lot reaches often from one sereet
or illey totnother and a gate apens then upon either

Fia. 453. Dom Kxockers,

street.. The construction of these outside doors is
usually sturdicr than that of the doors within the
compound. Usually they are built up of roughly
squared. wooden beams, keyed tggether as in the
;.Villgs of the city gate.describe Jailed-on battens
invalving the use of precious natlSkare not” popular.
Doors mide of boards are, in the absence of bateens,
strengthened by a mortised frame similar to the one

_shown 1o Fig. 442, Mortises are an infatuation of the

Chinese curpenter. He loves them and -
makes them w fiv their corresponding
tenons with grear precision, The boards
are firted edgewise together with Howels
of bamboo, and the whole board surface
or panel rests.above ahd below in a
groove of the frame. The boargs con:
tigueus to the horizontal ribs of the
frame are not nailed on as ene might
expect. The vertical edges of the panel

are joined at intervals with dowels to
the frame along their whole extent. The
accompunying sketch, Fig. 443, shows
the details of construction. On the left
is shown a transverse section through the
door pictured in Fig. 442, and on the
right a section showing how boards rest”
in grooves on top and bouchl of the
door frame. The -sketch in the middle
shows a Chinese double deor,-cut hon-
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zentlly into two parts, much in us&f-ri‘ﬁ the country.
The upper puct is kepl open in the davtime to admit
flight and ar and give egress o the ske of the
kitchen stove which rarely has a chimney, The lower
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chmestic anemals. .

The hinging of outside doors is adwavs done with
Lopr and bottom curner pi\'nts_ For this LTRSS e
of the lmg vertical side picces of the door frame s
prolonged al cidier: end and the extending parts
rounded w serve as pivois, There is a0 great \".1r1t'TL}='
w the cutward appearance of these doors, Usually
there i o pair of knockers, one on each wing. The
wood iy puimed or lacquered, and [ the joints are
eaticely obheeraed. Clhinese painters use A elaborate
gloundwaork of ox-blood and lime, which is [ollogved
svith several cons of puing or biequer. The securing
of the door trom the inside 15 done with 2 cross
heamn. or o par of wooden bolts, ene above the-ather,
which wark 1 opposite directions (see Fig, 440},
For addiional safety o beam is often, propped in
s]'.lmin'f_: }u']sili[m .'15_:;11[15L Lhe desor Wt nig]lt, L34 Eh.‘lE the

N =

1 g5t Door Kunokees v ["Lac, : S

CHINA AT WORK

-upper part feans againse the bole anel the lower rests

;lgalinst A wooden Jrost which h;lrfly pl'(lit‘CU\ from l]'u:_
ground. or some other impediment w keep it in place.

’I‘hL' El'()]l Ilill.\_:c.H iﬂ F]g._l+4 TL‘P['CHL'”T.-H [}ipﬂ ‘fI'LJI'n
Kien Chung. Kiangsi provines, near the Fukien
barder, They arc emploved snctimes oo windows,
and ithe upper half of horizonally double-winged
doors, The “Dutch Door™ in the center of Fig. 443
has vne of the side P"“’L,.S of the lower half of thie door
extending upseards und rerminaning in the upper’
hinge-pivot. The upper half of the door 15 hinged to
this post with hinges similar 1o the oones piciored n
Fig. 444 _

'Tl'lt []('i('II]' Il.[j I“Ila‘_z. _I._}: !‘Ji{})pf”!\ s lJE A0 in"[.']— dl‘)”r
and the hinglng as shown in Fig. qq5 differs {rom the
CLUSLOITRLNY muode. It was the door of ny Ledbroom 1o
Feng Chen, Kiangsi, where T spent a fow nights, The
vertical bur can be pushed upward and the dour then
]'{‘h.‘&].‘!f_"d [r[l[‘:l lt‘| hlll'l“_;{t'.. 1|1 }]Lll'"l]ll_‘r ({'\\'L‘Hiugﬁ\ d””l—s
are frequently in demand in B of mauresses whereeon
s spread the bedding, The fatiened part of the hinge

bar, facilities the lilring of the bar and reléasing of

the door Frenm the hingeIr is only in certuin parts of




- with a padiock, Less dfsunaly
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Aly with o generpus amouny of

7
the country that iron hinges are
in use, in others nobody knows
anything ahout them.

+ Fig. 446 wus phatographed in
Changshu, Kiangsi, Heside the
double woaden bolt we sce a
gurious wrought iron boly, also
"a hasp and swple 1o be secured

cant be seen wroughr lrf‘m door
_b.-mds_ which lodk ]iLq‘:x hut are
not h]l’lgtﬁi._‘ﬁ_,rbﬂ.% Binds pass
around and extend as far av here.
un the other side of the
door. They are structurally use-
ful on a hoard door which being
without batrens needs s much
lateral steengthening as pussible,

LOCKS

Fixed locks on doors of dwell-
ing houses are not used very
often in China. The.reasom is,
as we have told before, that the
Chinese home is uspally peopled
by several :g;eueratiuns of 2 fam-
offspring and a2 multitude of
servants, and that 0 would not
happen in yeurs that there wus
nobody at home. which would
necessitate the Jocking of the
front door.

On the other hand, with so
many people in a house it s
importane 1o secure personal be-
longings n chesis indi-
vidual agamst  relative
cand menial mqummencss or pl]fcrlng, 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 che
pawnshap for safekeeping. In spring they release their
summer clothing and after changing about deposit
the wadded garments until needed again in autumn,

The shape of the padlock shown at the 1op of Fig,
aq7.3s preferred for chests, and we fnd the type made
of brass or iron. Another type rcprc‘achtcc] by one
specimen in the Tower half of the picture, 1s always
madc of wrought iron, and used for doors.of stahles
anrl’-zouthrmbts, To fasten them there are eyebolts,

and
ronms

Fis. 435. Door Kxecker 1 Prace, )

B
one on each wing of a vertically double door, Lhrough
which passes the thin bar of the Jock,

There s quite a vadety of padlock shapes, But the
principle is the same in thém all. A set of springs 1s
compressed by pushing a key into-the lock, and then
it cun be opened. The sketches in Fig. 447 show . in
derail the posicion of the springs, (A) when it is
lecked, and () when the springs are compressed
by the key and the rmechunism cun be withdrawh
feum the bareel. T procured these locks at different-
places in Anhwg and Kiangsi, and photographed
them in Kuling. 'f‘hcy are all made of wronght iron.

The type of Axed donr Inck, shown in Fig. 449, is
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w_fdcly distribured In China. It is .only found on

garden gates, sheds, werkshops, places for storage:
" where nobody lives, and which, when not in use, -

have to be locked from the outside. Ar a glance, 1here-

1.

P4

n

- = :

Fic. 959 Latricr Work oF a Crunese Winpow., Paper
s pasted  against this mortised  and  tocoonod  work
formed of woodeon sinps. Viewing it clasely it looks
like a jumble but looking at it from a distanee a pleas-
inyr pattern appears. *

fore, we can tell that the door and deor lock shown
in Fig. 449 do not belong to a dwelling place: The
one illustrated in Fig. 449 is composed entirely of-
wood and cansists of the casing, the balt and two

tumblers, The bolr as photagraphed is drawn? Below

it one ¢an see 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 parh, raise the rumhlers ingide the lock which -

rest in natches on the bolt, and the bolt can be freely
pushed forth and back. No spring of any sort is neces-

Fie. 438. Larrice Wivoow with Se4 SxELLs,

sary. The tumblers, when released by the key, fall
back inre place.by theit own weight. Fig.

Province. .

The lock just described ean be’ manipulated only
from one side of the duer o which it is fastened. In
Figs. 45t to 433 however, we arg able to picture an
unusual type for China, a lack, the main featuré-of
which is 2 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 exhiibits' very little mechanical
skill. Fig. 451 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 two 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 homée. The case with

.the mechanism of the lock, shown on the lefr, has.

Fig, q0o. Cmvess Latmicr Work Wiw-

pow Screen. Made of strips of wood

moriscd into cach other-and back -pasted

with paper. Lighted windews of such

pleasing pattern have an indefinable charm

and make you stop and gaze M them in
sitent admiration.

. 449 was
taken at Cha Tsuen, near Niogpo in Chekiang
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three slots, the two outer ones for the play of the

tumblers. The middle one is the key-bole which passes’

through case-and door. Fig. 452 glves a view of the

.door frem the other side showing the vertical slot for
the key-hale and lower glown, a horizontal slot, which - -

runs paraliel with the bolt, The key is pictured in Fig.
453 tngether with & pointed iron pia. Assuming the

Jock te be closed, the piethod of opening it wath the

l\ey from the outside is the fc]]owmg Insert the key,
prong-end frst, into the key-hole and push it through
untif the two arms forming a semicircle are clear of
the lock-case and door. Thea turn the key in either
direction a rquarter turn. Now the position of the key
will be as shown in Fig. 431. The next move is
pull the T{Ey backwards so rhat;the two prongs or bits
will enter the two tumbler mortises. Then a direct
upward lefr of thé key without further twisting will
1ift the tumblers, and clear-the bolt for motion. Hold-
ing up the tumblers in this position, the iron rod,

; v
shown attached to the key, is inserted ina the horl
zontal slot of the daor, when by pricking ity point
into, the wood of the bolt, the holt can dasily be
pushed to open the door. The deor can also be bolted

-dr unbolted from the inside by lifting the tumibters

and pushing the bafr with the hand, When the bolr
is pushed home in the lock case the tumblers swill
fall imo place by their awn weight and the door is
lacked. The horizontal slat i the bolt shown in Fiy.

3510 gives clearance to a nail Arivew through the Tack-

case. This nail allows the boli w be ),Lﬂlu] only as far

_ as the slot reaches and so prevents the bolt from being

pu]]u] ut entlrcly from the loLL-u.sc The key and
pushing rod are made of wrought iron, The length of
the ‘key is 14 inches, the width of its shaft 1%
wches with a thickness of one 'qu;n'tcr of an inch.
The pushing rod st} inches longs The lock

" described was fastened to the dour of o girden sur-

tounded by high walls, in Kien Chang, Kiangsi

provinee, S
Chinese houses do not génerally depend on locks

for security. The main door as we have said is never’

Fu q62.

Baxtrno Cratu.
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freed with o locks In King Teh Chen, howevery
where whole establishments  become
winter, when all work in the poreclain 1ndustry

- . - o -
ccdses. the problem arises of how o lock the places
This 1s

deserred

of residence and business Trom the outside.
done then by Atting several woaden locks ol the wype

. described under Fiy g4y, and 1ron holts scoured with

. Fino g6z, Woonny Cnise,

padiocks 10 the door, Quite frequently the evner goes
a step farther, and walls up the recess of the door
with bricks and ‘mortar. This is an expedicat also
resorted to in places overrun with sr:ldlcrv who arc
ever intent on Jooting, ;

For comparison the sketch, Fig. 454 is attached 1o
how a Jock which has been common in ffumpc--;mcc
vrmes. It has scarcely pussed out’ of the
rﬁemorv of peasanrs in Alsace aid Hesse, and can to

is day be found sporadidally in remgte parts of
Goj‘m.tny in countries arol

in E‘\qvpt o .

omun

1 the lower Danube, and

e

DOOR KNOCKERS

Duar -1{11&'11:1;1’:_1’5 as shown in Figs_. 435 1o 4'5? ure
quite common in Kiangsi provinee. In Chekiang 1
saw similar ones, the deornails, however, were driven
inta the wood an nch or two, below the hanging
ring, so that the ring could Aever sirike the nail head,
This peculiar arrangement has been referved 1o under
I*:g 30, on page 36

“Frg. 455 gives-a- bypical éx [mplc of a Chinese door
koocker. A central pin terminadng into two loops
holds, in ane laop, the ring. The escutcheon, u square
plate also of wrotght iron, is erpnamenied arcund the
edwes by notches, and the surface, 13 the manner of
repoussé work, s raised in the center by
from “the other side, likewise the -four corners are

hammering

adorned cach with a raised rib in the same way.
In Fig. 450 we see vwo of tliese door-knockers

“attached to o two-winged door. The eentrul pin pene-

rruting the flal escutcheon and the dsolated door nails
seen below on the door face are driven through the

door and the ends projecting on the cther side are

‘clinched.

Fig. 437 shows another pur of knockers in place,
Hing and central,
double-looped pin are similar to the other specimens.
ds a sounding body in-

which are of cruder workmanship.

also
stead of a deor-nuil. It is inreresting to notice (hat the

The cscutcheon serves

outline of the escutclieon 1s a typical Roman form
of ormamentation, compare for instance the Reman
standards withr the inscripion S.P.Q.R.

The pictures of the three specimens of door-
knockers shown 1o Figs, 455 10 437 wefe LJLcn in
Fien Chang, Kinngsi province. -

-

WINDOWS

Herthold Laufer makes the staternent that the Chi-
nese learned from' foreigners how to make ylass as
lute as the ffth ceniury ap. (The Beginnings of
P_Drce];lin m Chima, p- 133, nate 4,;C}1ic;1g(_| gry).
Giles 1 his Chinese Dictionary is more definite and
gives 424 s as the dute when glass was first manu-
factured 10 China 5. W, Williams tells Us that the.
manufucture of glass wy 15 introduced inte Canton by
lureigners in C(’JI'I']pJT'll]\LlV retent times. A customs'
offitial wld me that in Szechuan a native glass io-
dustry flourishes and that the praducts are botdes and

window-glass. He thinks however that it wag started

by Jesuits, If this is correct the industry is not older
than the tpth centory. A Willlamson gives data of a
gl:lss indilstry centering about Po-shan-hsien in Shan-




- glass it becames evident thae the mak-
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tung. He visited the place In 1867 and found the
natives making “excedlent  window-gluss.  blowing

bottles of various sizes, moulding cups of  every

descripfion and making lanterns, beads and orna-
ments in endless variew.,” He proceeds M
to say that “they also run it into rods,
abeirt 3u-inches long, which they tie up
i bundles and export tw all parts of the
couiry. The gluss is"extremely pure,
they cedour ir mest beautiTolly and have
arineed - considerable dexeerity in ma-
mipulation: many of the articles were
finely fipished.” A hit a5 1o the use of
glussrods we may take from a repon
of the sighey of Peking by J. Edkins
{15693 in which he describes the strue-
ture rising over the north altar of the
Temple of Heaven, called Chicku-tan,
or altar tor praver on behall of grajos”
"Thc \\in(‘l(:ws in this ﬁtrLL{ILLl’I"é..." he
says, “ure shaded by vericians made’ of
thin blue glass cods strong together.
They are produced=at the ,x,l.u,h Eactories
in Shantung.”

From this aecount uboui Chinese

ing of window glass v a late accom-
phishment brought from abroad, In the
interior even to this day jplass 1s nor
used for the windows, Lastead paper,
silk or sea-shells are used. By far com-
miprest s the use of paper. It would be
W precarions to paste over a Targe
window-opening merely a sheep
paper, therefore the opening is allays
flled our with a kind of larticeawork,
dividing the space into various small
panes, There is an endless variety ¢f the
arrangement  of these  panes, ‘J\'hlch
form very |:rlea-\1ng and intricate pat-
terns, Some Lypi€al ones are shown in
Figs. 45y and 460. To rmmake these
wwdcn screens, against which the
p“{pcr or silk is pasted from the inside.
takes great skill and paticnce. The
panes arc net cut out from a solid
wooden shib, as:oité might think, but are fnrmcd by

woudcn strips mortised into each other. The joints
are so skil Ifu]ly frered, that even large screens appear
" very firm anfl solid.

Jdn the Eastern provinces, near the sea, windows
with their Lutce-work coveréd by tablets of trans

&

side by side, were on the upper part of the right wing

Tucent sea-shells cut into rectangles, are not vncom-
mors Fig, 438 shows wn example. These twy sceechs,

of a vervcally halved twoswinged door, The same pat-

Fro, 4f3. Anrse Crani,

tern reversed was repeated on the lefe wing of the
decr. The pancls of the screens are covered with the
shell wblers which nearly overlap each aother. Thin
strips of bambod are laid over the jaints of the shells,
from one rim pf the screen ro the ather, and fastened
with wire nails through the sheets inw thewnod of the
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Fic. 67, Brazien.

-screens. The shell vsed is the Placuna placenta, a
bivulve, native of the East Indies and China.
In the New Sundard Dictionary {Funk & Wayg-

nalls, N. Y., 1g1g) we Aind the word Win-
dow-shell or Window-oysier, the name for
i translucent shell, with the remark that
the expression is Provincial English or ob-
soleee. Webster adds that such shells whose
halves are- very broad. thin, and translucent
are said to have formerly been used instead
of glass. From rhis_f;it would appear that in
rurat England, many years, ago, windows
were in use similar to the eie depicled in
Fig. 433 similar only in so far as use was
made of small apertures, not larger than
could be covered by.a single shell. If such
shells were really used instead of glass, they

" might have bedn pieced together by lead as

were the various colored bits of glass in mak-
ihg up the old stained glass windows.

In this connection I-am reminded of a
style’ of window in use in Europe in olden
times, called Bulls' Lyes Windows, Round

. pieces of green glass, all of the same diamerer

b irreng]ur thickness, looking very much
like the bottom of a glass botle, are put to-
gether with lead to form a pane. No doubt
these panes were in vugue at a time when the
manufucture of sheer glass was seill in its
infancy and vety costlv. Strips of lead, pre-
&Cﬁting the shape of the letter H in . cross
section were used for holding these glass
disks rogether. 1 semember that-in my child-

o & 5 .
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hood days such stripssof lead were still used for mend-
" ing large window panes which were only Crac]\tt} and
not shattered.

«In another interesting kind of window which 1

saw many times in Chekiang on old houses, the open-
ing was filled with a stone screen. A solid block of
stone, usvally abour 2 feet's square, is set in the wall,
with a round or square ormament which shows boldly,
the background having been cut away rJght through
the thickness of the stune. The opening chn be clased
on the inside with wooden. shutters, which slide side-
ways between grooved moldings fastened to the wall.

The phouu,mph fo;q}'w 458 was mken at Chao
Ku Too, near Shanghai, & -

A '

CHAITRS ) -

Chairs™are a luxury in the primitive.
home of the Chinese. Their place is
taken by long and short “forms”
benches such as our forefathers used in
their houses several hundred yeats ago.

The learned sinologue, J. Edkias,
writes that chuirs were frst used in
China in- the Buddhist period (st
century A, We do not know how
far A. H. Smith is correct who writes
in his interesting book “Chinese Char-
acteristics” (Shanghai, 18903, that the
Chinese are the only Asiatic. nation us-
ing.chajes. |

The few chairs found in a Chinese
house in the chuntry, are made of bam-
boo and have the shape depicted in
Fig- 461 or Fig. 462. The type shown
in Fig. 461 15 more frequently mes swith.
The constructioft is simple and sturdy.
Two bamboo tobes, about 2 inches in
diatheter, are bent twice at right angles

into the [orr of the lerter &, Each U [orms thus one

-pair of legs for the chair. In order to make this bend,

part of the wood has been cur away leaving only a
small strip of the wall of the bamboo tube. This strip

-is bent to a right angle, over a fire, otherwisc it would
break. Two shorter bambge tubes of sumewhat
smaller dizmeter are then frted at their respective”

cnds horizentally 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 chus serve
as front and back seat-rail of the chajr. The stability
of the four upright legs is further increased by rungs,
two on cach side, one in Trant, and one in back. The
Jatter 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 seatvis

i




CHINA

AT WORK

; Fre.. gyu. Bassso Sceeese Proiow:

formed of slats off bamboo each end of which js in-

serted betwedh twl transverse cross bars of bumboo

mortised one above the other, into the front and back
‘seat rails. The bow of the backrest on the chair, Fig.
Jogronsists of one piece of barmboo bent 10 form a
curve, The bt.ndmlg, is atcomplished by cutting tri-
.un,nl.n' sections fdom the bambow {ubc. leaving a
connecting strip, which beads uniil the surfaces of
the incisions meet. This is a simple way. of bending

“bambao, and con bé done without heating the wood.

cover a fire.- The ends of this bow are pointed by

making a diagonal cuc through the tube extending

L 38

aver “dbour 7 ‘inches of its
length, The. pomtcd ends are
then pushed through holes in
the seat-rail on each side of
the chair, and rest in. a
smaller hale ‘on each of the
upper side Bamboo
‘nails through the seat rails
" hold the bow of the backrest
in place.. Three vertical bam-
boo slus whose lower ends-
rest in 2 gioove of the seat
rail and whose upper ends
care nserteds in 3 similar
groove in the bow serve as
supports for the bow.
The chair shown in Fig.
T ab2 differs the one
describad in Fig. 461, only in
thg shape of the backrest,
which is formed by two side-
pieces Seeured to the chair in thedsame manuer as the
two arms of the backrest bow in the other chair, and
eonnected on top by a herizontal ciress—piece. This
cross-piece reccivcs, in round mortises, the ends of the
ssidepleces which are sec red by bamboo nails. The
three slas of the ba¢ are held in grooves in the
same manner as intie O{her chair. The height of the
seat of these chairs is usually not more than 14 inches.
There is quite a variety of other chairs in use, re-
flecting Lhe rt:ﬁni:mcu;‘_s and-riches of the people, made
of expensive wnotls and sometimes claborately inlaid
with carved boae and steells. They <an, howcvcr, not

rungs.

EI'(J ml
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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

5o as to leave only a narrew strip, flex-

-than the 18th cehtury. .

kind of saft wood, while usually chairs are of bambeo, -

It is interesting to note that' the mode
of bamboo construction’ has been re
tained. Each pair of legs is formed of
one picee of wood. To bend ir at right
angles the wood has been notched away- ’

ible encugh to be hent at a right angle.
The hclght of the séat from the ground
is 20 inches.

Ouce I spent & few days with aborigi-
nal people living in 3 wild mountain
region north of Wantsal, Kiangsi. There

hotographed the chair, Fig. 464, which
was macle by an itinerant carpenter, The
peasants furaish’ the wood and engage
a carpenter -t make or repair furniture
- for them, He carries his wols and bed-
ding with him and is given his meals ar
the pl'!cts where he works. The whble,
chair is made ol wood, the lower part
is constructed ‘like the bambdo chairs
shown in Figs. 45t and- 402. The back:
with arm reshg. reminds us of our windsor
chairs. It hasybren suggested that our
design influenced the Chinese but this is
impossible since chairs of this type have
Bren  used for many centuries in China
while the elrliest specimens of windsor
chairs do not go back much [farther

HEATING DEVICES

In Southern and Cenrral Gh-i:nu no

~ provisien is made to heat the houses in

winter as the cold is not very severe. Th
tect themselves with warm padded
To protect the extremities hand and footstoves are
“in use, i.e., basins of earthenware ‘or metal, flled with
charceal. Be51de contrivances of general use and wide
distribution one ean sce how some localitics evolved
their own peculiar methods for keeping warm. In an
oil-mill in Kiangsi, a
had a table around which they would sit to ecat or 10

nesc pro-

play games when the press did not require thel?

services. Under this table in the mud foor was 2

squace hole lined with bricks and filled with ashes

othing or furs..

~and charcoal. 1 sat there myself wrapped in my'uvcr-

large drafiy shed, the workers -

-

coat on a cold December day and found nice warmth

coming from below which spread around the lower

part ofyqur existence an agrecable atmosphere.
In7the same districe, near Teh An, Kiangs, 1-saw

Fio. 47z, Broost

the heared stpol pictuted in Plg 465. Even in winter
on the farm the women have their duties outside the
house. There are various productions of the field
spread out on large wicker trays, or hamboo muts, to
be dried in the sun, and the old granny sits by 1o keep
the stray dogs, or the feathered tribe avway. She has her

spinning whtc] beside her, and sits upon the heared

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 znil then 'she picks vp the iren
chopsticks, and stirs the embers inwo new activity.

This stool, which may be compared w a bottornless
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e other. When not in use-they_are usually hurg agninst.
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tub, is 21 inches high, the diameter on the wop 114
inches. The upen cut on the side is g inches from the
" ground and the diameter of the bottom part 1344
inches. Through the lower part passes horizontally a

*side-sraves of the tub, and on it reposes the earthen-
“ware bowl which helds the ashes and ehareoal, The
iron chapsticks are 7 inches long and the cnda are
united by o chain lest one mcmbtr steay from the

~ the side of the: stool by pussing onc of the pair
through one of-the decarative slats in the upper part
of the stool. :
In Ten Tui motniain range in Chekiang we found
much in use 4 hand and fodt warming stove like the
one shown in Fig. 466, Otherwise there are no hearr

Fla. 473
ing arrangements in the house except the kitchen
stove and that is enly used for cacking, not house
warrning. The people keep their bodies warm by
putting cotton-padded garment upon garment. The
told is gaged by the amount ‘of garments it takes to
keep comforiable, Yestepday it was five coats cold,
today it is onoly three. Oualy for the hands and feet
they deem it necessary to apply external hear, und
that is afforded by the hand-stove here shown which
also many times becomes a . foot-stove. The peaple
carry these ember-bowls with ‘them in and about the
house, also when going to the Aelds or walking abour
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 hold their feet over it. -

The stove pictured in Fig. 466 is an unglazed
earthenware pot, sbout 7% inches high, with widest
diarnerer 8 inches, and 6 inches diameter on top,
bound by humboo'strips which run up inte the handie.
The upper part of the pot is ornamented- with con-

.

wooden stick, resting looscly in square mortises in the

o ubn agoing and. conjur

Dasizoo

vemmnal designs stamped inw the clay. The bowl is
over halt flled with woad ashes;:
gfnbers from a wood-fire are then put wn-top of the
“ashes. The Chinese press this stove Into service for
alt kinds of ather uses: The solid flac-irous clsewhere
described, for instance, are frequendy heated with
this stove. At ofie place T saw it used 2§ a nest for
little chickens to keep them warm at night, the ashes
having retained sufficient heat for this purpose. The
}Jhotogl.!ph was taken at Se Aw, Cht,kung.._._._...-

The thought of a brazier is apt w set one imagina-
up vivid picwres of the
Arabian Nights. We fancy apartments resplendent
with oriental rugs, whcrc graccful . figures —recline
upon gaily culored pillows around "o brazier, from
which fumes of fragranc incense risihg in $traight

ln:e charcoal or

]{n-r_u{-'E’mf'.'

Bous.

“lines up to the high ceiling, mingle 1o semi-dackness

with the tortuous forms of carved dragons and
fabulous .mlrmls 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.
Jnearer 1o sweanng at than by it

In 5(:uthf:m and Central China the winters are
short, and the natives have never deemed it necessary
to give serious tholght 1o the providing of adequate
heating devices. Miserable makeshifts are hand-stoves
and sometimes the brazier, Fig, 467. The lauer is
usually placed under the table to keep the feet warm
when' the people sit ardund-the table at meal-times;
or for gambling, which for many Chinese,. is-atmaost
as important as meals, A metal bowl, usually of cast
iron, also sometimes, in more elaborate style of brass
or cupper, rests on 1 wooden stand with a perforated
top, into which the bowl is set and held securely in
place, The fuel used is charcoal. The height &t the
stand--is ¢ inches and the diameter of the bow! 22
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inches. The photograph Was taken In Changshu,
Kiangsi. The fumes of charcoal never become danger-
ous on account of the airy, or mthcr dr dft}' ‘construc-
_tlon of the common dwclhngx. . e
""Beside the large cooking «stove there isg-isually a
small stave to. be found in the Chinese kitchen, built
against the wall without any provmcm to carry off
the smicke. A structure sbout 214 feer high is erected,
% consisting of three brick wulls like a chimney but

large enough to hoid the brass tea kettle. A little
lower dowa provruding from the back wall is a brick

[ avith the. front apen. The wp opening 1s usually just T

however is quite typical. The handle serves o agitate
the fire, shuke down theeashes or o withdraw the
grate from the heanh. The length, including the
handle, is 22 inches, the width 6 inches. The average
thickness of the square bar is ¥ of an inch.

The photograph was taken in the Nutve City of
Shanghai. oo~ .

RILLOWS AND BEDS

The _upright position of Aome saprens, which
distinguishes him from other mammals, finds it§ ex-
pression 1o a limited degree,. in his sleeping huabit

-~

Fia, 474. Rusn Wice Laups.

ledge ad at che same height in front, extending from

ane §ide wall to the other, an iron bar or sometimes a
brick arch. Ledge and bar, or ledge ahd brick arch,

asthe case may be, form the support of the wrought

iron grate shownin Fig. 468. A" wood fre - s-mrde
on this grate, off arid on during thmﬁfgday with
. brush waod, as it is essential=tgthe well-being of the
Chinese 10 have hg.tm"l:éa &]l; ay long. They would
not think for-hifstance of taking 2*trip or boat ride,
itheut ‘taking a tea kettle along, in a wooden box
orthasket, padded carefully with cotron to keep the
ated hot for hours. The prate 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

s
")

vy

when the head has to rest highek than the rest of the
body, Because of this persistent habit, the redson of
which remuins unexpldintd the p).jlow must sure[y
be-'countcd amony life's necegsities. We read in the
Bible thar Jacob used stones for a pitlow, when night
ovcrmkmg him in the open, forced kim to find slecp
ing quarters without sheleer.

In China people are not far removed from r.m:h

primitiveness, and, in the hm[@of summar, one can .

see people sleep in the open, w1Lh all kind wof make-
shifts for a pillow; a brick, a stone, a piece of wood,”
a pair of shoes, ewc., when in all cases, the head rest

a I_itt]e higher than the rest of the bady. Piles of .
timber where the one end is higher than the other, ™

on account of the tapering from root end to trunk-
: " - j

Rs
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top, are ever in fuvor with slecping loofers or beggars®

since because of the slant, the siecpcr can rest, without

a pillow. For the same reason a householder can now

" and then be seen, stretéhed out in front-of his abode,

upon a wooden door taken from-its hinges and faid
upon the ground, with-onie end propped up a linle
o gain the necess’lr)r slane.

s
Fie. 375, Woouex' Rusiz Wier Layie,

.

There -is a “large variety of Chinese pll]ows for
sletpmg, w:th however one characteristic inherent in
all: namely that they are extremely uncomfortable
for occidentals. The Canwonese people are fond of
using in summer a square box-shaped pillow of
porcelain, one of these is shawn in Fig. 469. It is con-
sidered very covling. The dimensions are 6 by 5 by
2% inches. It was given w me by a Cantonese family’
in Shanghai, but I am afraid that I have not so far
shown sufficient uppreéiatinn 10 use it, not even in the
heat of summer. '

An ordinary bamboo pillow is shown in Fig. g470.
By looking at it, one can imagine how admirably it

"fits the neck. It is 13%-inches long and ‘a tirtle gver

4 inches high. T found it in an Inn"in Tatung,

“spreading on the floor their bedding w _
of 2 plece of wadding, zbout 3 by & feet Th extent,

7 . . :
Anhwel provinee, and procured it for a small con-

sidgration _to take along as a souvenir, .
In . connection .with sIccping appliances, a final
ward s fecessary cotcerning’ bedbugs. They areia
sine qua non in China, and the Chinese view 1t with
apprehension if a person is not bothered by them:
a healthy person must have bedbugs. All the "poor

© victims object to, is too many It 1s thcrefore quite

frequently that cne sees' the bed-boards, or Frames,
swith the cane, rattan, or chamzrops cords, taken dut

into the open, in view of everybody, and plentifully-

besprinkled with scalding hot watér. Bamboo pillows
are similarly treated. Leather pillows dont lend
themselves 10 such treatment and probably harbor
always a few reprcsenmtwc specimens to perpetuate

the breed. .

On‘a boat-trip in Chekiang, T saw the_boat people

enclosed in blue cotton cloth. In the day time it vas
rolled vp and wrapped with a sheet of rush matting.
The ‘matting was put on the floor, and the wadding
served as. 1 cover, For a pillow these people taok
their upper garments and folded thern up into a small
bundle. 1 always envied such sufficiehcy, and yet my
mode of inland travel wus a ¢lose_approach to such
qimplicity Wadding to sleep upon and a feather
pillaw, two mare items, gave me the fcehng that I
traveled like a geptleman. e
Another more elaborate plﬂow also of bumboo is
pictured in. Fig. 471. Tt is even somewhat, resilient and

“rather gr:lceful in appearance, although a couch made

in the same style we might view with more apprccn-
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 fojded fat to fit conveniendy into the
bedding which any Chinese traveller carries with him.

upon 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 ﬁ_wondcn frame,
in the same way as our cahe chair sears are attached
ina row of hales along the edges. More common it
is to find merely wooden boards, with seme straw on
top, either in 1 bedstead frame or on trestles, Push-
ing two of the square Chinese tibles togéther, makes
also a convenient bed, with the drawback, however,
that ane has 1o rise garly to.restoze the tables o their -
Tegiumate use,

As we have learned already the Chinese like sub-

ich consisted

All you can hope to find-in a Chinese inn, is a place *
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stance ' in their pillowws and among other L]nds use
leather” ones, lacquered dnd sruffed with chaff or

barpboo shavlngs They are about two feet long, with*

a square cross section, and are ngtfn whit more
‘comfortable than ali the rest. Another kind, used by
| rravelieg ‘merchants is a wdbden |box, covered with
leather, in general outline 5k dir to the bambeo
-pillow, Fig. 470. The curved top epens like a lid and
the traveler upon retiring.can store in the plllow all
- his valuables znd be sure chat “nobady can get them
without rudélv awakening hlm

BROOMS .«
- A notible femure of the breem, shown in Fig.
472, 1s its renewability. The end of the wooden, handle
is bent over, probablv with the aid of a fire and holds,
in the fork of the bend, a bundle of straw. The up-
bent end parallel to the handle- “shafy, is tied to the
" latter with a rope to hold the buridle of ‘straw in
“place. When the straw has been worn down from
frequent use the rdpe is loosened, a new bundle 3
. put in place of the old one, arid the rope oncr: more
tightened. Brooms are used im Chinese households,
in the same manner as in the Western world, Long
handled broomis like the one shown, ace however,
rarer than short fhandled brooms, With the latter,
thtf_(}hincsc have to steop, a practict they den't seem
-0 sbjrer to-ar alk Dusepans. sreusually made-of
wicker ar bamboo spllnts similar to the scoops shown
in Fig. sr. In the averdue Chinese house orie finds
only mud-flnars, though sometimes, in bed-rooms,
wooden floors. The Aoars are never washed.:At meal-
times bones and refuse are scattered upen the Aoor,
i only the most indigestible remnants of which are not
snatched vp by stray dogs, which always find their
way into the houses at meal-times. The oaly cleaning
-7 a Chinese floor ever does get is with the broom, not-
withstanding the fact thar the floar has servéd as

spittoon, handkerchief; children's toiler; etc., ete..
Broom-making is not a trade by itself. On the
farms the peasants make brooms for their own use,

_and now and then some of the poorer folk will make ™

quantities for sale and peddle them about the countey.
. Brooms differ in mategjal and workmanship aceord.
ing to lncality. 1o, the dorth, the stems of the kau-
“liang or miller, are used extensively, and in .the south,
even splints of bamboo-bundled together, The photo-
: graph 'was 1aken near Changshu, ’Kiangsi
= The brush shown in Fig. 473 is used for clganing
- pots and pans. It was phumgraphed Qm——-Fucho\\
Kiabgsi, and represents a commeon type, found ex.-

-

tensively in China. It is made of a
tound piece of bamboo, the ‘end of
which has been, cut longitudinally into
n¥iny paralfel slits to form the byistles.
1 include this sample here to show-the
prmmple of makmo 2 brush out of one
piece oF"wood by merely fraying thie
end. The carptntcrs brush, dealt =with. |
qunder Fig. 373 is also of that type, *
_About the Chinese brush’ pen, for
- wrmng, the tradition is current that it
Wik m\tntcﬂ in [he 3[(] cen[ury BC
but it"is ‘hard to believe that-no im-
-plement’ of 2 similar sart was replaced
by it. The prototype of any brush is a
wooden stick. Dipped into a medium
and variously applied to trace lines the
end would be apt to fray and then the

~application of paint” would at once be-
com®easier. After: such a practical Frc. as6.
experience the next step i the develop. éz}ﬂ‘;‘i_gl

- ment might have been to fray- the end
of the stick purpnst]y by m:l!\mg in-
cisions. The invention of thg writing brush in the
3rd century s.c. was probably then only another step
in the development. ' . \

when hair tied to the '
end of a stick rcp]'iced
the _woodcn ﬁ_brcs B

R
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LIGHTING

Fig. q74.shows three
specimens of rush lamps
which fare now rapidly
disapﬁé{,aring due.to.the
intrudﬂction -'Df rkero-
sene 111 China. o

S A skand of porcel’un

carthenware or brass
© gervesi to hold a small
mrthehwarc ; brass

dish whlch contains the
oil. Two_ or three pgetcs
“of the' gith.of a rush,
Jtncus conuvnunis, aie

laid in the ol and T 477 Jeasise Comavs
allowed o extend. a . e
little beyond the rim of 2

“the oil conrainer. Frequenily a piece of iron -curved
to fit the shape of the dish, and long enough to pro-
trude ﬂomcwhat from the oil, is luid over the “wicks

-+ o e,
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"'Lendmg from the oil are llt .md as they bun
are pushed out from the oll with the picce
which is grasped by the end projecting from
The' mlmost frequently used as fuel for these /
e ved from the soy be:m, Glycine )’usprd’m
e seeds, Bmmm rapa. Unul thc introl

ion. of Lechnc, mpc ml was thc LJ’IE!’{[)CS[ and

4 lnchcs and its thickness 14 of an inch, The stem of
[h porcelain stadd is. hollow and p]ugutd L the -
hiddle to form an upper and lower hollow space:
/The Bowl-shaped top of the stand has a hole 3 inch
iy diamerer in its center communicating with the
upper half of the hollow stand-stem. On the rim of
the stand top at equal intervals are three small pros
jections which form part of the stand, bur are lefr *
unglazed, The loose vil dish rests on these projections
which: na doubt scrve tofkecp the top of the stand
from geting tou hot when the, lump is burning. The
decorations on the porcelain are apphec[ by hmd in

: - bloe under the glaze.

The earthenware stand in the middle of the picture’

"is 644 inches high It i enticely formed of clay by

hand, not upon a wheel, a5 closer inspestion reveuls.
“The stem is hollow but is closed tightly by the bowl-
shaped. top which also has three projections in this
cuse plazed over'like the entire outside. These projec-
tions extend a liude above and beyond the side of the,
rim of the. bowl-shaped top of the stand. The color
of this gluze is of-that smooth dead, robin’s egg blue
which is seen so frequendy 1rour1d Shanghai on

- cheap pottery, The battom of the under-rim on-which

the Jamp stancs has three de; pressions, at equal jnter-
vals made apparefitly with the potter's thumb. The

" result Js that the lamp does nor stivd upon a con-
“tinuous ciccalgr rim but on three projections. These
~spaces prohably served to prevent gases from accumu-

lating in the hollow stem of the lamp when it under- -
went firingin the L11n1 The lamp was built wp of

three pieces, the lower bowl, the stem and bowl-
o 5h'3ped top. The stem was.formed by rolling tr}gethe[
-a flat din “piece of clay. The longitudinal Yaprjoing,
carcfu]ly smeared over on rhc outmdc, and’-hiddeq.

“by the ghize, can still be seen on the inside of the
stem running from bortom o top ina straight line,

A dish to contiin the oil; not here shown is likewise

used with this earthenwire: lamp stand.
The brass lamp- is 12% inches high. Th<. bowl-

shaped’ tap, avith three copper pins projecting upward, -
s soldered tovthe solid stem. The foor of the lamp
sminant known to the Chinese. ‘consists of an Inverted brass cup soldered o the
O ht th.rt:c I.lmps shown in Flg 47y oné is of bottom of 1 shallow brass dish, 6% inc ]cs in diameter.,
oreelain, one of brass, and the one in.the center of  F 1€ stem passes through a hole in the center of these
.Jr[henw.lre Like many other Chinese articles lamps 10 pieces and s riveted into place. All the different
re m.1dc of various ]'Tl..ltt]’l"ll 5 the order as far as pieces campuosing  this lep-qtand were cast, The

ens ornamenting of the stef was done with a” file. The
two bowllike pieces and the inverted cup-shaped
¥, et The one m.tde DE pﬁne}am is. 11% ml:he-, fout, were finished inTa pnmtrwc fathe with rcc1pr0—
hig On"top FEsts an ung .zzcd ethhenware dish. for  cating motion.

The brass oil-dish for this l'1mp measures 3%

" . : . .
H .




-SHELTER

315

iinches across on top. It has a flat piece for 2 handle
with a little projection riveted into 2 mrrr:hpoy‘uw
hole into the side of the oil dish, To weigh ‘down the
wicks fur this better grade of lamp_aod centainer, u
piece of birass is used similar wo the iron ones used for
the cheaper carthenware lamps. I have not seen any
of these wick weights; as is usual with discarded im-
plements. the small accessories are lost first. .
All chree lamps were procured and photographed
“in Shanghai. .

our industrial, life.

the container and oozes over forming drops on the

bottem of the bow! whigh drip into the bamboo
wough suspended obliquely berween the legs of the

~stand, This teough is closed av its Joywer end by one”

of the natural division growths which separate the
hollow stem of bamboa tress into different compart-
mente, .- ’

The Chinese in whatever they do or ke rarely
strive for that perfection which we deem necessary in
The free use they make of the

. -'The simplest and most commonly used stands for

" rush wick lamps were made of wood and have gener- -

-ally disappeared. I found sore of them still in use, in

and areund Sha Ho. One of thiem is shawn in Fig. 475.
The stand is composed of four upright legs, twa of
‘them 1 foot high, the other two 7% inches high; they
“are held together by rungs mortised with round
tenons inw the uprights. The_dls[ancc between the
upright legs ot the base is 414 inches. A porcelain
bowl, 314 m(hen in dmmcLer and % inch high,

used as an oil container and placed upon che ‘imnd._

- 1 did not sce any wick-weights used with these lamps,

- The bowl s filled with oilhand the rush wick simpl

~laid into it with the ends extending. The ofl-containe

.'Sweats, lh‘lt is, 0il creeps up- thc: wu:k to tht, edye r:nf
A

a

'prt:::l.im‘l

Fiez, g9, Busie Wieks, Cuenle Cone axo Dorep Casole.

“about” testifies to this, also the typical ex-
“can do,” which implies that perfection is
neither c‘(pcctcd nor dcsnrr:d I\CCPII'I‘J’ this. in- nund

word

i 1[ 1“| not SLII'])['I‘\IH&, o seQ prt;grcss in many thmgs

comc: to @ certain point and step there .ﬂ)r uptly. Eor
the Chinese” it has reached the * ‘i do” stuge and
tuther development is arrested. An example o potot
is the oikbow! of the rush wick lamps. Such dishes
of unglaized clay have been used in the ateror
Orient for ;more than qooo years, also stands upon
which o puf the lamps. How long the Chinese have

" had them is hard 10. .conjecture, The Chinese did not

_pdy any attention to indusities and -crafts’ in their
writings- until abpue the’ Sung Dynasty  {gho-128s),
and we ger therefore scont infgrmation from theie




Fic. 480, CANBLEMAKER'S WORKBENCH,

literature concerning  the pnmltlvc mdustrlc-: :md :
modes of hvmg One fact is ceruin, however, that:

the Chinese tof this day use a little round bowl be it
of metal, earthenwure or porcelain, for lhen: “farips,
Extensive txcwatmns in Palestine have brought\ to

'hght lamp-bawls of varigus periods which show an.
 interesting development from «he simple bowl, with .
2 which the ‘Chinese. dc%lopmcnt stoppcd "to . the "

lou:d cul hmps with holes for a wick- ’and fUr ﬁlhng
61),. The.developmient ‘started: with crimping the
. 1lt1e, as the earliest _examples show; to mdrl\
.____the p]acc for the wick, An tmmplc from Gezer, ca.
-1500 B.C, shows the erimping more: defined, and the
 MEXC Step (o closmg the wp and lcavmg openings for
swick” an(] il secrns almost obvious, and yet It was
not until the Hcllcmst]c period (2 Rnrury B..)
thh\ such ‘examples occur, as shown by excavatmns in
lestme
_ - 475 was taken at’ 1:Sha Ho, a srmll @\Jfﬁt w@wn
'm Kiangsi provinee. -

:__.hql_gikcr susﬁml_dcd_\from the cciling. Fig. 476 will aid

o C\Fﬁ\ngsbu Kidngsi, 1 saw an m;tresung lamp—.

in understanding the descri'pl‘;iéh'. A. bamboo tube,
about 4 feer long is suspended vertically by a top .-
hook from the ceiling. In ic-slides freely a wooden
o8 with a little notched block wedged on its entd to

* which the oil lamp can: be hung." A wotiden carch-

strip, with ‘one end tied to the lower end of the
bambeo tube acts .}s a brake, The other end, Qf this
wooden strip has:a round hole large’ cnough for the
wooden sliding” rod to pass (hrough By inspection-

- of the picture the-. undcrlymg principle may now be

read]ly__unders]tood. The echndmg length of the slid-
ihg rod can be shortened by pushing it up-into the

bamboo tube, or icngthencd by- pmh]n,i_, it downward'
outof the tube. In that case 1t will bt 11eccs&1ry to

release the brake, that is Lift the perfor ted .end of the

woaden piece which ughtens the rods The. principle
is one of friction. The more dawn-pyllghere is, the
tlghltr will be the frictional fnrce"‘:holdmg the rod in
posmtm. We would call.such a device a trammel, be-
cuuse of its 51m|1'1r1ty to the adjustable i 1r_gr1 “tod with

2 hook_for the saspension of 2 \:Dokmg -pot over e -

chlh'mey fire. Eor many celituries past, #the Chinese
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__|a' built -up hearth not an the open fire. Proof ot this
: '4 furmshed by’ graves from.the Han Dynasty (206
2 L2320 AD); which have revealed that at that permd

uel door at one end and 2 chimaey at the-other, and
with- severa] Pot holes on the upper surface. A
mmcl is under these cnndmons not fnecessary, so
"China we find such a device only used 2s a
P ol fer, In Japan, on the other nand, where the

il quite rékently; we find that cooking in

Hinese type seen in Changshu, Kiangsi.
he skewch’ Fig. 477 shows two ‘trammels of the
'11 (19’3) found in Japanese peasant kitchens,
cd dn | “the same principle, as-. the Chinese

from the ceiling ‘over the’ charcoal fire. . The
se ooking trammiel -is made of. bambco or
nd the small perforated p Piece which exerts the.
ng force is usu.\lly made w the form of 2 fish.

1ave eache(l a stag,c where thcy do Lhetr cookmg on

has been much more prlmltwc ‘than in~

: houscs ts still done o¥er an open charcoal fire,.
imilar trampmels. Fig. 476 was sketched after’

o

amp—holder, (Fig. -476). -These trammels are sus-,

other Japanese type is shown on the” lefr, Herg *

- . ;
ovcr a pullty runs a mpe t one l:!‘,\d of whsch a hook

is -attached 16 carry the load, namely a teazkertle or

cooking-pot. The other end of the rope, with a

" perforated piece of wood acis-as a b}ake Alikethe key
" already cast iron cooking ranges were in use with a =

or rope slide used 1o tlghten ‘the guv rope on 'y tént.

The rlght ﬁgure represents a trammel from
Nagpsaki, g specimen of which was sent to the Mercer

Museurn., The left ‘trammel, was sketched after a

drawing by Hokusai, Japanese color pnm—:llustmtor .

of the early 19th century

Fig. 478 gives 1 view- of a- lamp from \Lhr: Lung
Chuan District in- Chekidng. In this regior native
iran accurs, and wrought iron. lamps like the one
shown here are théréfore not infrcqucndy mee with.
There are two parts to the specimen here shown, \L‘hc
stand praper with-a Catch‘basm and the cast iran

_bowl for oil and wick. The howl *ests upon a fixed,

iron ring, extcndmg horlzontally from the uprlg}hr
aimn, which in turn terminates. in a-loop on top
hanging” the lamp up agamst the wall. Below' the

lamp bowl is the. catch-basin. The fuel is vcgemhle

cul and the wick: the pith of a rush. -
" The adaptability of the iamp is thrc: fold, it can
be cafried gbout in thc: hOUSG\ hung up ag

Lo

-

dmst tht T
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w.lll ‘md stood upon ity three legs. Three letrs are
.Mmost appmprmte for a lnmp whmh should stand
solidly “withour shaking. Even ofrid rough, uneven’
surface . a ]Jmp cooking por, “table, stool, etc., m_th
thrcc legs will always ‘stand firmly.. - " » -

The lamp shown bclonged to a farmer of Ta Yuo,
'Chcl\a‘mg, a place famous for the making of Seladen
poreelain ln fr_rrer ccmurlts

umes l\cqwa\ onIv :

5. usccl for mdl\tng Lﬂl‘]dlES,
) D}.'.ﬁllmcs, othcr _subel.mces such as insect ;
“and vegcmblc tallow, -have been emplayed.

insect WX 1§ the product wf an, insect,

UECCN'

-l'hL insect .noumshcs 1tse|f from thc: sip pf
,-which it extracts from  the-small branchgs,

' 'I'hc

_' CHINA AT WORK

bt 'since the T‘mbqéﬁ'lﬁ -007 A.D.) and the- Sung (gfo-

.bottom, and so softens’

and in tufn 'i_'t-'_void‘ﬁ':":i'\\ihitish substance, the so-called.

insgef wax, with which the branches become gradu--
"ty coercd In August this substance is scmptd off

the brzm:hcs The crude wax is melted 10 separate it
from _,'mpurmes and is then poured into. molds for

coolirfy. Tt is sold in the shape of round gdkcs as it
comés from the molds. The meling pmljt 15 abour.

186§ F. and its composition seems 1o b a ceryl

cerotate. Ity its purified form it is tr‘ln'ﬂuccnt, white
And highly criystalline. <
{The vq,t:l.lblc tallow 15 a white h.udxfat r.nclosmg"""

Lhe«.,r:cds of the tallow tree, Stilifrpia se&:fcm. It meles

'at ir2® F, and its chemical compmm,bn is p.}l[mtm'

rith some olein. The seeds with [hclr ‘white cavering
are steamed in wmod\cn cylinders - Wll’h perforated
' bottoms. The steam enters through ‘the holés in the
tallow thar it can Be sep-
arated from the seeds B geady beuting them with
stone hammers, _or.by pounding ﬁ:hcm i 4 maorrar.

with o trip hammer. The' beuten mass is. sifted
" through het sieves which retain the seeds. The frag-
mepts. of the white seed-coverings,” the vegewble .

aturk. shm\: armth:.r candlie dipping wheel, wlmh waly phnmgmphtd t atone Ior ’
.(hf._ <l?n\nu,s of tlm ang »huwn in Tug, 480,

s
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tal]ow, are further pulvenzed in an cdgc rml}. The
sulting powder is still impure, being mmtd with -
h¢r1ng particles of the seed . pellicles, but purifca-. .
rion is .effected by. pressing the mass throuorh a

lprcss, similar ta the one described under Figs.
T ,139 The m.;ss forced thraugh the rmgs, is

vhue it its mlurai Qt‘.lte This codting is an
C fc lturr: 1n‘1amuch as it prtvcnts gutttrmg,

. funerals. Tnsect w‘w has a Higher melting - -point
1807 "F..against 112° F. of vegetable- tallow) and
herefore. keeps the quuid tallow confined hear the

the burning candle seems surrowrided by 'a wall and
* ~this is the outer layer of insect wax which is con-

ylmder fade up of bamboo or willow irings, in an

[_Of msn,ct wax to ﬁfw p.ll'ts of veget.ib d tallow.
_ my ehpr:m_nce most, Of the candles used ig (.hlna ¢

cotors‘ dre added to fit the “candles for Festive.
|cms, red for happy events amd ‘white  or _green .

Hame- and-assures complete combustion. The top of -
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ing covcring one fourth the length of this wick stick.
The bamboo sticks-for the solid bamboo wicks are
spht from-a thick-willed bamboo stem and for round-
mg are pu]]cd through a round, sharp-cdged hole in
a flac piece of iron: A number of sticks thus prcparcd

- are spread ,out upon the working berch and a linc

is drawn upon them with Chinese ink at right angles
fé their length. In this manner each rod will receive

a litle mark to determine the spot from which ‘the
w'.ndmg of the rushes to form the candlc proper is
to commence,

"Fig. afio gives a view of the workm“ bench. For
medium sized candles such as those shown in Fig.
479, six rushes arc takén, from the heap on the bench
and laid wpan the square wooden board and fattened
by -rolling over them the round wooden stick, heré
seent lying on’the board. They ace 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, foss.silk, pulled from-the distaff, {conf. Fig. 247
for a dewiled account of ir) -on- the bench, is wound
spically up and down over the grevinusly wound
Kushgsy whcreupon rhc wick stick is ready to be
dipped.. -l

There | is a certain qu’t]lty in the ﬂoss sk whlch
rmakes it adhere where put, and therefore no Tying is
‘necessary. The Chinese have s6lved the’ Probldm of ~
giving b[.‘tbilltyJ to the rushes in their own way; in

sumed. at aslower rate than the vegetable rallow. A~ old England, Ireland and Scotland, a narrow strip of

" tombustion problem’ is thus ideally solved. Whether -
" or not the stick wick, presently to be described, is a

the outer husk was left all'along the rush pith, to give

the latiersthe necessary strength..
Th

ﬁ.

1

necessary feature to affard-bakenecd-combustiotytdo—=

- not know. The anly drawback, pf the Chinese candle
s that it bds 10 be lanu{'fed from’ rlme to time, If this..
"ls not d c ‘the n:h:lrred end- W1ll tumblr: gver and -
ake 4 mess of the candle ‘by-burning a_pathway

he peasants do the snuffidy qmcLly with the fingees. .
vhile utherwuc bmss snuﬁcrs co,nstructed l]ke sugar-

I
“two dlffcrent types of cnndlcs used n-

_.I\md to be used on a pncket and the
a socLeted cand]e‘itwk a8 hert showu Thc

in the central
s _ h "Anh»vel, Kiangsi,
unan"Hupch the cindles wiiiely u-.c:d a - socketed

41515 of thf: candle is, conforrmng t its type,
]low reed adaphb]c for a pnclvat or a solid
amboo stick for a sacketed Cﬂ.ll&l&s[lclx Thc burn-
'mg p.m__of the candle hcrc shown appcars as a swcl]

the, outer enating w:th a %esultm[ Hood of tallonws *

411d]cst1CL are thosc prtferflbly ﬂ.}“séd The wick or -

wick stick which is '-uctesmr{”for hanging it, with
.the .woun-end downward, on the dipping wheel. -
“The Anished cindle in Fig. 479 shows this suspension
took- plainly. Newr the unwoun_d openr end of the
bambc-o rod -aleross-cut half through the wick stick
is. made- with u knife, and the blade turned while
still In the cut to split the bl ade h:yond the incision

and downward toward the stick-end for a short =

stretch. The split piece is'then bent outward over the
ﬁ;me of an oit larnp, other{ wise it whuld be liable
break and not keep the position in which it forms the
~ hpok. Candles withs a holldw sced centes,- have o Sup-
plementary pointed bamboo rod -with a hook on, ity
pushed ifte the end hole, ~ o :

For the purpose of dipping, the cancHe w1cL~r0ds, .

wrapped as described with their rush-wicks, are hung
up on a dipping wheel, as can be secn in Figs. 481
and 382. A working-man sits'in froiit of the wheel,
takes down a wrapped rod, dip§ i, and hangs it upon

another hoop on the same wheel. He turnsithe wheel

. e pe I AR 1 1ol
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to bring the ;.Ucl\s to be d1ppcd in the hol wax in
front of him ‘until the wheel has made a complete
revolution when the first one of the dipped rods, now -
hardened in the con! air, will again be in front of the
worker, Now the cooled rods receive the second

depmg which is completcd after. ‘an-hc-p-cumplm—gmph -qu_{.a.].;eﬁ_m_sﬂml;.__hﬂngﬂ .

T

revolution of the whce,l Thus the work proceeds, by °
successive dippings, antil. the layers on the sticks
reach the thickhess requ:rcd faor the size of the
candle. The final act is the dipping in a colored -
solution which gwcsxco]or to the candle. The pboto-




Chapter V
TOOLS FOR ENABLING TRANSPORT

- ROADS

N OLDEN iimes. excellent wide roads were in
existence in Chita suitable for chariots, coaches,
and wagons of many. descriptions. As early as the
Chow Dynasty (1122-24g s.c.} the traffic necessitated -
the prescription of a uniform scale of gropertion for
wheeled vehicles, prohibition of “furious driving,”
_:.lfi;ld trafhic regulations at crowdéd crossings. Various

Fia. 383, CHiNisE

- 3
native records of the pericd 221-58g a.p. mention the
use of carriages, which registered distances with a
mechanical contrivancé by which the wooden fgure
of a man struck a drum at the end of exch li {1/ of
a mile}. Present day conditions show a different pic-
ture especially in soutbern and central China where
the two-wheeled cart is not known. The splr:ndidf

_with the establishment of the republic.

and wheelbarrows. The Chinese peasant, ever intent
to gain mere ground for the cultivation of his crops,
has graduzily reduced the width of former highways,
unhampered by a watchful goveniment. In fact the
greedy ofhcials huve winked at such encroachments,
as long s they have been thereby cna!'2d o exact
increased contributions ln taxes a1 in niad from the
hardwnrking PPEnsATLs, It must be st;llcd, h()we\-‘er,

WHEFLRARROW. .

that my criticism ‘refers to the old regime which ended
Naturally
changes did not come over night. While the mon-
archy was overthrown in-1gi1, the enlightened poli-
cics of .the young republic have not had time to work

appreciable changes for the --gencrul- betterment. af the ' . .. ...

country. {t is only withip the last five years that an

roads arc gone, and in theit place, we find only marz -extensive program of road bulldmg has ‘been carried

row paths, scarceld wide cnough for fnot p.lsst:ng(.rs

azi

oul.
.
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) 7 . a
WHEELBARROWS - Two long shafis, held at o proper distance {rem cach

I Central and 'Qn;uthem Ching where the roads are other by twa crosspleces, terminate iv the handle-
ton marrow for wheeled carts the most _widcly. osese] ,b[:]lrs, fmd fufm]t];c E]:I_Sl,s at [hlf \\}!l?ngu \rchtcic\] In}llo
conveyunce fur inunsportation s the wheelbarraw, t Em 15 1.11(;1‘“3(.}(1 t‘“]: Attice wor ‘f\l‘m 1 surrounds the
While there are many kinds of wheelharrows, the the ™ cel. On euch side a can ylitg ninc a3 f(rrm‘c\d by -

: curved bars avached 1o the mainshafes by crosspieces.
The accompanying sketch, Fig, g8, will make this
clear. The wheel, dbout 3 feet in diameter, 1s made

- ) 4

entirely of wood and has two iren bands around the

hub, and an icen tire. The wde is nade of some very
strong wooed. From the frame of the wheelbarrow two
picces extend downward with the bearing holes for

the axle. This lueks tather }lILL*lF]t}L]\. anel yet these
piedes stund up splendidly under the hmn strain of

ramense lodds and the considerable bumping over the

“miiserable roads. These wheelbarraws are masierpicees

of joinery aud special care is bestowed on the selection
+ of ilfe best grades of hard wood for all parts.

- Hesides transporting goods with these wheelbar-
rows, the Chinese use them also for passengers, 1 havic
seeq as many s six people on them, three sicting o
cach side with their feer dangling down. If only one
pussenger is conveyed the driver balunces the wheel-
barrow skillfully with the wheel dilted ac a consider-
able angle Froi the vertical. If 2 peasant wants to ke

i pig to the market, he saves himself all the trouble of

.

" R I N Trpe- - . H ‘. . .
Fir ghy Derae or Cinsrse goiding® the .rLc.chm.ml. bc._lst, by tying it opon the »
| o LWk ) BRI CI)NSTnl't"I'IU‘C_,_?- wheelbarrow :1I)C] Wh(’._{.‘llng it w the rr_mrkct.

_ This description” would not be cg"mplclc.\'vi_fh':i?ut
shown in Fig. 1343 is typical of them all; the principle  mentioning the squeaking of the unoiled axle, a night-
hein i alay Ay tho < e, 1.8 S—rLT L;}f—g-exvhﬂel—mmmj'dcd‘“'m&fﬁﬁ“fmfﬁ'gﬁﬁﬁrﬁfhifh‘&ﬁﬁﬂtlbbﬁtht}"[fit_@%tsc_'_
by a fr"lmcwork guardmg the upper past of the wheel  in the least. 1n Shamung.:m_d Honan, sails are fse-

> .
from contact with-merchandise or persons transported.  quently used on wheelbarrows, A large sheet of cloth

Fic. 4835, Suip ror  TeawsrorrIng MuD.
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front, which tan be raised
“or recfed at will. the ropes
Bring atcached tothe handle-
bar close w the rniri\'gf.;w-
Tt photegraph &astuken
in the yurd ol a fann abeu
o lowest from Te An, in -

.

Kiangst Provinee,

SLLED

“ Ay the devices relue
mg o Chinest transport-
tion must be mentioned the
sled which ne doubr pre-
ceded  the wagon in i

development. Fig 85 pives

“a priminve example. To gy
- used for shifting mud from
+ one part of aheldwo ;L[i(_'_:[htr, _—

\\.:Ilt]'l lL’\'CH‘lI)"\_j thf_' SUJ'f'JEC B -
for tiwe-growing. The helds
must he perfealy level o allow of umiform nunda-
tion. Fur the runncrs of the vehide naurally cyrved
pieces of woodd are selected, They are held rogether by
four crasspieces mortised into the ruoners, The in-
tervening spaces are Olled with boards which rese
loosely i longitudinal grooves cuc in the ronners. in
| the munner in which panels are held in_place. At the
end where the runners curve -upward wouden pegs

3

Crinrse Sirass DarT as Usio oy 1t Povaxe Lare iy 1p2s.

have been placed to fasten the rope Eanh iy heuped
upon the plattorm, and a draught animal is required
1o drag it abow over the feld. For loading and un-
loading, shovels ure emploved. The length of the
runners is about 5 feer, the width of the whole con-
trivance is 2 feet 3 inches. Tt was photographed on u
furm about 5 Li_from San Ho, Anhwei, - »#8ere we
were the goests of 2 retired ofbiciul. formerly the sec

retary, of the General of Amoy.

CARTS DRAWN BY ANIMALS

. The fwo-wheeled cart is a ve-
hicle of Norsth China, ln former
' times 1t seems to have been com-
mon all over China. Through the
neglect of rtoads it disappeared
gradually and survived ooly 1in
Morth China under the sway of
the court in Peking, where the im-
portant business of victualizing: the
capital was sufficient, urge o keep
the roads leading from and to it in
. good repair. A.Semedo, a Jesuic of
the L';Eh century, observed that pub-
lic carriages in China disappeared
about the 16th century, at which




tume .1hey were in-
‘troduced in Europe.
Before describying

the two-wheeled care
as 1t 15 used 1n Shan-
shall
to the ‘use of primi-
tive an the
mud-flats of  the
P:‘)_v;mg Lake, Ki-

angsi, the fiest (wo-

tung, [ refer

CArts

(U

2 T
Poy s

Anrke Heanisos o1 4
Lrrase LLART.

.

wheeled carts [ saw
Chinut.
contiguous to the Yangtse River, there is towards
summer an cnormous rise of water n the lake, some-
thing like 3o feet, which subsides again towards win-

4 tn Being

rer, Om the estensiver mud-flats which are then
exposed, starls o luxuriods growth of reed-like mursh
grass, this 1s harvesteed for fuel, and then, after that,
. short L‘url}' grass 15 tuken Lijt with the hoe with muoch
of 1he soit Attached. The latter 15 wsed for fertilizimg *
the fields, and protectitig. against night {rost in Jano-*

PATMNE -5 o2
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ary, the younyg tobicco plants grown in the neighbor-
hood of the lake. -

The cart, Fig. 486, is transporting reed grass, and
the persons at work with it are males in spite” of
their skires. | )

The vart recalls conditions in Eurepe in the middle
ages and reminds me of a statement made by a Ger- | |
man historian {Guseav Freytag) who said thataround
1200wl cirts were few and. the Alsatians used
wagons without any fton. Wagons with iron Lrim-
mings came later from Swabio inte Alsuia, These all-
wooden Uhinese c,;rLé_E:'n‘m nodeubt also a link with
ancient times, Huang Ti (2697 8.6 15 said w have
invented carts and indecd there occurs w0 word for cart
amony the oldest Chinese signs. According 1o Giles
(A Chinese Biographical’ Dictionary, London and .
Shanghui 1858, p. 26g9). Hsi Chung, 2oth cenoury 5.,
i descendint of the Yellow Emperor, is said o have
heen Muaster of the Horse under e Grear Yi and to
have been the first 10 emplesy horses as draoghp ani-
mals. The statesman and Hese stadistcun:Kuan Chung
of the Zth century v.c. couns the cart amefig the im-
plements necessary for the peasant. An ode in the
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Shi-King, describing a battle between the Chinese i
the Huns i 827 s o contemporary-aceount, speaks
of cheswell-made war carriuges, nicely bulunced betore
and behind. The later characierization fits the Chi-
nese cart where the body should be well balaned
upon the axle uf the two wheels, Fig, 487 shows un-
other exumple of one of the primitive Povung cargs
used for lr;msp(:['ring fuel and prass, from the tur
stretching marshes to the boats. In their prinutiveness
these vehicles seern the prototype ol all tvo-soheeled

carts. The wheels ubout 5 Teer in dumeter, are bl up”

of solid planks joined together with dowels and vwo
dovetsiled crosspieces. The plunk
in the middle is left thicker in the
form of o central block, 1w form a
kind of nave or hub, The axle 15 o
rc:ugh beam squired @t both encs
to fit into squire mortises 0f the
wheels. The extending part of the
axle is secured with o wooden pin.
The plutform of the cart rests on
the axle. i such & manner that the
akle cn fredy wrn with  the
Wwherls. The asle is Armly fixed 1w
the wheels and wrns only as they
turn.

The pienut shows clearly the
primitive  wheel  which 15
mended with o Few fron cleats, b
originally there was not o particle
of iron used on the car, The yoke
which rests upon the neck of the
wuter buffalo is ted o the ends of

T
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the shalis.
bearms o

fire shafts are prolonged with

1o the originub shafts and it

seems i ey that fonnerly these carts were

dradin By omen ol Mules wre non used
in the didews ar alll The wheels are about
3 feer in dianeier, The cart was phioto-
gll';lphct] at the I’u).mg Like, }\'I;tnghi.

No. 1ol the skeeh Figo 8% shows one
of the buarings of the underside of the
pladform of the care. The pladorm consists
of twe 1'.||'_L:L' sludis abot 13: fCt‘L ||m§_,", Fun-
ning p;iruilrs]\ ai one end connected swith
the vake which s tied fo 1t There s sut-

" fctent space between the shatts for che
draft animal, but further behind the ey,
the shafts we connected with crosspieces
which, with hoards Tving upoen them,
parnile] with the shafts, form the body of

the cart. Lach shaiv under the bodv of the cart has a

short strengthening beam pinned wif with two paralle

wuedden pins. These ping extend about 6 inches down-
waurd {see shatch Neo 13 andd Qi over o bearing which
is merely a rounded space on the asle. On N 11 af

the skereh these rounded places are plainly indicared,

The cart Fig, g8y a wpical specimen of those used

LW el were At nloodueed by the Eanpueroe
Tav-in, the foender of the Tl ot _v_’t'l'i pano A shoe early
perwtly biswever they were not appears, dhawn by harses, but
v omwns Fheir wse was 0 a0 goedt aneasure restoctos e roval -
ard onolle ptmilies The cars o which the Bipecor oode were
mvariiy deawn by taery omen ol HL giray, “China Leadon
porE Vbl I pape 7oy

LT AL

. .
Fio. 453, Coastixg Juowk oF Sitaxrtxo,
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in North Ching, stanes unhicched inoa Chinese furm
vard, The shafts are propped with a stick 10 keep the
cart inan upright posivion. The wheels, abour g feet
in diameter, are ponderous -affairs, with huh,'_spukcs.
fellies and iron dres. The fellies are stodded on the
sidest with luvc beaded nugls ta prevent wear and in-
steacd of continuaus hoop tires, ure covered with de-
tached iron plaes 1o three sectons. This cart was
photngraphed in Weihsicn, Shantung, The axle does
nac tuen with the wheels as o the-Poyang grass cant
(Figs. 4580 and 457) but as with European care, the

5
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ther proteered from rain by an add:lum il covering of
oil cloth ur otled paper. Little windows are Atted on
the sides with black gauze wnd nowadays somenmes
even will pliss. The shafis extending an the back
furmash space for baggage. The passenger on the in-
sicle spreads authes bedding vpon the board foor, and
st sit in o cramped and uncomfonable pusition
with crossed legs, or with legs strewched straight from
the ﬁ][[l]l\’ hud\ lioith [}.E wluch p(mt:{m\ are maosg 11|1.
comioruable for- lurugllcr'\ not used 1L, Springs, of
course, the garl ey vot, anid on roush road you pel

\\ © P ggs. Rovie Hoar ok Kiavos) .

wheels wrn on the asfe. THE roughly - squared asle

fits between parallel pins a few inches apurt, project-

ing downward from the underpart of the- shafis.
These pins fit into grooves cut on the sides of dhe
axle, and in this manoer the axle: keeps n leEE ang}
is prevented from revolving. The hub, about 1% inches
in diameter, is sirengthened by two iron baitds and
the circolar opening is fined with a sleeve of | iron:. The
spokes are mortised.into the hub and the fellics. The
bady af the cart is huilt hightly of framewefk and

cavered with white e blue cotton cloth which is, fue .

shaken up. unul every touth in your head seems to
become loose and shake as the bones in a dice-box.
The driver usually sits at the spening of the eart on

‘one of the shafts with his feet dangling down.

Fig. ayo shosws another example of a Shiatang cart
with o mule in huriess. Thc drale animal in chis
province wsially is o mwle. The Jeather harness is not
unlike the -\mL‘rle harness. and consists of collar,
saddle, breeching aad, in sorne cases, rraces. The girth
is frequenty a picce of rope. The shaft ends are at-
tached to the saddle 1o, keep the vehicle balanced. As

E
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"~ Fis, gus. View

the cart hias no brike the bréeching Hiisx(;_; serve 1o
hold. back the load going down hill. ‘The baggage

spuce at the back must not be loaded o the point-af

Sestroving the balance, otherwise the mule s lifted
o the ake. The driver’s sear on.the shaft is indicated

by the pad shown in Fig. 490. Underncath it hangs a-

bamboo bottle with heavy vegetable ol for lubricating

the axle bearings. The end of the axle around which

the wheel revolves is pmrected by an iron sleeve so
that iron bears upon iran. An iron linch pin keeps the
wheel in plage on the axle. The cart was photographu:d
in Weihsien, Shantung province,

The two carts shown are for passenger service and
goods. Carts exclusively for transporting goods have
no top structure, The Chinese two-whecled cart is
locking back upon o history of several thausand years,
and is now graduzlly approaching the end of its use-
fulness with the advent of read improvement and
ITenor Cirs,

HORSE FURNITURE

Of the various articles belonging to the equipment
of horses in China, 1 shall here deal with the stirrup.
"The first mention of a stirrup in the Ocadent

i

DE - SIIHULILDING

\“"“older. B. Laufer®
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appears in a bo#k atributed w the Roman Emperor
Mauricius, called Ars Millearis, which was seritten
in the 6th century ap. In Chinag stirrups are much
noticed them on a sculptured
stone dt-thg Han Dynasty, and F. et * calls atten-
tion to the mefiton of,st;rrups in Chinese writings of
the year 477 a.». The Torfivthen svas a metal ting f:ast—
ened by a leather strap to the saddle, Thetypical .Chi- .
nese form of the present day is shown in Fia. 491. The
patr on the lefv is of cast iron and the single one on
the right of brass. The heighr of the cast iren pair is
64, Inches, the foot-rest is elliptical with a diumecter of
5 iuches one way, and 54 inches the other. The di-
mensions of the brass stirrup are 514 inches high, and
a diameter of 3 und 4 inches. Near Tsao Hsien, Anh-
wed, I noticed once very primitive suirrups on donkeys,
consisting of a plece of wood, ubout 6 inches loog, 114
inches wide and %5 of an inch thick, held ar each end
by a piece of rope which led up to the saddle where
they were fasiencd. The stirrups shown in Fig, 4t
were phetographed in Kienchong, Kiangsi.

*B. lauter, “Chin. I‘om\ry af the Han 11yn,” Leyden, rgog.
*F. Hirth, Verhandlungen der Berliner Anthropologischén Ce-
sellschuft, oigu.
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The place where stirrups onginued scems o be the Mercer Museum. swas procured in Kienchang,
somewhere in Central Asio, Thence they spreadt Eust Kingsi. A wrought fron bail has on both sides inci-
and West, The incursions of Asiatic hordes 1nthe geh - sions which furte nidges hike dulb-saw-teeth, The ends ’
“and sth centuries brought them o
Europe. The oldest specimens recov-
~ered frum. European graves of that
---—-pt'r'ifjd'," however, are=a form and
decoration. quite advanced, and puint
w a Jong period of previous devel-
opment which must huve taken plice
-somewhere else, '
" On the bronze reliefs from the
gates of Shalmonesar dating of ca.-
850 we. is depiced “the king whose
sad luck of hursémnhship is chicatedd
by his riding straightened and with
huge surmups vied 10 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 curry-comb. Fig. 492 now in
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- of the bail rest in"the wooden handle, which is fur-
nishedh with grooves giving a decorative effect and
affording’at the sime time a firm grip.

The Chinese apparently have no spurs. I never saw
any and there stems no word for spur in the Chinese
language. OF the Turks and some Central Asiatic
tribes it is said that thetr stirrups with sharp corners

offer a good substitute and "'make up for the absence

of spurs which however cannot be applied w the Chi-
nese stirrups which have round
contaurs and no sharp corners,

534

WATER WAYS

Among the earliest records of
the Chinesc we find references
to th; Jjmprovements of uwvater
_ways. The legendary rulers Shun

to connect the two grear rivers
with?a canal was also made in the
Han time. The energetic Tang Ti
{605 10 by aL.) bLnIL a,greal sys
tem of canals ato-
gether o nearly sooo miles. The
Grand Canal connecting the Hu-
ang Ho and Yangtze River was

amouning

also broulhe to perfection by him.
anid the
banks were lined with solid stone.

“Taday, as one travels through
the country, signs ot thousands ol
veurs of waterborne traffic are
everywhere in evidence, Bewild-
ering networks of canals, fa.,
streich over the lowlands around
Mingpo and Fenghwa in Che-
kiang province and it seemns a
puzzle how the boatimen find
their  way through thur muze’
High-arched bridges span the canals for casy passape”
of boars und night trathe: is aided by the piers of the
bridges being painted white, As 1 boarman ¢omes
along at night and spproaches a bridge he locks for
the painted piers and steers his boat safely through the
nurrow opening. Boat-trafhc in some cases goes up a
river ta neur its source and there a portage is estub-

[t was g0 steps wide

lished o conpect with another stream beyand the

maountain,

‘ll‘ld',‘{u_, it is said, deepened the
ri'\'érs and in zimes of foods
““made cl;l,.mncia and camals to -
4.011duct “the food waters 10 the
streams and ro the sea.

Of the Han time we have more
definite information. An engmtcr
named Shih Lu,  consttucted
a canal 6o li'in length with 36
locks, through the mountainous
country of Hai-Yang, Kuang-
tung province. The first attempts

Fiz g09. Srasoiso ]—'l{i:'ni.\‘r‘. Jusks.
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path @y and slted-up canals,

finds that he abandimed and o
goten canal had o ene ime
served 1 goad purpose by cunnect-
ing mportant rivers se b consid-

erably reducing e distanee be

The gureerest, sivht v 1o see g
Beaatiful arched Twidge o the
mrhe of Jevel Jamd awithowr ape
proaching reads, sarrcanuded by
plled telds, The wellbuile pile of
musenn has endere] while the
nealavted canal has dzogerher dis
.IPFCJYL‘.[]-

Al onie e we proceeded in o
samipan on a4 fresh wacer coal i
Chekiung, Finaly we arrived a
the el of the canal and had

Consulting the map one nsenrlly

Tween points o a forlueus siream,”

puss over o lock o the Young River,
into chis river o cousiderable distance and as it was  -man-propelled sampan could pot po aguinst the strong
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The ride runs  then jusc pussing our sie haed o wair the tarm as oue
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current of the tide. The tock, a rfere mud ramp. is of
very simple constructiog and Sté’\je!il to keep the Level
of the freshwater canal constant, The canal appraaches
the river ar right angles and is dammed in w o width
of about 1o feet. Ar the narrowest point mudos heaped
up and a board stuck on edge across the ridge of the
lock. If a b(J;}L WANIs 10k jriss, the Tuord s Liken ool of
the mud, rapes are fastened oo each side of the stern
and the ropes wound up on each side of the lock upon”
horizontal bearns which have four arms sticking out.
These arms are pushed by the lock-tenders. Alter our

Fiei gng.

E3

boat-was thus pulled up the mud barrier halfway, 3¢
tilted forward and shid gracefully down into the
Young River. The loops of the ropes swhich were laid
around the boat'slid off by themaselves.

BOAT BUILDING

Chinese histarians gave thought 1o the origin of
boats and 1cll us that vhservations of falling leaves
floating on the water led to the idea of muking bouts.

" The great Yiof the Huia D)-'nzlsly,‘c;i. 2203 8.0 wha

usually has o do histarical service in such cases, is

il RANSPORT -

v -

blmed for Mving made the first dug-ow. adding rud-
der, hamboo cover, stone auchar, the saib and musc
Another sonrce savs thar the need of Jishimg led 1o the
comstruction of bouts, which were made of wood of
the evpress, willow ar pine. ‘

Buat building in China seems an independent de-~
selopment. The peaple hive fowrsd _a'pc(il_lc coneditiong
and have adupred, Heir boags accordinghy, As the con-
ditions change from resion I..U.II’L'\‘-_{iLI['l wr hined an did-
less variery of minor ditferences. There are hoats with
Hut boteesns Tor use 1 shallow rivers, scane with

Crivest SHIBRUILDER'S Cay Lrixeg Touns.

i {

haghly curved how! and siern for the rupld mountaid
streams with treacherous rapids, w ake sudden jolts
gracefully. Sume have the galley fore and some afy,
River beats hove usually anly oné mast for sails, and
for wwing, the line iy fustened 1o the wp of the mast.
Towing 15 exclusively “done by mun-power. Some
boats are covered with arched matting, and to pass
from one end 1o the other, one fas 1 coawd throngh
under che maning which is only high enough ta it
under, while ather hoats have the-hali-round matting
cover marrow enough o leave . a walk on enher side
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wong the gunwale. This walk is thed used for up-

*river poling, where steep bunks make towing impos-

sible, The best boars are buile in Seuthcen China,
where thete s an abundance of umber suitable for

boat building. Heats are always buile up of planks. In

some parts they are constructed engerely ol camphor

ofer o convenient Surface to hc\;a__ushccl with the sole
of the feet and then are guided back with in-curved
wes whicl from use seem to have hegome prehensile.

On wp ol the mast there is wsoally o riangular
strip of cloth serving as a weather vane a necessary
guide for the bowman handling the sails. Sagls are

. . Fiz. sns. Cmiwess SHir-Burrern's Cattride Toous, Hasiaee, Oakls axo CltiseL. v .

wood which s peculiarly -resistant- against rot and
other injurious intluences, In other parts the braces
and kners are of hard woard and the sheathing of solt
wood., The planks are flar on the inside, but unhewn

and left in their nawural state’ on che outer side where’

exposed to the water,

‘Chinese boats sometimes have oars, two handled by
bne man, bur the rower stands facing the bow and
with the foll weight of his body pushes the oars which
hanp in a loop made of a steip of leather and are fast-
ened 1o a stick prejeciing from the gunwale, In chis
wiy he has the advantuge of seeing where he is going
wil_hr)ut?mming around. In the Ningpo (Chekiang
Province) district a foot-power boat is quite popular,
It is small and used for rﬁ})id conveyance of passen-
gers. The boutman sits at the stern, pushes two oars
with his feet,‘lcisurc]y handles a small oar for stecr-
g, which he holds under his arm and which extends
behind him aver the stern into the water and now and

then puffs at his pipe, He is barefeoted and the cars
- have insread of handles pedal-shaped knobs which

£ ‘

made of matting mostly 1 the South, and ro 1 greater

]

extent_of cottan cloth in the central and northern

parts ‘of~China. Ropes running through blocks are
used for hfﬁsm}g the sails and are sometimes made
‘waterproof with i~mixturé of pig's blood and oil. The
hull of a boat, after catdking is soaked with wood-oil,
varnishedk or painted. The painting is not done with
ﬁbrushcyﬁt painter gets a h;\WQf stk or cotton
syvagi digs it in che paint, and thérssmears it over
the wooH, wsregarding his hands which geall full of
paint. . * ' o

- . o
Fig. 493 presents the stern of a Chinese coasting,.

junk, photegraphed in Tsingtae. 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 wp of the stern,
The tller has been removed from the rudder post
for convenjence in unloading. The two landing planks
which extend inte the air from thé-npen stern,
are pulled out, and laid slantingly w reach fiam the

ground to the stern and for leading or uhloading th,g-'\d .
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‘conlies have o pass upon them under the windlass.
A peculiagity of Chinese boats is the side sheathing.
Instead of using planks fac surfaced on both sides,
-rough planks which show on' the ourer exposed side
the round unkewn parr of the ongm.d tfce are em-
ployed as a protcn.tmn against ramming, not so much
on the open sea, as in the rivers and marts where so
many hoats congregate and where scraplag past, and
B ]\nod‘“b’ aguainst L‘th other is of frequefit dccurrence.
'.FI‘L_‘ 493 and 498 show the unhewn log fLLes rtfcrrcd
0__qu1tc p].mﬂ\'.
_The completed hull of a’boat is seen in Fig. 404
aid an its side o be caulked. The w.uemght corh-

by Marco Pélo, which in the form :
of -bulkheids, has comparatvely ' -
recently been introduced ot our
western’ shipbuilding. To the left
behind the boat can bé. seen the
Cstaee of andther boat,” the hotiom
boards upon trestles and the par-
titions, .or bulkheuds, if vou will,
ar set intervals, '
“Fwo boats afe seen under con-
struction ‘in Fig. 495. the further
one appears’ with the hull pu_tty

"n'tar])? complete, while the one in

~ front sl needs some planking o
be nuiled ugon the  partitions
which tan be seen Ul ser intervals,
The stern 'of both of them is on
the left and when finished they
will be pushed into the river to
the right,’bow first.

. A wonderful accomplishment
- in"building Chinese hoats is this
“dividing of"the hold into warer-
. tight comparuments. When a boat
“runs upan 1 I'DC]\ EII'J.(I SPrll']gS a
leak or is ramamed by another, Lhc
Huodmg is ustally conhned to onc
compagtment, and - dots not en-
- danger the whole, ship. In Fig. 404
- . _between the Fracercipht compart-
! mtl‘lt'i b lainly indicated, the inter-
\'Lmng hsld spaces are for stering
merchandise,” and  the ceiling
“abgve the apartment partitions
" wilt be covered with boards form-
inga deck upon which isthe space

drements are shown plainly, h feature already noticed:

against sn of min with?mauing which by means of

wooden :lr_chf:s".crectr:d for its support covers the cen-
traf part of the hoat. Fig. 494, as well-as Figs. 495 and
499 show pictures from a shipbulding v’ird ot
I‘uchuw Kiangsi pmvlmc

" A nearer view is shown in Fig. 106 of the stern of
the same boar which ‘we:saw in the hackground in .
Fig. '495‘ tuken howeve?, fram the m!\.tr side. A rec-
tangular light spot in the curvature of the high-swung
stern, marks the opening through which the rudder
projects ito the water when the boar is Anished:-The
shedl en the left is covered with aning similar to
that which is used as a covering for smaller boats.

Fig. 497 wis photographed in the jnok harbor of
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Tsingtag. It represents a shillop being sculled by-two
Japanese. With the exception of Silif and 1owing,

sculling is the most corhmon méthod of beat propul-
sion-in China. This:scull is ealled “yuloh™ by the

Chinese. Tn 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
*.has a handle which forms an obtuse angle” with the

‘Test a'knobEe
“dts round kooh fits into a correspondmg hol]ow n tht

..oar, thus formlng someLhmg llkc a ball joint; around

sar, ‘At the edge of the bcmt wher& the scull seems to -
firon splLe extends from Ihe wood and

handle end, str"ught down to the
Fluqr where the rower stands. It
ts net as easy to handle a scull a3
it looks. The praper tw15t at mch
stroke is attained 01‘1])} after some
practice. Thé twist turns’at each
siroke the flat part §§ the oar
- ngnst the water.. Thc scull has

side 1o side a motion around it-
self which is aided by the smaller

from the mam handle, This
simaller auxiliary handle is a feo-
ture of Shanting, I never saw it
in Central China., The rower al-
ways stands at the side of the
scull ‘as in Fig. 4¢7. Smaller sail-
boats in a calm are'also propelled
with Sculls, which are then
-worked from the side of the boat

. _ Sometimes also two- nidre-.are

K

’ worked from: the deck at the”

bow. In this case-a wooden beam is fastened to extend
hon?ﬁontal]y aver the gunwale and on this beam rises
theépike with the round knob. The ‘scull hangs down
parallelswvith the boat side, sufficiently - way from if
g ‘allow of free action to and fra. L

Fig. 408 gives a closer view of the sturdy rudder
which can be raised.and lowered by means of the
roHer Beam ‘of the windlass Wh‘.}Ch stretches horizon-

‘which the scull is' moved from '
side’ to side. The scull can easﬂ? -
slip from this pivot and is there- -

therefore besides the action from

‘one pn each side-of the stern.

]

fore securcd with @ rope at. the

" handle extending at right angles

tally across -the highest rear part of the stern. The -

. windlass is turned. by means &f levers inserted into.
- holes”of the windlass beam.*The hofe for the tiller.
‘can be seen on top of the-vertical rudder post. From

T

. Fre. 508, Canayeie PoLe
[ :




' thf: stein b'\ttl‘]dh tht long -
scull or swccP whlch is ustd

calms, ]‘l’!rburq where: -
through rt:stnctcd spuce no

hant.wc cah be 1.1Li:n 5

:low, pamtod stern hav
siending rudders, and '’
te complete séa-going junks..
] shmg nets have been o
g iup on thesmasts. for -
rymg. The photograph was.
taken in the junk barbor oE
Tsingtao.

. The junks, in Fig.” soo
which carry cargo from one port to‘hnether along the

.~ coast-are sseen from the side. The salls, an -expénsive:
—.. .
paet-of the equipment, are let down and covered up .

fur protr:cudﬁ’whem not in use. A conspicuous feature
: " -of. these boats are the carved

Tiecessary in the belef of- the

is an’ interesting facr that
Chinese boats have fio [amies.
To the right can be seen

planation for these is, thar
. -the boat could it see where
~ it was going if it did not

2™ mitsionary who
- studied” Chinesé
~ who said-that-all glogg the

R

‘bians

~had traded i

Burtek's Facot Carrirn.
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Eyes .gitthe, bow which are-:

(O see whe.rc it is geing. Thc;. :
photograph was taken in tht_
“junk hﬂrbor of Tmngfao Tt

_ work. The tools uséd are then those o

the cyes near the bow, There'
-15 one on. cach side, and, as -
abovc noted, the Chinése ex- -

have them, L heard once of .
~had
hoat-life,

Chma coast where. th: Ara-
the

Fig. 510, MaNURE DASKETS.

)

.mﬁiddlc-agos one <an ﬁr{d :t}{o.cuétom of flimis'hing"

the boats with eyes. He meant to irply that the cus-

‘tom ‘originated in the Near Eqst A Greek vase of-

Arhens made about 400 B.C. an.d|kcpt ina museum in
Munich shows Chiren in his boat ready to convey a

departed soul over the Styx to the Netherworld. His: -+

boat shows distincely an £yeon the baw. A coin kept

Chmcsc, ta cnable the bom-—in the _British Musenim’ of the tme. of the Reman ‘
'Emplf‘ta{_‘ac 2g-284 amn.) shows also a bdat, with an .

eye. It is quite plain therefore rthat the idea was preva-
lent in the Mediterranean in olden tmes.
Bmldmg of boats in ‘Chind'is mzunly carpenter
the house car-
pcﬁter and we show therefore onl}' a few whlch are -
conspicugusly different. There ‘is ‘the Ship-builder’s
Thong Drxll Plg 501 the principle 6f° wh:ch is 'simi-

Wicker BaskETs ror Carrvinc Arr Krwns
or Loaps,

Fig. 511,
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slar _-the bow dr|ll descr]bed undcr Flg 365. TWD or' cophacﬁ_ls “The modc oE proccdure s sn'ml.lr 0 rhc
'thrcc ‘men- are«needcd to handle it. One of them, ab- « Chinese .drill shown above, One man holds the drill
$ent in this picture, ‘holds the bit stock, or, r.ﬂTwr the - _ard the other pulls- ‘the thongs to revolve it, —~ 7 -
__ Iving ‘piece on top of it, and one or two men puil . The shlphu:lder, as if to emphasize that he Kas -
the Teather thongs. 1f only one man pulls, theq the - nothmg in tommon with the ordinary ca_rpenter, has ..
thcng_ pu]lmg i done as shown in Fig..501. Anpthér “a line marker (Rig. 503) of his own design. It is in the
man; of course,. is ‘then sqpposcd to hald the drilf and shape of a boat, quite appropriately, and really more °
sguide it. We could, however, net. persuadc any of the ‘compagcy than the ordipary line marker shown prcv1- .
: rLlng mcu to posc fur dumg this. ously Lmder Fig. 372. The beat has two compartments, _
the ong for the roulétre and the other for the inkwell.
The fawer is filléd with inK-saniged silk, or eotton
' wast]g: The string- passes through it and is inked in .
thisavay. A-necessary compltment i always the'brush |
‘which 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-
pﬁn‘tc} takes thHitle boat in his hand and, walking .
?way from the stacting point of the line"to be drawd, "
ett ‘the hemp or silk cord pass out from the roulette
Jand inkwelk Stmchmg the cord taut and rwanging
it produc&s the ling. After the pcrforrnauce Is finished, .
< thé ‘string can be- wound ‘back -enfo-the roulette- by . |
“turning the- prOID[lg'lthﬂ of its axle, ‘which penetrates .
" the side of the httlc |mth and i is bent to form a crank.
Thc phm:ograph was taken in Fuchnw, Kiangsi:

B

BOAT CAULKING

Caulking is"an important part of boat building. '
The step from, the simple dugout, to a.boat sheathed
with wooden planks, was only possible afier 2 method
had chn found to-keep the ‘water from penetrating

- the joints of the wooden planks. 1n the western Orient
this problere had been 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 caulklng, and. may

 have deriyed the knowledge from the Orient. The

" name for caulkmu in German is “Kalfatern™ (Frcnch
calfater, Ir. calafﬂtare) a.word of Arabian. origin, in-

~troduced by the Italians into the Western languages,

“and an old Gérman. word for asphalt is “Judenpech” -

_ A .o (Jews' pitch) - whlch lso suggests an DrLcnt:ll deri-

: resandmg slot of [hC b1t etOcL and an iron ferrule. vation. T T

forced over it,'to Letp it Airmly in-place. The handle -~ The Chineie have sinée olden® times been- gxpert .

:'.rcvolvcs f,-cc[} upm the bl[ stick. Photngraphtd sar  ship-builders of composite boats-and are therefore well: -

' ; : _ acquainted. with _caulking. As-binding ‘material they

TR Fnrrér _pu:turr:'s the f:pltaph ofa Christmn Cofhn " Use “gencrally “a” kind ~of -putty “miadeof woodsil

;fma]\cr of thc ath ccntury, upon. which workmg men  {pressgd from the seeds of Aleurites cordata, a com-

iard shown using: a, dnl] in ornaméntmg a stone sar-  mon tree of China)- and hime, ‘mixed together by

' . AR pouncling in 2" stone mortar. In the coastal provifices, ".":

Bcr]:_lq 1905.> . - - afew other mcclla are known for caull\mg, as dam- S

-F]_t:,'51:. FR {E FOR CA_RRYI?JG qu\-grom_a.-
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. Bare-Hoox axo Rwire,

'

mported fram Borneo and v.:maﬁag. gum
it g clemi, and a resinous mass derived. .?03

maa.«:‘a* e E.&? o
H..Fm 504 shows all the toals bnnnM.m.HQ for danlking: -

[he _..:D:R was @rn: in_Tatung, AnBwei. The tools .

' dre lying om the an__? of d boat which has been tilted
over to be repaired and have the leaky searns caulked.
There is first the hammer with a square pill-and
.dull chisellike edge. The slot and hole are ..
\m%_umnnn&% of no ﬂw_.:m_n.._nnn atthough we
were told that the slot is used for pulling

in and

~ nails. Ordinacily the hammer i
._45155 stor m_.i hole;like the one
Fig. mom m._m uﬁ shows the Q:F_:m 83_
namely thg chisels, ane é_ﬁré .:E._.OE.. and,

he other with a :_.ia. m_,_.: mamm.mo.ﬁ n_:Sbw.
.an _.um waste _._n:.__u Eno.nrn SEAImS, Ou_/Ed..

m_.o:.. ...>:w_c Sax. a curmbg, meaning .
.ﬁd_dvnm out}, waste hemp, or the fibres of
old, :_._?Smg.n_e tarred: 7,:3@ rope is also the .
Epﬁ..p_a for. nucz,_:o in the .Occident. The
m_mrm:uwn in Chifia, who repairs. his,own
woat, makes use of old tarn fish- -Tiets, Wn.,:n: T
oft and cut into strips, for stuffing the seams. °
Hc:m:t.rmWn stuffed seams are ‘smeared .E:r

thé’ mcﬁf a ﬁlﬁ_nﬂpc.:m Erﬁ_._ is here )
con a kind of woodea m.w._ummM. A
.._oo_n_m: %E:_u sticks out-from the mass. A
EE@ hand-broom, for Feaning the seams,

05222 the set of Hoo?.,m__m._.m.ou ‘which

i mwcs.m A .Ec

graphed in F:

fantastic sh:

4.__ .

. The hulls
built of cam
ful in China,
use and even
the outlines ¢

4. OIL Basker.

LS

wative r._EBQ.. was EEE.
ngsi. - .
boats are in the mD:E E_.E_:.
1 tree by no Bnpzoﬁmw mu_n::.
st nno:c_dw is _u_.pngnmn_ 10 18
runks are sawed into beards,
ssent sometimes irregulacand
_._:._nmn patiently Tro::m fit
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Suchi oillutes or cements have

the boards tmgctbtr vtry skillfully, WLth now
and thén the i insertion of a graving piect, a plece”

of wobd set into g defective place in the botiom
or side of the boat also called graven piece or
dutchman, . Alogether the task of the caulLer is
a formidable ane.

The ungmal mc..mmg of putty (fmm Old
French potee, cal-
cined tin) s a pol-

would be imterest-

have been fixed into

putty; probably not

tury. Compositions

of glazier's purty are
given as a  mix-

“with \\:ﬁiting {pre-

.combination  with
air-slaked * limi®: in-
stead of the whiting.

e

Fig,” 516, O Cowtatseg.

- ishing powdcr or’
calcined  dnl. It.

-~ ing o establish since
when panes of glass .

" window sashes with -
what we now eall .

* before the 18th cen- -

. ture of - linseed oil
. .clpxtatcd ch'llL) and

“oxide; or a similar™”:

since ancient fimes served wood-
" workers for ﬁlhng and priming
the wood previous to poh.shmg

varnishing or painting, and chey,
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 4 Rtting name "had

heen mun(l [ur the subst.mct_ used.

ANCHOR . -

Fig. 506 shows a typical Chi-

P 1.

nese boat anchor. It'is about four
~feer high- and made entirely of
* wrought- iton. The shaft ends in
a bowlshaped knob into which
the different "arms or Aukes are
welded. The ‘other upper end of
——the- :,haft, l-ms—zrn eye-with-oring "

').. ] . N
"Kowe o LaRGE EARTHENWARE Lm FoR Srmu\.c. W&TFJ\ .OR
- NIcm‘ 5011. )

B
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L . e
[ for f‘lﬁtcmng t the anchor chain. Tron chains are used ERRAY ARINER $ COMPAsSS
. *

: almost exclusively in connectiod with anchors. This —~ ~
‘is che, more nntewarthy, since in the Occident the use® ; Ihereisa 5"—“’? occurring again and again in early
of chaing for anchors was not atall common until the eh'“‘“ Jiterature about a “souh-pointing chariot.”
bcglnmng of the 19th century, when grﬂdual]y chains ,' Ambassadors come by sea from India and Syria dis
superseded the use ‘of hawsers. There are larger 'm-!; cmbarl.cd in onc of the sea-ports of China dind were
_. chors, ‘than the one shown, and smaller opbs; and thef convcyed overland o ihe lmperial court 4t Sian- fu in
workmanship usually does credit. to the Chinese artif . Shensi. To guide them ou their away home they had
-+.san, The anchor shown 1 phatogmphcd in Ch.mgshu{ received from the Duke of- Chow (died 1105 B.c.)
Kmngs: : among ather presents five chariots with*a south:point-
Mﬂrco Polo spcaks of'woodcn :mchors, whlch Lh: ing contrivance. While this early use of such a con-
tradcn from Southern China used on theic bodts ply-  trivance is considered legend by the historians, we find
ing between Chinese porls and the M.ll.ay Archipelugo.  the definite mention of it in the still extant writings
.De Mailla in hig “Histoire” Generalé e 1o Chine’t-..of Han Fei (died 23378.c.). He says that the early
(Paris 1783), tells us that these anchors; were of iron-  kings consiructcd he ! soul:h pmntcr to fx’ thc_p051-
‘wood and quite in favor with the Chingse because the " tion of morning and evening. There is further B
iron-ones were subject Lo strain. Wmdc.(n ones | never - Kuei-ku Zzu, a ph]losopher of the 4th century
saw, but stone anchors [ have met with now and ther,  who speaks of the people of. 0 who uscd a

a stont raughly round like a mill-stone Avith 2 wooden south-pn_l_lgng.-e{hnﬁt hen they brought jade from-""
staff rammed into a hole in the cenrer; and o ro way regions. 1n another place he speaks of “lode-

tached 10 the free end of this staff. Fiurybtidls some-  stone ..ltnr'lcnug a neeclle” and in a cyclopedia “of the
« Jimes have them, and ghis rivance is put on the 1oth centyry he is quotcd as having told the story that
qpn’.m::n:o thc boat o keep it the Duke of Chow. c_onsﬁ"ﬁﬁ’ed the “south:peinting

" chariot” 1o guide strngers who had brought wibute
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un [hElr way home The references ta this oonrrlvancel
- arg iorpcrsmtcnt that the story cannot. almgether be
gnorcd The Chinese have also a definite canception’
~of hdw the centrivance was constructed and«show it
[ in.a ]ade ﬁgurr: which is pictured in, at:vcr::ll works of
_-refercnce ‘It -shows the fgire of a man with our-
: rre[chcd h:md plvoted upon & horse’s head and_we
Myt asgume that the fAgure throngh the agency of a
né pom[ed in a southward direction. From L*he
tury pn we come to Armer ground, and evcn
s not pruvc"l th1t the .ITI.'l"l‘J.eth necdlc: -was then

[t

due to dlsregard of the mﬂucngc Of Ftnmshm-'
d 'md av:lttr) and the ptoplc firmly behtvmg thls,

o

.

L] : . -

mg nccdle wils Formq ly cmplnycd In records writtcn

_about 1115 AD. it says that “if ope rubbed.a.needle

with lodestone it would point to the south, but,that it

‘would always deviate a lirtde 1o the east and not show

due soiath. . To prepare ‘the: contrwance, one had 0o °
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 latiér to be, hung up where =~ -
there was no wind. The peedle would then always. °

" poine to the sduth. By sticking the needle through a

picce of ]amp wick (which in China is made of pith},
thus causing i’ foat on the water, it would also
" point to the south with a slight deviation.” *

.The eastern’ deviation of the ‘magnetic "needle was =

' alrmdy poinited out by Shen Kua, who wrote bout . ™

the' year 1068, "The first méntion in Europe of the

. deviation of the needle by Pierre de Maricourr (r269)

coroes iherefore two centufigs later than the Chmest . :

" record. A B L S
()f lhc ‘use of the’ compass at 5:'1 we hear ﬁrst in T

i e r'_'o

n’I‘In:. quotation and the prcccdmg r:fcrcnc:nto Chmc.sc
literdture are from “The ?\ncmm History of Ch1m b} F. Hirth,"
New"“mrk 1903 :
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the 12th century, In 1122 Ab. a Chinese’ ambassador
going with his retinue to Korea in eight boats kept a

- Fro; 52z, PotTer's Kiuw ror BURNING Eau'r_HENWAR‘E Wine Jans,

o : e

terping it ajj,arfa Iapmese compass which they had

diary and mentjons the use of the compass, a needle take/ﬁmﬁa Japanese junk captured on the Chinese?

foating in water 10 find the proper course®

_ecast. Ever since that time, they use the dry compass :

In Europc oceur refercﬁtcs to the compag;gﬂ“{ with the needle turning abour a pivot.-The. ]apanc;c

works gf Alexander Neckam, an Erlglwh’s’éﬁolar, who
wrote in_the latter half of the-T3th century. He de-
>cr1bcs itasa ne_gdl::—p{_’aced upon a pivoc and a neces-
the ship's outfit. The Chinese form was
ifso. known, as we find from'a satire of Guyor of Pro-
HIE}S, a French pciet lgnown under the title “La Bible
1e Provins,” wrlttﬂ’l about 1205 a.n. He speaks of the
nariners who-use -as. a gmdr_ a needle stuck into a
itraw .md Hoanng upon warer. They: rib the needle’
Zpon an ugly stone and then” iy points to. the North ,
Star, and the Mariners know the right way to take.” -
In view of the facts quored it-seems difficult o 547
ust who mvented the compass. The’ Chinese surely

1ad .a notion of- it Jodg before anybody else. The

nehrionof & pnvoteﬂ niéedle Geclirs Rest in. Europe,-

he. vaotc.d jade-figure of:the Chinese seems a- later
,onccpnon. The Chmcst themselves relate thar they

“ Jaurn, Peking Ori:htal Sociuty, II, 151, . .
7 Chambers' “Book of Days," 1864. .

had learnéd how to make thcm from the Portuguese.®
Fig. 507 shows a Iapane_sc compass as it is-used to-

_day by the simple fishermen going our in their sail-

boats around Nagasaki. The dial is divided into 24
parts” with 12 "Chinese characters, the same. as che
Chinese compass, The characters are the sogalled
horary signs,. used-alse for dividing the da};lnto 12

‘periads of z hours each.” The -compass is soiith-point-

ing, and shows “thereby. ity close rElatlonship to
the Chinese conception. The diameter 15 4% inches
" and the:height of the box 2 inches. The box is of

_"lLLl'nECl waod; 457 lid (not shown) and on the ctrde
between glass and the circiilar band with I:hc Chmcsc

characters are” four- holes penetrating. the—bbx —with™~
" which the compass can be fixed in the pf opcr pldce on

the boat. ;The compass needle is steel with a’ brass

pivot in tl}c center and rests upon a steel pm “stuck in
L]

--ethc Wood ' : . S S

__’]hurnal Peking-Oricntarl S_pcictj:', My 152
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CARRYING LOADS

By far the most meortam implemapt jused in (_,hl—
nese rransport is the carrying pole. Even for the
smallest bundle, when carried any long distance, the
_coolic will prefer the pole laid over his shoulders, with
the bundle at one end, and™a brick at the other end,

_E-:lr keeping the balance, r&ther thant carry the package
B

—
B
|

on the ground in Fig suf. It.is usually about 5
eet long Remarkable is its strength, considering thit
oonly part of a bambeo {ube, cut down ta less than
If:of its circumference, I fashioning this pole, the
nds are notchéd to prevent the rope to which the
oad is_tied, frDm slipping™eff. In carrying it, ‘the .
modth found part rests on the shoulder. Such a poIe
Eablf_fg_,_arrymg a gombined load of froni oo
120 catties (aboul 135 to 160 ]b%) Far heavier loads

hcst llrmt for Cﬂrrymg is 150 catties
5. )._ A ¢oolie who canrniot carry more
*"than'bo catties is no good,
Another kind of pole, shown lying on’ '
"wop of 2 stool in Fig. so8, is used o carry.
bundles of brush-wood. The ends of the
-pol¢, shod with slightly down-curved iron
points, are pushed into-the bundles and
the lodd is then stduldered. The j}olc is
shown upside down, when in use ivis held
.. with the iron points curved upward. The
partin_the middle of the pole has been
*cut away to- make it elastic, since the-Chi:
- nese koolle, cartyiig no -matter how- heavy
" load, muyst have it swing up and dawn
_.and for that | purpose the pole- must Bor be. _
_rigid. The length. of the spiked pole is 5 .
- feet 10 inches. The forged iron spikes are
B4 inches-long and have a socket which
" Ats L{ghtly over the ends of the pole. We
ook this phatograph at Sha Ho, Kiangsi.
-Another pole, used by charcoal-burners,
. Is pictured in ' Fig. 509. I saw it used in
Chekiang and in Kiangsi. A bifurcated
) pc_;lc, G feet long, holds, in the erotch of .
.the fork, a board 27 inches long, which-is
~tied ra the crotch by a rope about 14 inches
_from:-one end; the other e'gd-:'b"f' this board
is:-encircled by another rope the “ends
T

' Th_c commones‘t(form_ 15 the bamboo pole shown ly-

‘of which lead to the prong-ends of the fork, where
they are tied securely and kept from slipping _by a

notch, Thus a convenient shoulder bracker is formed
upon which a fagot which is made up of sticks
about. 26 inches long is Inid lengthways-upon the

.bmrd The diameter of such a fagot thus carried,

is roughly about 12 inches. Charcoal-burning is-carried
on in mewaingus regions, and the charcoaler has 10
do considerable climbing in his search for hLIlLJblC
wqod This fagotcarrier, which is asity balaaced oo

_thc 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 mountgin- stdes. The - im-
plement, us shown in Fig, s0g, was seen and sketched
near See Aw, Ghekigpg Province. ™ :

Veiy hewy lpads, likestones for building opera-
tions, are” carried suspcndcd from a stoat hard-woad

. peile with each end resting on the sheulder of one

man. An important feature of such two-man trans-

Frs. 523. Pewrex .Caw vor Servive Hor WiNE AT THE TasLE.
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" mon with India, whcrc it 18 ca][cd Banghy

port, is the - Jntlphonal chant, whlch mvanably ac-.
companies it. The heaviér, the” Ioad, the louder the__
- : shouting. China has the_ bartiboo carrying pole in com:’

-tachr:d and a handle od the hxgh bacL of the basket, -
_,..The laboter digging earth puts the basker as close to
- the place of digging as, péssible so that the soil which

‘The peasapes “In China- are ‘ever on the alert ta-

ﬁtdrc'n ﬁ:ﬂ“and mllca mamnure for thmr Eelds Young - basker with the hoe, just as loose material can €asily

]ads can :l[wws be seep’ r1 th;:?oads w1[h a basl\ct
danglmg from: c.m:h end of- thelr carrying polc, armed
with ‘2" small ‘hoe to collect .the’ .droppings’ of farin
~animals. My interpreter poséd ‘for “the: picturg, Fig.
510, show:mg the pole with ‘baskets; and . the ]lttle
"~ shiovel for plthng; up the dropplngs.‘ "The type, of the
- basket is prevalen[?br many uses {cont. Figs, 120 and
*511), It is also similar. to the winnowing basket or
- winnow-corb used formeily by our peasants, The lictle

a hagdle of liberal Iength so the manure collector need’
“not bend dowa when picking up'the droppings. |

Ta _baskets which dre used by Chinese Ishorers for,
. reémioving earth when they arc dlggmg In the accom-_
panying sketch, Fig. 511 two vigws are given of such

.:‘cgr_th‘ __?askcts, They ‘have ‘a wicker bail; rigidly at-

he loosens with his hoe drops into the basket. If this -
is not .possible he pushes the earth or stones into ;hc’

be- pushed inwoa European dustpzm" A shovel is never -,
us;’,d._ for such work. When two of these baskets are
 Full the laborer takes his carrying.pole upon his stoul-
dcr, from- each end of which dangles a hook, some-_
times made of iran, but_more commonl}' made of a
forked piece of wood. Thls he hooks into. the wicker
" bail of the baskel and carries the twa baskers filled
with earth away. Arrived at the place where this ma-
‘terial should be dumped he puts down the two-baskets

““hoe is 3 heart-shaped boswl, about 5 jnches long with, -upen the giound and, dlscngag;:s them from the hooks

upon the carrying pole. He SELU Leeps the- pole upon
his shoulder, grasp§ the hock in front of him with his

Thc baskets shown in Fig. 516 remind one of simi” <hands, zmd slides the hook .dangling from the other

end of the pole mto, ‘the habdle on-the high-back of
the carrying baskct and lifis it up. The balamce is.
thereby upsct and’ the material is dumged from the
basket. After he‘has in this manner emptied both
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g]gg and resumes his work with the hoe ﬁllmg the
.—'basl\.ets gne\v It is u-:ual for at 1e1st two men to do

. coursc, rhcrc will be four basLe[s i use, two bcmb
filled, and another two bcmg in the meuntime carried

' n.f;po'rf atign: of chopped: firewood in eqqual
about 14 Il'thES. [he frame sh(;wn m Flg

'graphed in ng TE;ch Cheg, I{mngm where it is uscd
for carrying loads of ﬁrewond by thc thousands to the
porctlam kllns Co . -

n ';Dcccmher, 1923, We wsm:d a wh.olesale drug
csrablishment .in ‘Changshu, Kiangsi,“ place noted
for, the bart_cr of this commodity. The phcc is packed
d1c1nes, mosﬂy herbs,

i 325, (‘;gm;_r:sr—:

ots, seeds, b'lrks and _

ﬂrlf:ﬂ H(JWC]’S Ul'lC 01: tnt almost 3000 different G[ng-s X

is deer horos and we are apt to smile about i, forget-
ting, however, that onr forefathers made use of these
oo, as thc name-hartsharn indicates, un ald appeﬂntlr}n
for a volmske—preparation of ammeonia, which was de-
rived fram the distilling of deer’s horns,

Bales upon bales of drugs:are received 111°thcsc es-
tablishments carcied by cuolies or transported in native”

" boats fram all parts’of China, mainly however from

Szechuan. Far their handling and: opening the tools
shown in Fig. 513 are in dailysuse. The bales are

-wrapped in rush-maing and are sewn together care-

fuily. For moving them about the bale- ho'uk Is used,

" und the knife for ripping open the seams.’

The hook along a straight- lme fmm the curve to’

PrwrEner's LaTHE,

thzé end of the handle measures 814 ioches. Th metal,
“part isswrought iron, with a socket for inserti {of
the woodtn handle, which has parallel éircd
grooves to Cafford a firmer grip. The knife is a hook if in_
another sénse and may easily be mistaken for a reap-
ing hook. The blade measures about 1 inch acrofs the

widest part The bale-hock is V“lf}’ s1m11;1r to the one .'.:'

N,




lictle likelibood that it was adapted from a Western,
prototypel It is ratkEe an illustration of 4n ohservadon
which we had many occasions to make, that like
wants are met in Jike manner the world over in
many, many instances. .. : .

T

CDNTAINERS FOR LIQUIDS

A few. words seem alzo.in place about containers
" of hqmds in_general. Wine is mostly: Lept and trans-
ported in earthenwire i jars Usually it is served hot at:
able, and then pourei from pewter cans. Oil in many

rovinees is transported in large’ baskets. :

FJg 514 shows such an 01l container from’ Sl‘ld]‘l—
' _rung A recangular wicker basker, contracted ‘on
top to form a neck s lined on the inside with heavy
" tough paper avhich on getring saturated with oit 'does
not leak. The contracted upper, part is also lined with
paper on the ourside. The top is closed with paper
‘aftér the basket is filled, or, as I saw it in Sh'lntung,_
_an earthenware bowl is set into the rop, opening, and’
. the edge of the bbwl, where it comes in comact with
the mouth'of the basket, is smeared wﬂ:h a lute of gil
:'and whltlng, a kind ‘of putty

Fic.=526. Prwrerer's Tunvive-Toors Used for smoothing the surfaces of pewter vessels on the lathe or i hand.

used by our longshoremen, the,ch.s,_ howevc—r—, VePy “and-demijshnsn these; howtvcr a glass cnntamer is

18 inches in depth. The opening on'top hasa diameter...._
. of 514 inches. These containers filled with oil are very
‘heavy, A whec]barrow takes two, one on tach 31de,

surrounded: with wickerwork, It is interesting to note,
thar carboy and dcml}ohn paint to the Orient. The
word carboy is said t6' be derived from the Persian
qarabah {meaning demijohn}) and the word demqohn

~from Damagan, a pl:lcc in Persia once famouns for'its

glﬂSS\VOI']\S In pdssmg it is ll'.ltEIEStil'l.g to ]TI.El'lthLl thE

. Tralian fiasco, known (o us as the Florence ﬂask or
. betty, a_thin wine bottle woven gver. with straw or .
.._._'_bast‘ Olwc cul was’ formerly l:xpor[ed from Italy in
g such bottles, :

“The'oil bagkct in Fig. 514 is 27 inches. hlgh and 29
]nchcs wide, in longest diameter, but measures “only

4

-cme reguires twi ccmhcs who suspend

- it from a pole whose ,ends rest” ‘on their shoulders. Th °
‘Central Manchuria such baskets are ‘also

Pst_c] _for_ .
transporting distilled liquor. The specimen shown was -
photographcd in Tsingtao, the same as Fig. 515 which -
gives a view 8f an cil-dealer's shop | with oil baskcts
piled high in front on'the sidewalk. . :
The use of ears or loop-handlcs on carthcnwarc
containers, we meet with in most primitive forms of
pottery from neolithic periods ih Europe. Somi of.the -

A
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sen - day pottery does not show dny change .

e old- forms In rcgtons “where tht glazmg

andlcs sl‘laptd as they were thousands
Thc 100p_s_arc now as: usr:fuf as then. Ta

] rymg it w1th one hatidd by a strmg
venient and safe way, The hangmg up
tginers by ‘the string, _also commmiends Huself
even mud foors, found in most Chi-

d we carl wcll ;magmc that in prehis-

pp_c.rs is nct well devclopcd in Chma
way of pourmg a few drops of oil on

the liquid 1o preserve it-from contact with the .

racticed by the: Itﬂ.hans, ‘does not seem knO\},n
cel:lln containers far mcdicmes have
plugs rolled of p

with feaves, cwcr wh

pcr ~The wine jars are
, are. placcd cul}shapcd
- earthenware 'smeared with clay,.to make the

oint gl_l_'_ug___t Botamsts know of a Chmcsc cor}etrce,

‘that-its bark.ls used. for stoppers. A m1ss1onary writ.
_ _ng in the sixties of che last century, speaks of the
al 'undancc of cork-trees in Korea but not a wnrd

527, Prwrener's: Moin, oF. Sawnsroxs,

1 "Two PIECES, FoR CASTING ORNAMENTAL Pakvs o FeWTER

replaced it,a bamboo bottle is used as an ml-cantamer _
1 saw this especially in Kiangsi, and the éne shown in
Flg 516 was photographed in Changshu, Kiangsi.. '

‘In a country where mainly. oil is used for cooking,
the oil-container must needs hold an important place
in- the household. The vatiety of the device, id form

Tiiaterial; rsgreac,_t;ut most oil-containers have one’
charactcrlstlc in ccmmon, “be-the matcrla_l wood ot
earthenware; and that is a means for suspendmg them...
from the ceiling or hanging them up against the wall.
The bambbo tube shown, has'a rope attached at the
upper end, and”earthenware cont'uncrs ‘have usually
ears or loap -handles for reccwmg a string. By the
sarhe string the container is carried when 1t is taken
to the shop-to be replemshed. In regions with foreign
contact, glass bocdes discarded by the thirsty white
forc:gner are cagerly wught by the®Chidese, to be
used. t@r 011 and bean sauce, and are then-handled in:
“the “sarie "way, with a strlng tied. around the, neck;

- The bamboo container is formed of a section of a
tred with two of the nacural joints, one near €ach end.
“The upper one-is picrced and a rim above it left ex-
-tending. Part of thisTym 1s sawed off, to form-a gutter
for pouring. Mo stopper is u”-d

€ ger of sp—lhng' when:the cont.amr:r is hungiup_to the. .

wall or ceifing. The height is 4 mchcs amf thr: clmm—
eter 314 inches;

A Chinese charactensuc is to buy supphes and pro-
~visions as they are necded This js in accordance fwith

Y. system wherc ﬁmall tradesmeﬁ are conunuousiy at

ssrLs

s there’ is little dan- -
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4 . “Far

fprk to meet thc daily~ needs of rhe popu]ace The
treéts in Chinese cites-ure in consequence always'
crowded with hurrying pcoplc servants, coolies, and
hlldrcn out on an errand to carry, transport or fetch
ne thmg or another. In,almost every block rhere is a

usehdld a coolie is.sent o ger two hig pails of hot
water, swinging from his carrying pole. If a hot kettle,
i of tea isneeded, a servant'is sentgo fetch thé hot water
‘“from the shop around the cornér, The wine 7 the
"meal is likewise procured in the pewter-wine-canrom
“the neighboring wine shop. And so with viands of all

dmcnpuon I this W‘"\ky conraifiers of earthcnw'lrc and
-pewter, and larger ongs made by the cooper are ever
in evidence as means Qf transpottation and, we shail R
therefore finish our chap‘hcr on transport with accounts

of the making of -‘:drthen}ware, the pewterer's trade,
A

ter shop. Whenever a bach {s wanted in a :and ﬁnally the cooper’s.

o :[ .
MAKING OF EART"H}%NWARE WITH, AND
WITHOUT THE PO'ITER $ WHEEL ,____p'
It was astonishing to observe in various placcs i ~32
Cthlang, the :making of - éarthenware; - from the

e 3
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nerer's stake together with the wooden black
t “has bccn drhcn and nghtcn:ﬂ«wuh
3 Is 2T ,z mc‘hps hlgh B

_x y

e whc:cl was uscd it lcast for smal]er wire,

net s in Chtklang It was on‘a winter enorning that
we ‘rcathed an isolated potiery, 30 li, (10 miles), from
Teh An,’| ina weslcrly direction, The.owner was away,
and we soon fratermzed with thc workmgamcn, wheo

) thc wrer returicd, and let.loose a vemabIe dclugc
of rcproach and vituperations, upon the mrkmg—mcn
r.]emng us 1nvadc h;s pottcry m/h"_'__absence Glad"

molién

1though Jarge pots were bmlt up-in the same min..

wnlhngly answered:our inquiries, and never interfered .
b our: taLJng pictures, As we were in the midst of «

: tor what we had gotten. in tht: way of m.tormatmn' :
nd_photographs, wé. departed rather sorry for the .
: workmg—mcn, and the untimely arfival of the ownoer.

" Ta start from the bcgmmng, the raw matcual a

: tcrrugmous cl'ty, whfch burns‘into a good red-bicwn .
7 calor, 15 found in abuindance in the nclgnbornoou._"
" The mode of digging, trr:arimg, tempering and knead- -
Ing is pr1m1t1ve, and is the same as that_préyiously de- .

" scribed.. The - treading with bare feet”#nables the
worker to feel any n:l()ds and- sl:()]'n::;b wl‘fu:h he then
PLCI\ ot of the mass. -

pnttery, near
sizes, thexlargest about 3o 31/3 Feer hlgh “used exten-

sively hy the €hinese for storing waterror night soil.
" Fig. 5i7 shows a rtprc:cnt'ttwe examnplt. These kongs

are puilt up’ “while resting upon a rdtind stand made of
.517. is 11" inches high “nd 13/2 anhcs in diametér;

Intervening between ,the stang and Longnls an un-

" glazed disk with gonvex top. Stand and disk can be

* seen separately in Fig. 531 the disk’to the left ‘of the”
. bench and. the stand to the right. The convex top of |
the disk give’s the bottont of the Long, resting upon it, -

i -concave form In biulding upsuch a var the: potter

Ewalks around it,. efidirgling one’ lonéc strip .of "plastic-

. .1}r—n}aan_thc other~bencath if; wntil the 'desired
helght is reached,’ No Tinesform (s uj:ltd Aftcr a strip
is laid in place, the potrer beats it dov

hamme.r and for obliterating the lme
ths the sides with o woodcn ham
Fig. 518, one from : W1rh1n the vcsml
from the oumdc 5

of jointure; he
ers, shown in

The" m:ltr:rlal formmg the body of the ware is grzg
mud. The kongs are builc up in rh% way describe

and then they are “coated, inside and oth, with-a '\.rcnccr'_' :

.-of “excellent clay, "which is. brought from’ some dis--
E l1qu,cﬁcd with

. wafer and applied, very much in theé sameiway as is”

'lf_r’trwards the glaze, 1€, with brushes on.the outside -+ ..

“tancg, hcncc this.economy, The clay

and a hempen tassel on the inside. The latter is held

_in the center of the vessel anﬂ’."{wung around in cir-

cular fashion so the enfls pass like a brush over, the

inaer surface of the vessel. Fragmients of burned- ware *.

show distinctly the three-layers, the poor material in
the middle, then on both sides the veneer of goad
clay and over thisthe glaze. -

The hammers £or sol1d1f§’1ng Lhe bullt up earthen-
.whre are shown in Fig. 518. The one on the right of

¢;most prominent artigle of mahuIacturc;at thls_
Teh An, vas the Long, a vag of various

--ungldzad earthenware. The stand;ialso-shawn in Fxg :

The holes of the. su:lc aré for picking: up the stand. e

w1thla Woodcr_l B

_:md the othef'

Before. I pmcced m descnbt: the mz{]\mg of smallcr ._
ware I shdll 1 meiition the making of k ngs out of véry .
mfermr clay.as T saw it.near Feng Hiva in- Chckmng "
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‘the picture with the longer harldl; is fashioned of one
_plece of wood and used on the oltside. The other

tree. It_is dipped jnte water frequently to-pfevent the

.

- a

Fie. 53t

hammer on the left of the picture has a handle ine
“serted at right angles into a round wooden blsck. The
‘end with the smaller diameter is used for hining. The
shapes of the hammiers show chat-the one with handle
< mserted 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 beatmg the inside is a scétion of a pine

‘tlay from sticking to it, and through thg action of the
water the pounding ‘surface shows the annual rings*
raIscd the %ofter parts of intervening wood has-

.="7¢ " CHINA AT WORK

Prwrerer's HAMMERS, ©

which are the same as those used to decorate the side
faces of bricks of the Haf dynasty abour 2000 years
ago. It is probably Rard for us to conceive that these
desighs form a 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 fio doybt that such is the case. o
The kongs are next dried in the air, and then the
glaze is applied with a’ brush. The compesition of the
" glaze T could not learn, but it is administered in a
rather liquid state 4ntd che dry clay greedily absorbs
the water in which the finely powdered particles of
the glaze are suspended, with the result that a shin’
Alm of the glazing myjerial evenly covers the arncle.

1ng shrunk. a{va.y ‘After a kong has been built up the.- For covering the inside surface, a bundle of hemp
tnner surface is covered all over with 1mprints of the ﬁbres is'dipped inte the liguid glaze, and riyen; held by:
- concentric rings from the hammer, The effect is quire

" tecorative, which apparently was never intended.

the other end, 1t 1s swung around with 2 circular mo-
tien until the dipped end* touchc,s the inside wajls of

“Another and very much intended feature of the he kong, and: sliding: et 3 th a 'Bmsh deposits the

kong is a decorative band onthe outside, near the top
rim. It is produced by hammmers with raised designs
Wh;ch are imprinted withjope stroke. At the same
“time,: of cotirse, th.c potterfdeals the wall of the kong
-2 blow from they th a plain wooden hammer,
" to save the wall from being broken or distorted. Three
of- these harmers are_shown in Fig. s1. The two ;
outer ones ar¢ made of state, and the one in the mid-
'dle, of unglaged; burned clay. All the four faces of
each hammer bcar designs; ab‘Dut 3 irches square,

£l

glaze.

“The making of ém.’l]ler ware Is 1]lustrdtecl in P]g
320, shiowing the potier’s wheel, and by Fig. 523 show-
ing an‘array of some of.the articles produced. Unfor-
tunately, of the potter’s 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
awner. of the pattery retuined, and made his presence
known by high vociferarion. My interpreter urgéd a
hasty retcear, but I was determined to get the picture, .
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fome what wiguld. For ia1l]uiric§, of course, ‘no time
was lefr after ti{s. The poteer, manipulating his wheel,
sits in front of i, with his feet stretched out, one_on
each side of the wheel In the picture the placg where
g - he sits is obscured W:;y a por ‘markéd with con!ccnmc
" rings and covered w;th an inverted lid. The \\{hcci is
set in motion- by meahs of the stigk seen st{md_mg
against the wall on the fight with its lower edd rest-
‘ing on the wheel. & rue whekl'with spokes fodms the
ibasis of the potter’s whc.ei\, I:

.

the circumbergnce is
_.smeared with a mixture of cay, straw and Riir, and
“an inverted porculain cup s set dog the clay rle"nr tht:
~fim. The concave base of the :hp serves "as lu
‘hold for the tip of the stick, whes setting thc
. wheel in motion. As the wheel is Svel, balaneed
st -_spins_ for several minutes. The potter
stick lying acvods hisfap undl he needs 1%
“to give the wheel a new impetus. For this he
gets up, and bending over the wheel, pushes. it
- dround v1g0rt>usly with the stick about four dr
five times. Upon the hib of the Wheel 1 round
wooden disk 1s Grmly Axed, and aver this rises a
frustuniof @ cone, shaped of clay, and air-dried,
with a flac top, This top s sprinkled with wood-
ashes, and the lump of day to Be worked upon,
15 rather set down with some pressure, than
thrown down upon it, the usual practice at other
potteries. Then the potter uges both his hands
dipped in water to form the vesse] and it looks
almost like a conjuring trick to see the walls of
the vessel rise ip from the lump of clay. The
Rnished vesse] is taken, with both hands clese to
the base, and Jifred off the wheel, The mode of
Ccutting it off with a wire.is not.practiced. The-'
yessel ¢omes off easdy enough on account of the
wobd-ashes .:tpp[:ec]. Lbaps, handles and spouts
ate fermed by hand and apiplied alterards.

Pig. 521 shiows a few of the wares made “at
this potterjm "lhc.prLS;‘:rvmb jar on the right
under -the bench shows a sécondary rim. The
guiter formed thereby is filled with \mter and
" an ihverted 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 ény
© 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 conifined tg “this lo-
callty_ The unglazed kettle on the left, of the
. beach top is used EDr'bUJ'.']iﬂg water. It ég'?s cov-
" éred with seot all aver and this fills up all the

pores and keeps it from sweating, a feature which un-
glazed vessels usually show.

More elaborate’ decorations on these kongs and on
smaller ware, are produced ar this pottery in the man-
ner of sgraffito work by covering the outside with a
light colored slip, and carving designs on it with'a
kind ol graver. The dark colored clay 15 thus cxposed
shows well, and gives a good‘contrast with the yellow
slip. The sides of the warming pet, with octagonal -
circumference, shown in Fig. 321, bas been rreated
that way.

The burning of earthenware wme prs is done ina

Fie. 532, Coorer’s Crape rok Sawine Our Tos Sraves
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fong kiln or Bue, which exfcnds up a hill for about

soo feet. Fig. 522 taken at Cha Tsuen in Chekiang, -

shows the general aspect of such a kiln. This one ap-
pearing as a thatched shed, is used exclusively for the
burning of wine jars, heaps of.- ihich are seen piled
all around. At the [8wer end of the long thatched shed
~the woodhre is Kept burning and at the upper end a
brick wall which has square openings ag regular in-
tervals terminates the vaulied tunnel, or fue, Eormmg
the kiln. About goo0 feer of the kiln is covered withia
high thatchéd superstructurecand the remaining por-
tion with a low diled roof appearing on the ground

level at the left of the picture. On the one side of the -
flue abour 100 feer aparr are openings, altogether four,_ -

through which the ware is introduced and’ which are
finally walled up, The roof of the fue is 2 round arch
built of bricks, The height of the Au¢ is abour § feet
and the width 10 feet, The ware 1o bc_.bllrnoé(ljs stored
on the floor of the flue, 1ppun':nt]v in‘any fashion, only
with the large kongs care is tnken that they si:md level
on the uneven mud foor. As praps small 5qu'1rc pleces
- are used, specially made for this purpose out of clay,

Fie. 533 Woongy Dierex,

according to extranecus comhtu:ms UE ]

and burned” very hard. The spite under the thacched
structure is stacked with bundles of fir-boughs, which
when butning. rhc kiln, are inserted inte small firing
holes placed .at set intervals all along the lower go0
feer of the Aue. For twelve hours these twigs are fed -

“into these vpenihgs in the arch to gradually heat the

kilu uniformly. During the following twelve hours,”
wood billets ave bured, but only on the hearth at the
lower end of the kiln. Then firing is suspended, and
the whole kiln let cool f(n’ fram ‘F?ll’ Ly seven r]quq

moisture and

Lemperature.

NOTES ON THE PEWTERER'S TRADE

The pewterer’s trade is quite in evidence in China.
The most commont articles he produces are teakertles
and-wine-cans {conf, Flg 523). Among others there
aré tea caddies with a‘tightly firting cup-shaped lid to

‘make them airtighs, and a variety of shapes and sizes
" ofathis type of receptacle for storing spices, CO‘Dk]ES,--__‘ -
'seeds, cre.; candlesticks for W(}rshlp, oil bowls, w1ck

weights, gandclabra, parts of snl {sec
"Figs. 212 and a13)" ete. :

The. material is tin mixed with lead,
both of which metals ace found in some .
‘ol the provinces of China. An- alloy
with much lead, is mnmdercd an in-
; ferior mixture, but its danger is not
recognized, *and lead-poisoning is not
uncommeon among wine-bibbers. The
wine ‘they imbibe is distilled rice wine,
and in its manufactore the stearn of the

surface, and here is where the wine’gets
poisonéd “if the pewter contains too
much lead,

In some -parts of Ching, 'JmtaEly
Shatitung, a base of fine red poteery 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 reinfercement of these partsof a
vassel most exposed to wear,fsuch as-
upon the foot, brim, edge of spout, ete.

The processes of dccoratmg pewter
are varieUs. bt does credit to the artistic

mash strikes a large pewter.condensing
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. [feeling af the Chinese that they have recogmztd the

wonderfui appeal of*plain pewter of graceful design-

" on which surface decorations would look out of piace
We find therefore turned round shapes- usually un-
“adorned, Where dcaf}r‘mons are resorced wo they con-
sist of designs executed in the mold and then cast, as
for instance, (fie kob and parts of the spout in th
523, or in designs incised with the
gr'm:r un the surface. A pleasing effect
is produced by covering the pewter with
2 coat of dark brown varnish<and then
incising designs, which cut through the
“varnish and exposc the metal, an effect
remindful of sgrafito decoration on
pottery.”
.~ -To cast flar sheets of pewter, whiclr
are needed ro build up vessels, an carth-

and ¥ of an inch thick, covered with
stour papc'r 1n Figa 524 the slab is
showa with: two v‘«rought iron rods
which: determine thetize of the shr:tt 1o
“he cast: With the rods in the position
here Lllmtmtcd a long strip of pewter

r:&ulated by phcmg the rods down flar or oo edge.
These rods are 3§ of 2n inch wide and % of an inch

thick. The one like an “L” which s lying on the siab-
is"2134 inches long and the vent part 6 inches long.

The ather rod i§21% inches long while the beat-up
-part at its left end is 544 inches long. As the rodsé are
now lying on the paper-covered slab g_sl‘ﬂp with the

edges sharply defined on threé side§ cad be east. Tt
- will be not more than % of an inch thick. The open’

_end thins out gradually to g ragged edge, because the
. flow of molten pewter is not chcckec as it is on the
“othér three sides.. :

When a_tea-ketde is buile. up, a dlsk is east for the
_ botem part and then-hammered ovér 2 wooden form
to assume the shape of a bowl. The side walls are
__fofmed of a long strip, cast as described above. The
different pieces are’ assembled over 2 wooden sectional
core and soldered together. 1t must be a sectional core
so it can be taken out piece by piece from the finished
kertle which has.a belly larger than the mouth. The
whole soldered picce enclosing the core is then at
Jtached to the head of the reciprocating |:1thr: shﬂwn
- in Fig. 535,

An assortment of pewterer's turnmg Lools 1s shown

n Fig. 526. They are all made of well-tempered stecl
and are sbour 1/16 of an inch’thick. Pieces of pewter
which cannot be turned in the lathe are finisheed wn:h

inches wide can be cast. The thickness can be

duce thelr own molds.

Ales and ﬁnallv dressed by scmpmg w1th one or thc
other of the turmng tools.
Fig. 527 gives a dimly photogmphcd view of the
two halves of a-mold for casting smaller pacts. It is
made of a.natural, Rnegrdined sand-stone. There are
t‘VD pC\VtE]— PI—D]CCUOHS on thL lef( stone ln Dpposlte

“corners, 1@ At into corresponding holés on the other.

© Fig. 5}4. Coorgr’s Croze, . .

stone, 5o a8 to Ax the pattcms emctly f:u:c o Face. The'
size of the stone is.4%- inehes-sqUEre, and ‘it is 1%
inches thick. It is r_ustom'lry for the pewterers to pro-

Adjunets such as spouts, h'\ndles etc.; are cast sep-

- arutely, and soldered fast to the body The parts to be

soldered are rubbed with resin. The soldering iron is
rubbch upon a. Joohing tile {¢n the -concave part)

“which has betn strewn with pewdered resin. Spouts
_ for tea-kettles are cast in two hilves, soldered together

and the joints smoothed with a file and turmng knife. ™

“The long_ pewrerer's file, the lower i Fig. 528,
measures with the handle 27%; inches in length, is 3.
inch wide and Y% of an inch thick, and the short one
{above) withoot a handle is 1944 incbes long, Y of
an inch wide in the enter, and !4 of an inch thick,
and its cutting ridges are at nghL angles to its length.
Ir'is pointed at each end, on one half its surface i5 flat,
while on the other it 3 convex, formlng a hal round '
filing sucface. ' .

Important wrooght iran 1mpltments for the ham-
mering of hollow pewter ware are the stakes set upon
wooden blocks, two of which are pictured in Figs. 525
and 530. The height of the one, Fig. 529, with sharply
pointed- horns, is 1644, inthes, the horizontal metal -
part is 165 inches long. Originally driven into the
wooden block, it is held there with pewter which has
been poured into the enlarged hole.
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The Chinese artisan, ever an improviser, uses the

pieces of pewter upon it, as occasion arises,
Fig. 531 shows three hammers used by the pew-

“terer, The upper one is constructed of an old soldering -
wron (conf.”Fig. 36) with a lump of pewter at the

. _handlc end, and it serves to hammer, whenever it is

.‘j- : mccsscrr\y on the iiside of hallow ware, where another _
’ h.lmmtl' could not be mtroduccd The hammer in the

-
-

center is 9% inches ]'bng, ;%'iﬁch'eq wide, and 1 inch
. -m Cll.'.llTlEtEl’ Thc mctal cap upon the wood is of ‘pel

Fmaily, the third hammer i§ all of wcod and tht
.coftaét .sL_nff_ac;s are: conmd_crably warn from, use.

F

e .- COOPER y TRADE
Thc Ghinese coopcr ma‘kes palls t,ubs, dlppcrs, S (o
articles which we class under white cooperage, but he

-makes no bartels, hogsheads or the like. While our .
. coopers mostly use -oak for staves the Chmese seeny 1o

- Fis. 535, Coorer’s. "Rovnp PLane” anpeDraw Kxipe.

\

* holding dawn the block whu:h is shown in hg 532
contours of the wooden b'lsc block for hammcrmg ]

The wonden block Workcd.upon stands upright on
a beach or wooden fidyse; and is held down'.by a
wooden key with a side hotch in which rests the:top
edge of the block.-Thé key is tied to a fixed upmight
post, angd a wedge driven in berween post and key
presses the latrer Hrmly dowin upon' the Block o be -
sawed, The lihe of sawing. i now marked on both

_sides of the strip, and sawing'can commence. If the -

lines to be cut a(c straight, the board-
saw js used, curyed lines are “sawed
. with the framed\_hand—sqw with a
narrow blade, i cither casc the saw
is worked by twe pcople one 4 either
ends T \ . -

The-edges of the sLavcs are cire-
fully planéd to make close joins, and -
dowels are used bctwccn the staves,
Grooves.are ‘cut with ‘a droze, near.
the bottom of the staves, For: in¥rt-
mg ‘the bottoin disk of the Lub The
" edges of the botrom dlsk thus) jointed
_are made right with putty mac*e from .
air-slaked lime and Chinese wWood-
oil. For smoothmg the staves, a ﬁ‘um-.
_ ber Uf various planes, drawmgkmvcs,
and’ spoke shaves are used. The
h()ops are madé:ab strips; of bamboo,
‘for finer warc of cane. ijcctions"\_
_such_as handles and spouts areal-
© ways part of a stave; fashioned with
‘the stave out of ond solid piece of wood. Fig. 538
_shows this-plainly. In the background of Fig. 169, two~
shallow tubs, can be secn_one within thé-other stand-
lng on edge. The edges are rounded an@,res&mb]c the . -
crimped edges of molded clay-ware. :

The dipper, Fig. 533, has an interesting handle It
is easily carried by taking hold of the horizontal bgr

-and easﬂy tilted to: :pour out the contents. We saw thls
. type in the monntiin regions: around Se Aw Che-.

kiang, where it is usedaifor ferching water o the house’

from ‘crecks or streams.. The-hetght- of the.body is 642 o

:nches,the diameter 1y inches, the height to the ex-

prefer. pme The staves are usually not riven bl.lt- ~tiemé #od of the handle 13% inches. The spout and.

sawed oug; ifrespective of grain when it comes 16 ir-
“regular profiles. Tubs: and contaigers are often madc
with-rounded sides and. tound turned-beer. rims. Jf it

~ wras not for the huops which invariably hold rogether
- these containers they might with thejr smoothly lac-
~ quered surfaces, casily be raken by the casual observer
for:protiucts df the potter. T4 saw outithe staves from
“’salid blocks of wood the cooper-uses a method ‘of

. grooves; into which the bottoms of pails, tubs, etd, §

handle are parts of the staves,. ‘only the horizontal
piece is momsed into the upright part of the. “handle.

We saw a similar receptacle;, with the same kind of ¢ -

handle, but wicthout a spout, rarhcr ]ow and shajlow,;
used for feeding chu:l\cns .
Flg 534, shows’ a codper’s croze “for makmg the .

‘are o be insetted. The digimeter of the - scm1c1rcu[ar :

%

. ¢ .
~ o . . ' . - fl - e
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' saw—bladc is 2/2 ll'LChﬁS Two tangs prolcct from it at
" right angles and they are wedged “into the waaden

holder ar whizever distancesis deemed necessary. Half

-of the teeth of the saw point towards the middle of its
blade ip one dlrﬂCUOH, and the other half in the oppo-
-+ site d1rc;:t10n We have noticed this arrangement al-
5 -ready in the boardsaw hand]ed by two men. Hére the
.-plurpose. is “similar, the saw cuts i pu]ltd in either
. direction,. The mode of “handling is+-obvious. The
*‘wooden holder is made to rést againdt the edge of the
“‘staves ncar which the groove is intended to be eut,
1" The space between saw-blade and holder determines
the distance from the ed—ge of thr: stave (o the grooye
o to be cut

. Fig. 533 shows 2 plane and a strmghr edged dr.:w
kmfc ,The plane has a hotrom curved ar right angles
its length. With it round, concave surfaces.can be
p a.necf A handle on the plane seems a nccwsuy g

'-‘\ .

- thh the double handle and has thcrefore only one,

N

" *deve-tailed into the side of the plane, as shown in.the

plcturc A fonngn nail passes rhrough the plane td

. hold the blade in place, Usually a pin of hard wood.

serves this purpose, ar two shoalders which extend

- into the op¥ning of the plane.

~“This little plane is worked in a direction away from
the body accordmg to' the Chinese custom. There is
muthcr rather 1ong p]anc which sume coopers use up-
side down. The plane serves in this latier case like a
work-bench. One end rests on the floor and the othes

is propped up with two wooden feet which give the

plane a slanting position. The piece of wood tg be
planed is. slid over“the smooth surface of the plane
against the prozrudin'g curting edge in a direction

" toward the body "of the worker.

The s[raight—cdgcd dra\wmg kaife or shave ha.s a
blade 4 inches long.»Tangs at right angles project

from each hlade end, and are wedged into the wooden

frame. The instrument is held with bath hands and
dtawn toward the bédy. The photograph was takef
pear Chichaw, Anhwei provmcc .

* =

!
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© Heald, 133
Heaunyg Devices, 3{1( FUCIEEN
Hedilles, 179

Hetp Spinning Wheel, 167, 17m, 171

Hinges. 22, 263, 2048, 300
Fredeneck, a8 328, 333

- 3. 24

Hoe-Knite, 22z -

Hoes. 53, 59, #h1, Gz, 63

Hoe, Two-Pronged, 63

How, Weeding, 63, 66

Hog Bristles, for Seweny, r15-210, 256

Hamk, Hale, 39, 347

- Hook for Kindbing-Wood, 150

Hork on Windlass Repe, 5
Haremel, Fritz, 45

H(:mrr;l:d‘_ Koy g3, 94, 209

Horary Sigtis, 344 -
Harizontal Watér-Wheel, 131, 122
Harse Turniture, 3:5\_316:. 326-320
Florseshne Arches, 280, 288

‘Hosie, Alexantler, 116, 153

-

' l.amphrﬂdLr 213, 316

Japanese Tawirting I)Jlll 23z, 248
Tainery, 1. 135

ok Consuams, 336, 330, 133

Junk Dealee, 15 .
Jank, Filling, 330

e
Kay, Tahin, of Burv, 182 7
Kentucky Coflee "Tree, 191
Kiln, Brick. 200, 1@;‘ a
Kiln, Patter's, 334, 337
Kitciwen Stave. 145-149
Kirchen Utensils, 1502150
Ko Chin, Guest Tr‘lbs, 256
Kowug, 340, 351 X
Fong For Water, 157

Kewgs, Removing Sediment frmn, 1

Ko Sgu Tapestes, 1fig

Rnife fnr Tmboo l—ellmq, 231
Fnide-Heo, :
‘Koife. Shovemakes. Ezlx. 214
Knitting, . 206 7
Enmitting Sheath, 208

Kuling Estate, 204 E
Fultgren, M., 201

2

Lacquer, 3ua0 :
Ladder, 262, 284
Ladle, 151
Tadle, Trnn Caster's, 30 .
Lam)r Bewl, Primitive, 315, 216
Lamp, Coal Mincr's, 2

Lung Chuan, Cheking, 15, 28

" MarFing Hammer, a0, 221

Lippmann, F. G, van, 146
Liyuids, Containers for. 344
Aock, Camal. 331, 333
Taocks, 295, 290, ayy, 294, :gq, 30| S OF
Locks For Crassbows, 127

Taop Bluok, 230

Nage Marking Hammer, 220, 22
Ler Triinspnrt, 2tg J:"‘\;_

Long Planc. Cooper's, 557 /’

Laom. High-Warp, 182

Loom, Low-Warp, i;9 : K
Lowan, Ribbwn, 1Rs, t86-28g | ]
Lawsphandics un Farthenware, 34%°
Lubeicant, Water as, 81, 85

Lubricating Qil, 328

-

¥
M
Mangzanello, iz
“afangle, 162 e
'I-’,\-{a-n»pn\\'cr Plow, 43044 07
Manure, g%, §4. 33, 3% 346
Manure Raskets, 337, 346
Manure Diipper, 5h
Marioer's Gomnpass, 236, 332-344: T T

Marks, Various Praperty, 221

CMar Woensing, 182-58y

Maxim. Hudsén, 100, oz sme=

" Mead, 145w Tog ) e
Mrn}l*h’“iﬁm 133 F o

M Paties, 19y -

Meliing Stnes for \{ch]s, 142

Memshing- :)F C.‘)-( Iron, 31-32.- 54

Milage Indu_.{lnr EETS
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Mill; Chaser, g8, 09
Mill, Chilean, 48 I
Mill, Edge, 319 ’
Miller, Staple of North Ching, Hy
Mills, Amimul Power, g3
Mullstones, wf Clav, g4
Millstones, of Woed, g2

. Alills, Turaed by Haml, g1-97
Mine, Cinncse Cnal, 2
Minews Lamp, 4

© o Minfiy, Coal, 3-8 :
/ﬁ't:r. Congive, 150 ”
Moldbnard, Cast Iran, 42

Moldenke, 13, R, 11 .
Mol fur Hricks, z2fu, 263, 205

@

Moldings, 254

Muold, Pewterer's, 349, 155
Molds for Cuse Iron, 31, 32, 33
Mongolian Sell, 143

Mortar, 273, aga ) i

Mortar, Elastic in Tibet, 290
Muortar for Riec ]’ofishing. 108
Moxa. 157

Mud-Trongs, 55, 54

Nl 155
Mail Theading Toal. 21, 22
Ml Making, 1123
Nutd Pulier, ast, 257
Mailsmith, za

2 CWeckain, Alexunder, 344
Newdle Puller, 193, 204, 205, 256
" Neodles, 198-200, 256
West for Chickrens, 210
Mer Making, 133134
Netting Needle, 133
WNewoomb, Rexford, 248
Newspaper as Wall Paper, 28 “
Nightoil, 48, 54, 35
Nitrates, Floars _Chm‘gefi_;vim,- 280
Non-Chinese Frpulation, 74
Nose Bolt for Cawmle, 114, 1as
Nose Ring, 125 5 )
Notwched Wire Saw, 22

© Nystroem, G., 220

0

Oukam, 333, 334, 339

Dar Propulsion, 334

Ocher, 193, 251

Oil Baskets, 339, 340,-348
il €abbage, 72, 85

Oil Cakes, Exported, So

L - 0il Cloth, 327 :

Qiled Paper, 327

{hler, 215, 2235, 226

il Making, 83-g1-

(nl Paine, 252
il I"rc\:., 1, 8703

Qils for Lighting, 314

Qil, for Conking, 249
One-legifl- Stool, 48, s0
Oras, TEY .

Ornamcnml JronworL 35. 36
o) ershot Warer Wheel, 81
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Muld for Rocfing Tiles, 291, 272, 373

P

- Padlocks, 245, 300
Pageubas, a7g, 288, 2bg
Pails, 336
Painting withaut ]Sruahu. 53 334
Darnting Wuol, 100 e,
Puflong, 20, 39, 190

. Panels of Bricks, 268
Paper for Mortac arid Plaster, 20, 21
Paper for Soles, zus
Paper-Making T'ress, 1oy N
Paper Making, Use of Line in. 27§
Pageer Windaws, 3ug
Pass, Woedenh 106, 207, 2yy
Pauthier, (i, 235
Caving, 2, 284, 28,
Pavinyr Rammer, 283, 291
Favynshiop, Swoog Clothes in, ot
Peppr Jack, 208, 204

£ Jek Tume, 34, 196

N . - E
N Penasyliania Germans, 51

Pepper aml Salt, vga
Peppper Shakers. 152, 153
Pergames, Asia Minor, 277
Pdirie. Flinders, 28K
et Can, 345 .
Pewiee Craring of Copper Vesols, 24
Pewter-Décorated Potteey, 354
Puewterer’s Toots® 340, ja7, 348, 355- 556
Phesphoric Avid o Line, _’;r?
Pick-Axe, 5, 7
E Pigskin Thoops, 72
P Pillows, 2oy, guy, 308, 3[1-';1:,
| Pin, 199, 255, 230-257
Pine Boughs for Fuel, 262, 263
[):q\r.w.m Dieadlings, 24K

Pisé de Terre, asH, 283, 287, 288, 28q,

290, 203-290
Pit Saw, 124
Plangs, 341-244
-Plaster, 280, 200
Plows, 41-37 .
. Mug and Yeather Quarr)m[,, 12
Plumb Line, 2go, :g(
Fogamogyan, 11g
Puisened .‘\rmwa, 127 e
Pole Lathe, 25 .
& FPolicy Hur, :94 - i
- TPalishing, 153

f Polishing Rice, o1

Pulishing, Storie 5|dbf., 393
Pong, T. Y., 206 :
Poreelsin Plllow, 307, 112

- " Portape. 330 _ b
Po~shun-hsicn, Shantupg, 304
Porat Basket, 79, Ba - . )
Patatues, 58, ¥8-%o )

Mot Haldler, 150 -

Totter’s Whee, 1, 140, 270; 291, 142,

352333
Potery, Built-up, 290, 351 )
Fowtery with. Pewter Decarations, 354 -
Parang Lch, 128, 129, 130, 324 '
Preserving Jar, Curious, 553 o
Press for Buan Curd, 1oy’ )
Press for il By, 88, 8g, g0, o1

“Tress for "iugar m.;kmg—, Tf1 - . ae

Frens, Rape-cluwh, 1o
Iricket,- 219 '

Privies, 55

Prang.Apc Fishing, 134

I'tuning Ao
]'uHc_\',%il]\TCllt]Ji, 1y

Pull Planes, Jupanese, 243, 244
Falb Saws, 242 :
Ty Dl 470 a0, tow, 248
I'ash Planes, 241

T'ush Saws, 232

Purey, 338, 340

Puity of Lune and Woodm), 278

Q

e Quarrvmans Tuols, g-vu, 11

Luern, -1

# R

Rublr Plage, 2.'1!1, 2421
Rugnan, [R?.. 2014
Rugs for Shoes, 2o, 1114
Baown Hat, 205
Ravrr Protecnon, 2u5, E3{
Rawn Shoes, 103, 2110
Rakes, 66, 6, OF
Ramumer for Paving, 2%y, 2971
Rammer for Pisd e Terre, 287, :'.39, 294
Rape 0, %5, H6, 311
Rar Trap, 127, 128
Rawhide. 4, 3,
Reamer, 24y
Reaping Coanb, 71
Revipwocating FLathe, z31,

355 :
Reciprocating Motica, 247
Reddle, 233
Reel Ocher, 2g7

253, 2534, 347.

. Reed, 8o

" Real, far Fishing, 139, 130
Reel Stand, 174, 0757 )
Beflector, Shoenuker's, 118 - . .
Refraction, LCarly Koowledge of, 197, 199
Reinforced Walls, 267 -
Releasable Brick Mald, Exjdained, 2
Rusist, Dycing, oo
Bhythm of Thrushing, 73
Ribibon Lamm, 185, 156-18g
Ricci, Matteo, 240

~ Rice, Blooming of, 48
Ruce-Ficld Fishingg 13
Rice-bulling Mills, g1-g8
Rice. Planting, 47-4u
Rice-polishing, gg-102

K
G7-200.7
2.

Rice Sproutimy. Tub, 49 . o
Rice Washing, 157 . .o .
Hice-Wine, 145 .
Rich, A. 110 T :

Riddles, 76, 77

7 Ripping Saw, 233

BRippléig
River- Reat; 327
Roads, 331
Rrwk Cany, 1i1, 3 -
Rock Crestat L(nsca, ‘rt)ﬁ 17
Rock Dn”mp,, g1 . .
Rickefeller Fnund'mun, 291 : oy
Rn]le_rs. 55, 57, 38, 6o, G, 93, 14, 159
\r




Saibs 333, 339 337
Saits on Wheellbarrows, zaa
Salt und Pepyeer, 132

Salt in Chim, 11g-01y
Saltpetre, 280
Salt Taxation, 117
Surbshn, 148
Samduts of Soraw,

20L-xug
= Saw, Doat Builder's. xrzn, 233
Save, Bowe, 23k, 238

Saw, Colin Maker's. 235 )
Saw, Compass, 124, 233, 237

Saw, Crossour, 22y 132,733

Saw, Dovetail, 235
Saw, Felling, 230, 235

Saw, Filus, na3. zafh, 233 238
Suw. Firewood, z23m 234
“Suwing, 224-235 . 7
Sawing Clamp, 3354, hﬁ
- Saw, Natchen Wire, 23y .
Saw-Ser, 225, 120 ¥

Saw, Tuvnon, 3234
Seaflold, Dyer's, 14
Scaflohl. Savever's. az3
2 Schliemann, H. A7
Scissars, 2a0-20T,

Seoop foc Grain, 78
Senop, Wicker, 337, 346
© Beraper, Sy BE O
Scraper {or Hard Wood, 244
Scraper For Metal, 16, 37, 358
Screen, Hamboo, 15, 356
Serepn,. Bricks afd¢= 7
Seremn QE—?iTLi. 287
; S}J:&"n, Stune, 307
- Serkws, not Koown. 249 -
’ _.-Scnbm‘g agr.
Sculling, 320, 336
Sevthe, Gy, 6y, va
“Seal gn Bricks, 282
. Seladon Forcclain] 518,
" Semedo, A, 393
Scwing Ur_cr{Si]s, 1942071,

L%

204, 205

Salr Gabelle, mry —

I TEIN -

. Sraples, 226,
Stamps, ' Hammer, 341, 152

Sledpg: Fhumaer, 5, G, 11, 13,

Slice-cutter for Clay, 29t
Slicer for Turnips, 157
Smith, A, H. 307
Smith, Reginald A
Smuoke Curing. 13
Snwnke Curing of
Sk Quarte Lenses, 196
Snood fur Fishing, rio -

Snew Spectreles of Edkin,

anuflerss 30

Soap, 192 T,
Soapherry Tree, 336
Soap Tree. 19z,

Sacketod Candlestick, 31

seldvring, 2325 37

Seldering, Hiseory of, d3-25-
- Baleering Yron, 335

Sowing Plows, 43-47, 41

Sey- Bean Cuidy raf-109, 15

Say Fean Oil, 178, 314
Sov Beanm Sauce, 1ng

1y

beathir, 21

158

Soy Bean, Unlization of, 105-104

Spacing Block fur Bepe Making, 5

Spacing Toal,
e, 55, 61, 62

Spade, Rrickmaker’s,
Spatha, 186 .
Spectacles, 1g5-199

Syindle, (63 467, 168
" Spindles for Twisting, +8a

Spinning; *6H5-173

-_ Smnaing \’Jhecls, 10g-1706
‘Spoal Reel, 175, 158

Speon, 158, 159

Spreader for Grain, 78, 79
Springs, Use of, 1a8
Spurs, 330 '

Squaresd, 253, 292

. Suairs, 2Rq
Stakes, Pewrterer'sitise, jsli ;

Stall for Cattle, 123
227, 237

Strching. 194

Bricklaver's, 281,

255, 2671, 264

28z, 28y

- Seraw Ashes for Ddlishing Rice; 101
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Rall Fictores, 23 Syrraficn Techmigge oo Pewier, 3355 CStaves af Puic, 356
Romun, Ase, 220 Surafiin Work, 353 Steaming Travs, 154, 133, )56
Roman Farny of I‘}malnonl 304, Shaltbyp, 329, 336 . ] Steelyurds, 134 )
Ronmn (irater, 154 . Shanmng Cart, 424> 328, 327 Stenail, 1go " '
Roman Lixk, 304 Shave, Bumbon, 223 . Step Arch, 280, 288
- Roman Press, 11o : ~ Shwearg, fur Cutting Sheet Metal, 15, 17 Stewing Par, 152
Roafing Tile. Twisdibe Vibre an. 16, 258 1%, 20 n Suill, Chinese, 143
Reating Tile Making. 270-272 Sheacs, Japanese, 1o Sull, Hisary of, 146 .
Rewting Tiles, 284 Hheds for Carele, 122 Sull, Mongelian, 145 * . - Tar
Rewshing Tiles* Bambon, 258 Sheet Metal, 2a Stiernps, 324, 328-41g
Ronbs, 28A, w3 Shells b Lame Purming, 250 . Stockings, Gloth, 206
Roof Trusses. 2%3 Shefl Windine, 302, 305 Steckings, Kmietnl, 206, 207 )
Rriuf, U‘u-Cl.lr\'ing, Esduined, 284 . Shipbalding, 3270 328, 320, 33390 Stene Ape, 1ig ’
: Respe-Cluich fruss, 109 : Shocmaking, z2at-304, 310, 212-218 Stune Mases for Coluanns, ;;31’-'-ﬁ
Rape Making, 16 - , Shivvels, Be, Ry Senne Blasting, 8 '
Rope Making, Bomboo, 5, 7090 10 Shutters, 307 . Stone 1ibble, & . S
Rupes, Waterpeoofed, 278 Shutele, 1%y, 183, 186 Stole Hammers, 1, By, g0 ,
Ratary Muousn, 237, 249 shuttle Kissing, iz - Srone Mason's Ttpls,‘"iﬁs, 252 '
Round Plane, Cooper's, 356, 353 Sickles, 66, 68 Stane Roller. 259
Rovings for Spinning. 171 Sieves, Kichen, 1354 Stod, Fleatvdl, gob, 309 y@‘"ﬁ
Foudder, 330, 335 Silk Culewss, 161 Stoel, One-Legued, 48, 50 %7
Rush for I’o]i.lhing. 253 Silk Strings (nr Musical Instru[m_m\‘ s Srappers, 140 . i
Rush Wick Lamps, 3. 31710 313, 313, 314 Silkworm Gt 130 Stave, Alcohol, [.]}_',_.-""' ’
. " Bizes of Bricks, afy Stove, Cuukin).r."’i?;, 148149
) g Sled, 321, 323 } ol and Faot, 306, 310 D

Porable, 300, 3qg-351
Stoves, Charceal, t37-141

Stowes for Melting Mewls, 142
Straining, Unusual Mode of, 106

Straw Paper. 204
Straw Shoes, 201-204

Steaws Smck_cd Arovnd Trees, 123,

Straw, Use of. 111,293

Strewchers and Hinders, 286
Suiking Min ol Cottoh Buwcr, 16
Strigmrer, 71

- Seowart, G. AL 79, mg‘ Try, 143

Sugar, History of, 112

Sugar Making, 1vr-114
Sulphate of Tron, 373, 278
Sup-Dirying ol \'{mL, 136, 127
Swape, 231

© Bwedish Axe, 220

\ .

Swect Potato, 79
Swordsmith, 13, 28

T
Table Maoncrs, 158;
Tibleware, 157-i59)
Tallow Tree, 80
Tanning, 200 )
Tape Lomr., 186-13g
Tapestry Weaving,. 185
Taro, ¥9; 123 . I .
Tassel Brush, 351, 352 '
Tawing. 20y, 210
Tawing welth L\!‘m:’, 1‘}8

Taxartign, 20, 117 | .
- Tea Cadldios.. Px:wur, %5-3

Teakettle, Brass, 311
Teakeule, Pewter, 334

Tea, National Drink, 15¢
Teapot Warmer, 159, 371
Teeth, Cleaning with Salt, 1ry
Templer for Melds, 31, 33

- Temple, Web-Stretéhier, 180

Tenon, 3aw, 333
Tharched Roof; 286, 293
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Flerent Process. 31
Thiel-Tube, 12 '
Flish, Twising an, 164, 3052
Thimhles, 195, 256 °

H.

Thung Thill, Shipwright's. 331, 232, 337

Thread Tuller. Shoenmaker's, 26
Threaling, G716
I:llhn_':ihin_u. Rhethm al, 53
Tieer Hows, 127 |
Tity Rens, ahis
Tl Serecns.
O Tty Tuols, 55-0y
Tiene Measuring with Incerse Sticks,, 4
Tolwcen Plants, 32
Tebarcn Trovs, 18G-110
Tombsone, Carvid, 285, 2yz2
Tongs. Blacksmith’s, 14] 17
Tongs for Chirceal, 130
Tones, Iron Gilster's. 30
Tomg: . 139
Tl Farliest, ©
Top, a Toy, 170
Tarctelernz, 1004
Tevvangz, 333
Tradenwark, 13u. 238,
Truffic Regulutions, 3
Tramwl, 513, 3t6-3¢

Tr.lps. ras
Travs, Steaming. 154, 155

B Trew Felling, 258
Trecnals, 2535
Trees, Ancient. 244
Trestle. Carpenter’s, 245, 146
Trp-Flammer, §2, 53
Trowel, 2%, 2k 285, 290
Tub, Race Spremgiing. g0
Tubs. 350
Tuening Lathes, 252-154
Turning Wheel, Tilemaker's, ayr

Tutehaz, 35
Twicking Tinll, 23z,
il agpy-tygesnse o T
TwerRrick Modd, 2671, a2
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Umbrella, 2a3
Unbalanced Saw.ea2s
Unaleesbns Water Wheel, B3, B3, 400 121

Tan Wlice, I Lo253
Vegetable Dives, 1q0

tible Tallew. 518

wetable Tallaw for Bucddbist Canelles, &1
Venetan Blinds, jo5

Vs, Blacksmith's 1t

Viee, Wedpe, 160 37, 38

2

. W

Wall Daper, 280"
Woalls. Forrficatie, 28y
Walls, Foyndation, a7y, 287, 296
Walls, of Brick, 28 '
Walls, of Censent, 255
Washboard, 1910 164
Washing Bat, vug. 16y
Wash Tub, y4. 195
Warter as Lubricaor, 81, 85
Water Buskets, .
Water ButTale, 122, 123, ang
Water Mills, Br-#s
Water Tipe for Smoking. o3
Waterproofing, 278, 201
Water Quenching of Kiln, 263
YWater-Raising Wheel, 1an
Waler Supply, 108
Watertight  Compartmcits,
Woarer Wavs, 330
Water-Wheels, Tlistory of, 1ar
Wattle Walle, 275 -
Weapons, 127
Weather Yane, 334
Weaving, -t HET
Wedpes for Rowk Splitting, 12
"Weeding Hoe, 05 Bfi
Wl Scraper, O3, &)
Wetll Digring, 3
Wells, Sale, vig-117
Well-Sweeh, 59057+
Well, Waeer, 118 .
Werner, B T. C.. 146, 148
Wheat, Staple of Morth China, 84
Whent Planting, 6y
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Whetlbarruswes,

A

Wheel-Tarned Pottery, 351 ,
Whetstene, 238, 257, 258
L OWhite Apls, 2R3
a !
;
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3 .

T Wohe Wrouglet leon ictures, 33

White lwint, Tralfic Aid, 430

Wickuer Scnops. 3378 540

Wicks e Lamym, 313

Wik Woiaht, 1135, 45

Wialkinson, ). Lr, 23

Williams, 5. W' EE-0- N VIt

Williamsn, Alesander. 6, g2z, 128, 147,
1T 34

Woondlass n

SWimdfass,

Wit lans,

Bt 434 330

Chinew, 119

Coal Mer's, a1, 3

Wbz, Well Dhppers, 1%

Windows, 385, 258, 296, a2, 3o307 -

Waaelow Shell, jos. 300

Winclsor Chuaaes 405, 304y

Wine, 14y . .

Wine Can, Pewters 445, 354

Wine Jars. Farthenware, 3134, 348

Wine-Making Press, o -

Winnewimg, 74, 750 Thl 77, 7
Machine, £.-7h -

Shimels 74, 740

Winter Clething, 310

Wir Ihrawing, 23-27

Wire D, Fhsory ol 2520

Wl Carving, 4. 254 )

Wonlen Chair, 304 4

Wooden Wedres for Rock - Spliving, 12

Wl D01 zog. 334, 138

Wikl Scraper, 244

Wil Turmng, 252-259

Worsaae, 1. J. Al 182 '

Wrine  Frush, 313

Winught Tron, 33-367

Wranghe [ron Picwres, 33-35

Wohu Cotlers, 13

WinmsIng
Winnpowlng

Yenchow, Chekiang. 281
Yule, Sir lleney, 112 1
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Z]rn.’kac;-‘..’mh 152
Eebal, 44, 74e 7%, 123, 200
Petse Ootical Waorks, 11g7




