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Xenophon, Cyropaedia, 8.2.4-6

[4] He used also to honour with presents from his table any one of his servants whom
he took occasion to commend; and he had all of his servants' food served from his
own table, for he thought that this would implant in them a certain amount of good-
will, just as it does in dogs. And if he wished to have any one of his friends courted by
the multitude, to such a one he would send presents from his table. And that device
proved effective; for even to this day everybody pays more diligent court to those to
whom they see things sent from the royal table; for they think that such persons must
be in high favour and in a position to secure for them anything they may want.
Moreover, it is not for these reasons only that that which is sent by the king gives
delight, but the food that is sent from the king's board really is much superior in the
gratification also that it gives.

[5] That this, however, should be so is no marvel. For just as all other arts are
developed to superior excellence in large cities, in that same way the food at the
king's palace is also elaborately prepared with superior excellence. For in small towns
the same workman makes chairs and doors and plows and tables, and often this same
artisan builds houses, and even so he is thankful if he can only find employment
enough to support him. And it is, of course, impossible for a man of many trades to be
proficient in all of them. In large cities, on the other hand, inasmuch as many people



have demands to make upon each branch of industry, one trade alone, and very often
even less than a whole trade, is enough to support a man: one man, for instance,
makes shoes for men, and another for women; and there are places even where one
man earns a living by only stitching shoes, another by cutting them out, another by
sewing the uppers together, while there is another who performs none of these
operations but only assembles the parts. It follows, therefore, as a matter of course,
that he who devotes himself to a very highly specialized line of work is bound to do it
in the best possible manner.

[6] Exactly the same thing holds true also in reference to the kitchen: in any
establishment where one and the same man arranges the dining couches, lays the
table, bakes the bread, prepares now one sort of dish and now another, he must
necessarily have things go as they may; but where it is all one man can do to stew
meats and another to roast them, for one man to boil fish and another to bake them,
for another to make bread and not every sort at that, but where it suffices if he makes
one kind that has a high reputation—everything that is prepared in such a kitchen will,
I think, necessarily be worked out with superior excellence.

Xenophon. Xenophon in Seven Volumes, 5 and 6. Walter Miller. Harvard University
Press, Cambridge, MA; William Heinemann, Ltd., London. 1914.



Eevopmv, Owovopikog 7.10-43

:svmpc?)wog Ol’;{ovopamo'g

[10] xai o Ia'p(oy,axog amEngivaTo: Tl 0% sgo'n, a) Swngares, 57751 701 pot 9(51@077997; W xal
ETeTINATEVTO (WOTE 310&)\57/50'9661, gomyv alTyy @oe mwg: eime wot, @ 7/w/a1, aga ';73'}7
AATEVOMTAS Tivos TOTE Evena éyw Te ae Elafov xal of aol yovels Edoaay oe éuoi; [11] 671 wey
vag ovx amopia Ny ued otou aAdov énaSevdousy av, ofd’ ot xai gol xatagavés TovT éoTi.
BovAevouevos 0 Eywye vmep euol xal of dol yoveic Umép gol Tiv. av xowwyoy BEATIOTOY olxou
Te xal Téxvwy AaPowey, éyw Te oe élelebauny xail of ool yovek, «¢ éoixacty, éx Ty
duvat@y éué. [12] Ténva uev olv av Seos mote M0 Muiv vevéoSal, Tote BovAevooueda mepl
alT@y omws 0TI ﬁé)m(rm ﬂa@szﬁaoyev alTa: xo1oy yag 'r};ﬁu xal ToUTO d';/a%y, auy,y,dzwv
xal 7/17@0/300)«01/ omt /88)\710'1'6()1/ TU’W(&V&IV' [ 13] viv 02 347 omog 17/1,11/ 00¢ ;ton/og éoTiv. eq/a) Te
Yap 0Ta Wwol ETTIV GTAVTa Eis TO XOIVOY arrogpan/a) oU TE 60G NYEYHW TAVTA EIS TO XOIVOY
rateédynas. nal ov ToiTo Osi Aoyileadal, motepos apa apdud mAsiw ouuBeBAnTar Uy,
aM’ éxeivo el eidevar, omi omoTegos av MUy PedTiwy xowwvos 7, oltog Ta mhesiovos atia
o‘upoﬁa’)x)\e'ra/ [14] dﬂs;{gfmm 0z o, @ DwnpaTes, ﬂgég Taﬁ'ra M 7/1/1/15' Tl, 3 " ay éfya') oo,
sqmy, 31/1/0,1/1,471/ quumeatal; Tlg 0c 7 smy 3wa,u,lg, a)\)\ ey 001 ﬂowm ea‘rw. e//,oy 0’ sqmyaez/ 7
WO sgf;/oy elvai quogovew. [15] vai Ma Al ) em;y Eyw, @ ’}/UVOLI, sal 7/ag 2[,L01 0 TaTNo.
arra aaxpgouwv T0i éoTI xal au&gog xal 'yw/amog oUtw TolEl, orm)g Ta TE OVTA a)g Be)mwa
€et nal alda omi mAcioTa én ToU xalol Te xal dixaiov mporyevyoeTal. [16] xal Ti Oy, Ep,
00Gs, M Y, 6 TI av éyw motoboa auvaiboiut Tov oixov; vai wa A, Epmy éyw, 4 Te of Jeol
Epuoay ge dUvaadal xal 0 vouos ouveTtalvel, TabTta melpdd ws PéATioTa Toielv. [17] xal T( Oy
TaiT éoTIv; QT Excivy. oluar wey Eywye, Epny, oU Ta éAayioTov atia, ef uy mEQ YE xal N Ev
T gunvel pyeuwy uéhitra e’ élayiotov alioig épyois épéotuyney. [18] éuol yap Toi, Epn
oavai, xal of Secol, @ 7yoval, doxolot moAU Oeoneuuivws wariora To Celyos ToiTo
ouyTedeinéval 0 ;{a)\sffal Sﬁ)\u Kol APPEY, OTWS 5'71 a’)goe)u,u,a')TaTov 7N avT® £ls T'ﬁy xowyiay.
[19] ﬂgan'oy ,uev fya,g TOU wn éxhimely Cowy yévy ToiTo T0 Ceu*yog HelTar uet’ a)\)m)\a)v
TEXVOTIOIOUUEVOY, ETIEITA TO 7/97@0500;{00; K&;{T')ym%u EquTois éx ToUTou TOU C&u*youg Tozg 7/01/1/
avpwmols mopileTal: émeita 0 xal ) JlaiTa ToIS AYIPWTOIS 0UY (WOTIEQ TOIS XTYVETIY ETTIV €V
vnaidow, ara orey@y dsitar OGAoy oti. [20] Osi wévtor Tois wéAAovaty avdewmois ety 0 T
EITQEQWTIY ElS TO TTEYVOY TOU EQYATOUEVOY TAS &V TQ) UTaId0w 0Yadias. Xal Yag VEaToS Xai
omopos xal QUTEIR xal voual UTaidpla TaUTa TAVTa Epya E0TIV: éx TOUTWY 0f T4 EMITNOIA
vivetar. [21] 0ei’ 0 al, émeiday TaiTa cloeveydy) eis TO oTEYVOY, ral TOU TWEOVTOS TaUTA
xal ToU éoyagouivou 0 G TV TTEYDY Epya Oouevd 0TI OTEYWY O Oeital xal 1) TV
VEOYY@Y TEXVWY TadoTopia, TTEYV@Y 0 xal al éx ToU xagmol ciTomolial JéovTal: WIAUTWS
0¢ nal M TS EodiTos éx TAY épiwy éoyadia. [22] émel O aupoteoa TalTa xal épywy xai
émueleing Ositar Ta Te Evdov xal Ta EEw, xal THY QUTIY, aval, cUVs TapconelaTEy 0 e,
ws éuol doxel, THY WEV THS yuvainos éml Ta évdov épyva xal émueAquata, {Tny 0¢ ToU avdpos
éml Ta E€w). [23] oiym wev yap ral A%)er xal o?omog/ag xal m'gm'sfag T0U a’w?go‘g T0 o'(f)y,a
xal Ty ¢upmv ;/,a)\)xoz/ 3umo'9a/ HOQPTEQETY ;{arwzaua,aeu' a)m's Ta sfw sﬂsrafsv aum) egfya'
T§ 05 yuvaixi NTTOV TO TAUG QUYaToy ﬂgog TaiTa <puo‘ag Ta Evdov & Zova aiTy, goaml sqon,
ﬂgoo*rafa/ ot doxel 0 950; [24 1 513wg 0 ot1 T 'yw/aua xal sysgows xal ﬂgoaeTafs T'm/ TV
usofyva)u Tem/a)v 7@0@471/ xal Tob m'sg'ysn/ T0 vsowa 5@5@7 Aéov alT] eaaom'o 7 T(U av3g1
[25] 57151 0 xal 1o qpu)\aﬂ'sw Ta elTeveySévta Tfj 7/Wa,1m mooétate, 7/17/ywwfa)u 0 950; 0TI
meos TO QUAGTTEY oU xaxiov éoTi @oPegav elvar Ty Yuymy mAéov wégos xai ToU @oPou
Edaoato T yuvaixi ) T® avdol. dws 0 0TI xal apWyely al Osnoel, éav TIS aduif, TOV Ta
éw Zoya Exovra, ToUTw al mAfoy wégos Tot Seadovs édacato. [26] oTi 0 augoTigous Ot xai
ovar xal AauBavery, TNy wvguny xal TNV EMUEAEIQY EIS TO UETOY GUQOTEQOIS HATEINAEY.
WTTE 00X AV Exois MIEAEly ToTEpa TO EJvos TO IHAU N TO Gppev ToUTwy TAgovextel. [27] xai
TO EyxpaTelc 0f elval @y Ol el TO wéooy aupoTégols xatédnne, xal éovaiay émoinaey o Jeog
omotegos av ) Peltiwy, €13 o avie e 7 yuvy, TolTov xal mAfov @épeaSai TouTou ToU
ayadot. [28] dia 0 To THY QUOIY Wy TEOS TAVTA TAUTA GUPOTEQWY €U TeQUXEVAL, Oid TOUTO
xal Otovral waldov algAwy xai Tto Celyos weehuwregoy éavtd yeyévytal, 4 TO ETeQov



EMeimetar To Etepov duvauevoy. [29] Taita 0%, Epqy, Osi Muag, & Yoval, eidotas, a4 exaTéow
MDY TEOTTETANTAI U0 ToU Jeol, melpaodal omws w¢ PBEATIOTA Ta TpoonxovTa ExdTeQoy
nudy dampatreadal. [30] auvemaivel 0¢, éon paval, xal o vowos aita, oulevyvus avdga xal
yovaina: xal xolywvols Womep TWY Téxvwy o Jeoc émoinaey, oUTw xal o vouos {ToU oixov)
xowwyovs nadioTyal. xal xala 0¢ elval o vouos amodsixvuaty {a) nail o Seoc Epuaey éxatepoy
wardoy dvvaaSal. T uev yap yuovand xaldioy évdov uvety 1 SvpavAely, T® 0¢ avdol aigyioy
Evdoy ucvery 1 Ty w émueieicdar. [31] el 0¢ Tic map’ @ o Seoc Epuae moiel, lrws T xal
ataxtyv Tovs Jeovs oU AnSer xai dixmy didwaty aueddy TOV Epywy TV EauTol 4 MATTWY
Ta T ywvanos éoya. [32] doxel 0F woi, éomy, xai 7 TOY UeMTTOY Nyeuwy Tolaita épya
vmo Tob Jeol ﬂgomsmw,ém 31a7my&70"9a1. xal Toia 375, gon én&fmy, é'gya é’zowa ')5 TV
,LL&)\.ITT(UV '}77/5(1,(1)1/ sfoy,olouml -ng 8@701; olg ué Oei mparTe; [ 33 ] ot1, Epqy éyw, éncivy e
sv Tw ow/nysl gx,&vov(m ow{ sa agyoug mg y,s)k/‘rmg etvat, aAl’ ag wey Ol e§w eg7a§'sm9a/
EXTIEWTIEL ETT1 TO Epyoy, nal G GV aUTQY EXaoTy lTQépy 0idé Te xal OéyeTal, xal el TaiTa
gort’ ay 0éy yonodal. émeiday 0 n woa ToU yoGrdal xy, dlavéuer To dnaioy éxaoty. [34]
xal éml Toic Evdov 0 éEvpatvouévois xmpioig épiaTyney, W nal@s xal Taxéws VoalyyTal, xal
ToU YIyvouévou Toxnou EmuEeiTal W EnToépnTal: EMElday O¢ éxToawd) xal alocpyol of veoTTol
vévwyral, amoiCel avTovs oUy T@Y Emyovwy Tvi yeuovt. [351 ) xal dué odv, Epn n yuvy,
demael TalTa MOIElY; DENTEN UEVTOI TE, EQUY YW, EVOOY TE WEVEIY Xal ol¢ wey ay Ecw To Epyov
N TQV 0IXETWY, TOUTOUS TUVEXTEUTELY, olc O av évdov Epyov éoyaatéov, [36] Toutwy oot
EMITTATYTEOY, Hal TG TE EITQEQOUEVA ATOOSXTEOY Xal 4 WeY ay auT@y 0y damavay ool
QlaveumTéoy, a 0 AV TEQITTEVELY 05, TPOVOTEOY Xal QUAGXTEOY OTIWS W W EIS TOV EVIQUTOY
HEWEVY damavy el TOV uiva damavatal. xal 0Tay épia EiTever Sy gol, EMUeANTEéOY omws oig
Oel’ fpw'w'la, 7/1'7/1/')77'0(,1. xal o e fﬁgég af'rog 371(0; HaAAS e’&f)a/‘u,og 7/1'7/V)77a1 émy,s)m‘réoy. [ 37]
£y ,uswoz QY ool ﬂgomyxom'a)z/ sgo'm/ éyaw, emy,e)m,u,am)u mwg a,za,g/aToTegov doker elvau,
"7, og av ;fa//,zm TV 0iMETAY, TOUTa)V ool em/j,e)m'reov TAVTWY OTWS S’EQaT[EU’ﬂTal. v Al
Eom N YUV, EMYAQITWOTATOY WEY 00, AV weAAwal e of xalds Sepameudévtes yapty em&m%u
xal evovoTepor 1 mpoodey Eoeadat. [38] xal éyvw, épn o Toyouwayos, avacdeis aivTic T
amonpigty elmov: Goa Ye, @ Yoval, OIa TolaUTas TIVAS TEovoias xal THS &V TG Ouyvel
NYEUOVos al WEMTTAL 0UTW O1aTidevTal Teos aUTnY, (WOTE, 0TaY éxcivy éxAimy, ovdsuia olzTal
TOY WeMTTOY amoldeimtéoy evar, al\’ émovrar macal; [39] xal v ywvy por amexpivato:
Savualow” av, Epm, e un meos oe waAloy 7'51’1/01 Td ToU 'ﬁqfey,o'yog é'gfya 1’7 005 EUE. 1) 7/&@
éun QuAaxn T@Y Evdov xai diavoun) yeltoia TS ay, 01//,a,1, qpaworro, 51 wn 01/7/5 emy,s)\olo omws
ebwdéy 1 elopéporto. [40] vehoin 0 al, é ew)v efyw, M smy swgaoga gaan/on' av, el un &in
ootis Ta cloeveyYevra ool oly opds, épmy éyw, ol slg Toy T&Tg'ﬁ,uevoz/ Yoy avTAely
Aeyouevor ws olxtipovtal, 0TI waTyy movely doxolai; vy Al’, Epn m) yuvm, xal yap TANuovéS
elg, el TovTo ve motoboty. [41] ardar O0¢ To, Epqy évw, Dar émuideial, @ yival, noeiai ool
vivvovtal, omotay avemaTyuova Talacias Aafoloa émoTyuova moioys xal MmAadiov gol
akia vévyral, xal omoTay avemioTHLOVA TaulEias xal Olaxovias TagalaBoloa émaTHuova xal
TTTYY Hal Olaxoviey ToIoauévy TavTos afiay éxns, ral OmOTAY TOUS WEV TWPEOVAS TE Xal
weehinovs T ol oixw EEY goi €0 mofoal, éav 0¢ Ti movmeos eaivyTal, 6§ goi xolaoai:
[42] T0 0¢ mavTwy ';7'310'701/ éay 55)\71'(01/ ég/,oﬂ goaz/'ﬁg, ;{al‘ e’,aé 00'1/ 95@667701/7@ ToITY, )fai ///ﬁ
0éy o poBeiTda y/r) ﬂgozoumyg 'myg oy)umag a‘rw,orsga, gy Ta) omw Vvévy, a)\)\a mm'su'ryg ot
ﬂQEJBUTEQa 7/17/1/o‘u,swr) oow ay xal s,u,ol }ton/wyog xal Taigly oixov gou/\af a/,cswwy 7/17/1/47,
ToooUTw xal TiwlwTépa v TQ) obrw éoel. [43] Ta yap rxala Te xayada, éyw Epny, ol dia
Tas woalotyTas, ara dia Tas agetas eig Tov Piov Tois avSewmors émalteTal. TolalTa wEy, @
Swrnpates, doxtd ueuviodal alty Ta medTa dadeyJeis.



Oeconomicus, 7.10-43.
[10] ““Well, Socrates, as soon as I found her docile and sufficiently domesticated to
carry on conversation, | questioned her to this effect:

““Tell me, dear, have you realised for what reason I took you and your parents gave
you to me? [11] For it is obvious to you, | am sure, that we should have had no
difficulty in finding someone else to share our beds. But | for myself and your parents
for you considered who was the best partner of home and children that we could get.
My choice fell on you, and your parents, it appears, chose me as the best they could
find. [12] Now if God grants us children, we will then think out how we shall best
train them. For one of the blessings in which we shall share is the acquisition of the
very best of allies and the very best of support in old age; but at present we share in
this our home. [13] For | am paying into the common stock all that | have, and you
have put in all that you brought with you. And we are not to reckon up which of us
has actually contributed the greater amount, but we should know of a surety that the
one who proves the better partner makes the more valuable contribution.” [14]

“‘My wife's answer was as follows, Socrates: “How can I possibly help you? What
power have 1? Nay, all depends on you. My duty, as my mother told me, is to be
discreet.”

[15] “““Yes, of course, dear,” I said, “my father said the same to me. But discretion
both in a man and a woman, means acting in such a manner that their possessions
shall be in the best condition possible, and that as much as possible shall be added to
them by fair and honourable means.”

[16] “““And what do you see that I can possibly do to help in the improvement of our
property?” asked my wife.

“““Why,” said I, “of course you must try to do as well as possible what the gods made
you capable of doing and the law sanctions.”

“““* And pray, what is that?” said she.

[17] ““‘Things of no small moment, I fancy,” replied I, “unless, indeed, the tasks over
which the queen bee in the hive presides are of small moment. [18] For it seems to
me, dear, that the gods with great discernment have coupled together male and
female, as they are called, chiefly in order that they may form a perfect partnership in
mutual service. [19] For, in the first place, that the various species of living creatures
may not fail, they are joined in wedlock for the production of children. Secondly,
offspring to support them in old age is provided by this union, to human beings, at any
rate. Thirdly, human beings live not in the open air, like beasts, but obviously need
shelter. [20] Nevertheless, those who mean to win store to fill the covered place, have
need of someone to work at the open-air occupations; since ploughing, sowing,
planting and grazing are all such open-air employments; and these supply the needful
food. [21] Then again, as soon as this is stored in the covered place, then there is need
of someone to keep it and to work at the things that must be done under cover. Cover
is needed for the nursing of the infants; cover is needed for the making of the corn
into bread, and likewise for the manufacture of clothes from the wool. [22] And since
both the indoor and the outdoor tasks demand labour and attention, God from the first
adapted the woman's nature, | think, to the indoor and man's to the outdoor tasks and
cares.



[23] ““‘For he made the man's body and mind more capable of enduring cold and
heat, and journeys and campaigns; and therefore imposed on him the outdoor tasks.
To the woman, since he has made her body less capable of such endurance, | take it
that God has assigned the indoor tasks. [24] And knowing that he had created in the
woman and had imposed on her the nourishment of the infants, he meted out to her a
larger portion of affection for new-born babes than to the man. [25] And since he
imposed on the woman the protection of the stores also, knowing that for protection a
fearful disposition is no disadvantage, God meted out a larger share of fear to the
woman than to the man; and knowing that he who deals with the outdoor tasks will
have to be their defender against any wrong-doer, he meted out to him again a larger
share of courage. [26] But because both must give and take, he granted to both
impartially memory and attention; and so you could not distinguish whether the male
or the female sex has the larger share of these. [27] And God also gave to both
impartially the power to practise due self-control, and gave authority to whichever is
the better—whether it be the man or the woman—to win a larger portion of the good
that comes from it. [28] And just because both have not the same aptitudes, they have
the more need of each other, and each member of the pair is the more useful to the
other, the one being competent where the other is deficient.

[29] “““Now since we know, dear, what duties have been assigned to each of us by
God, we must endeavour, each of us, to do the duties allotted to us as well as possible.
[30] The law, moreover, approves of them, for it joins together man and woman. And
as God has made them partners in their children, so the law appoints them partners in
the home. And besides, the law declares those tasks to be honourable for each of them
wherein God has made the one to excel the other. Thus, to be woman it is more
honourable to stay indoors than to abide in the fields, but to the man it is unseemly
rather to stay indoors than to attend to the work outside. [31] If a man acts contrary to
the nature God has given him, possibly his defiance is detected by the gods and he is
punished for neglecting his own work, or meddling with his wife's. [32] | think that
the queen bee is busy about just such other tasks appointed by God.”1

““‘And pray,” said she, “how do the queen bee's tasks resemble those that I have to
do?”

[33] “““How? she stays in the hive,” I answered, “and does not suffer the bees to be
idle; but those whose duty it is to work outside she sends forth to their work; and
whatever each of them brings in, she knows and receives it, and keeps it till it is
wanted. And when the time is come to use it, she portions out the just share to each.
[34] She likewise presides over the weaving of the combs in the hive, that they may
be well and quickly woven, and cares for the brood of little ones, that it be duly reared
up. And when the young bees have been duly reared and are fit for work, she sends
them forth to found a colony, with a leader to guide the young adventurers.” [35]

“““Then shall I too have to do these things?”’ said my wife.

““Indeed you will,” said I; “your duty will be to remain indoors and send out those
servants whose work is outside, and superintend those who are to work indoors, and
to receive the incomings, [36] and distribute so much of them as must be spent, and
watch over so much as is to be kept in store, and take care that the sum laid by for a



year be not spent in a month. And when wool is brought to you, you must see that
cloaks are made for those that want them. You must see too that the dry corn is in
good condition for making food. [37] One of the duties that fall to you, however, will
perhaps seem rather thankless: you will have to see that any servant who is ill is cared
for.”

“““Oh no,” cried my wife, “it will be delightful, assuming that those who are well
cared for are going to feel grateful and be more loyal than before.” [38]

“““Why, my dear,” cried I, delighted with her answer, “what makes the bees so
devoted to their leader in the hive, that when she forsakes it, they all follow her, and
not one thinks of staying behind? Is it not the result of some such thoughtful acts on
her part?”

[39] ““‘It would surprise me,” answered my wife, “if the leader's activities did not
concern you more than me. For my care of the goods indoors and my management
would look rather ridiculous, | fancy, if you did not see that something is gathered in
from outside.”

[40] “““And my ingathering would look ridiculous,” I countered, “if there were not
someone to keep what is gathered in. Don't you see how they who ‘draw water in a
leaky jar,” as the saying goes, are pitied, because they seem to labour in vain?”

“““Of course,” she said, “for they are indeed in a miserable plight if they do that.”

[41] “““But I assure you, dear, there are other duties peculiar to you that are pleasant
to perform. It is delightful to teach spinning to a maid who had no knowledge of it
when you received her, and to double her worth to you: to take in hand a girl who is
ignorant of housekeeping and service, and after teaching her and making her
trustworthy and serviceable to find her worth any amount: to have the power of
rewarding the discreet and useful members of your household, and of punishing
anyone who turns out to be a rogue. [42] But the pleasantest experience of all is to
prove yourself better than I am, to make me your servant; and, so far from having
cause to fear that as you grow older you may be less honoured in the household, to
feel confident that with advancing years, the better partner you prove to me and the
better housewife to our children, the greater will be the honour paid to you in our
home. [43] For it is not through outward comeliness that the sum of things good and
beautiful is increased in the world, but by the daily practice of the virtues.”

“‘Such was the tenor of my earliest talks with her, Socrates, so far as I can recall
them.””

Xenophon. Xenophon in Seven Volumes, 4. Harvard University Press, Cambridge,
MA; William Heinemann, Ltd., London. 1979.



MAatov (429-347 1.X)
IloAitsia

ITAatwyos IToArreia 369b-374¢
369b]

viyvetal Tolvuy, Ty 0 Eyw, MOAIS, WS EVQUAL, ETEIDN) TUYLAVEI YUDY EXATTOS 0UX AUTAONYS,
2 A ~ n b 4 n 7 2 v b \} »v ’ 7/
aMa moMay (wv) évdens: q Tiv' oiet apxmy arAny mol obilety;

ovdeuiay, 1 0 0g.
369c]

(4 \ b4 / b b 2 b b4 1 2 2 2 b4 ’ ~
oUtw 01 aga mapalauBavwy aldos ardov, én’ aAdou, Tov & ém’ aMov weeig, moAd@v
deouevol, moAdoUs eis wiay olxmaty aysigavtes xolvwvous Te xal Bondovs, TaUTy T Tuvoirig
edtueda moAy ovoua: 1| yao;

14 A} 5
TAVU WEY OUY.

uetadidwat 0 aros alw, & 11 petadidwaoty, N ustalauBavel, olouevos avTQh) auEvoy
5
elvai;

AU JE.

2 ’ 5 2’ ’ ~ ’ b4 2 ~ ~ ’ 4 1 E /’ ¢ »v ¢ ¢ ’
i 0m, v 0 éyw, T® Aoyw E€ dpyils moiwuey moAv: Tomael 0 aUTY, WS EoixEy, 1) NUETEQG
wocia.

~ 2 b4
s 0 ov;

369d]
ala uny mewTY Ve xal wEVIoTY TWV Yely N THS Toowhs magacxeuy ToU elvai Te xal Ciy
EVena.

navTanaci ye.
/7 Al b /7 7 1 2 ~ 1 ~ 4

deutépa O oixnTEWS, TOITY 08 ETITOS XAl TV TolOUTWY.

b4 ~
éomi TabTa.
qoega 307, w0 éyvw, mls m moAS a a,g}tso'sl 5711 Toaaurnz/ ﬂa@awfeu'm/' aro T 7/5(0@7/0; //,51/
elg, 0 0¢ owo%,u,og, a)\)\og 0¢ TIS UQavTmg; 1 AGI THUTOTOWOY AUTOTE TIEOTINTOUEY 1) TIV
aAoy TV TEQl TO TAUA JepaTEVTNY;
AU Je.

v N (4 > 14 /7 2 14 n /’ 2 ~
eim 0 av 1 ye avayraloTaTY TOAIS X TETTAQWY 1) TEVTE GVOQ@Y.
3609¢]

7

QaiveTal.

’ 1 3 c/ 4 4 ~ 1 c ~ v (%4 A} ’ 3 1
T 00 olv; Eva ExacTov ToUTwy Ol TO auToU Epyov Gmadi xolvoy xaTaTiYévai, 0iov TOV
Yvewgyoy Eva ovra magaoxevalely oITIa TETT@EOIY Xal TETOATAATIOV XQ0VOY TE Xal TOVOY

2 /7 b 1 ’ ~ \ ~ n 2 4 14 ~ ’ ’
avalioney éml aitov magaoHevy xal aAlois xowvely, | GUEANTAYTA EQUTQ) WOVOY TETAETOY
WEPos TOIETY ToUToU ToU



370a] oiTov év TETAOTW MEpel ToU ypovou, Ta OF Toia, TO WEY €Ml T§ THS olxiag MaQATHEVT
diatpiBety, To 0% luaTiov, TO O0¢ UTOOMUATWY, xal W1 AAAoIS xowYolvTa TEAYUATA EYELY,
al” avrov 01’ avTov Ta auvTol ToaTTE;

Ve, ’ ” 3 > 5 ’ % ¢~ N oy
xal 0 Adeiuavtos Epn: alN’ lrws, & Swnpates, oUtw pdov 7 relvws.

E ’ 5 2 b /7 1 ’ »v b ~ 1 1 E 1 2 ’ ~ c/ ~ 1 c ~
oUdsy, v 0 éyw, ua Ala atomoyv. évvod yap xal alToS EiMOVTOS TOU, 0TI TEWTOY WUEY NUWY
oletal énaotos ov maww [370b] duoios éxaotw, ala dagéowy Ty euaty, alos ém’ aAAou
goyov mpaker. v ol doxel goi;

v
Euorye.

’ ’ ’ 14 ’ v K3 n 1 ’ b /7 n e /’ T
T/ 0¢; moTepoy naMhioy moatTol av Tis el Wy moAAag Téxvas éovalouevos, 1 otay wiay eic;

e 5 N\ ¢ T ’
otav, 9 0 05, el wiayv.
aMa ungy oluar xal T60e OGAoy, ws, Eav TIs TIvos Tapf oyou xalpoy, JoAAUTAL.

ooy yap.

E 1 5 b ’ 1 ’ 1 ~ /’ 1 ’ b 2’ /’ 1
o yap oluai EYEAel TO TOATTOWEVOY TV TOU TRATTOVTOS THOARY TeQiuevely, al’ avayxm Tov
ToaTTOVTA, TR TeaTTOWEVW [370c] Emanodovdely un év mapépyou wépel.

2 /’
avayx.

b 1 7’ ’ 4 ’ 1 14 1 €~ 4 T o 1 /7 2

éx 0 ToUTWY TAEIW TE ExaoTa YiyveTal xal xaAMov xal pdov, 0Tay £is & XxaTd QUTIY Xl Ev
~ \ ~ b4 b 4

1aig®d, cyoAy TV aAwy aywy, TeATTY.

TaVTATaoT! ey olv.

’ 4 5 2, ’ ~ ~ n 14 b 1 1 1 T b /’ 14 A}
mActovwy 0, @ Adeiuavte, 0ci TOMTOY 1 TETTAQWY T TAS TAQATHEVAS DV EAEYOUEY. O YaQ
Vewpyos, cbg coixey, ol azﬁm‘g 7701160'57@1 éaz/m”) 7(3 apoTOY, 51’ ,uéMez xahoy ehvail, [ 370d]

0035 o",u,wwyv, 0035 T@Ma ogf;/aya, ooa 715@1 7/5a)g7/1av. ou3 al o oiodowos: moAM@y 0 xal
ToUTW Oel. woauTws 0 0 VQAYTYS TE XAl 0 THUTOTOUOS: 1) 0U;

IS,

7 A} Al ~ \ ~ 7 \ ’ \ ¢ ~ ~ /7
TénToves On xal yalxis nal TotolTol Tives moAlol dmuiovpyol, xowwvol quiv Tol moliyviou
VIVVOUEVOL, TUYYOY QUTO TIoloUT1Y.

TTaAYY UeY oDy.

aA\” olx av mw maw ye wéya TI e, &l avTois PouxoAous Te xal molwévas ToUs TE aAAovs
vouéas mpoaeiney, iva of Te [370e] vewgyol émi To agoly éxotey Bols, of Te oixodopor moos
TAS AYWYas UETA TV Yewpyy yofiodal vmoluyiols, Veayvtal 08 xal CAUTOTOUO! OSQUaTiy Te
xal éplois.

E ’ 5 2 1 ’ n »v b4 ’ ~
0Udz e, 0 05, guixea mOMS av el Exovoa mavTa TaAUTA.

2 1 / 5 2 J ’ 4 > 1 \ ’ ) ~ 14 G ’

aMa uny, v 0 éyw, ratowtical ye aUTRY TRY TOAIY €l ToloUTOY TOTMOY 0U éMEITAYWYiUWY
1 4 ’ b 4

w OenoeTal, ayedoy TI GOUVaTOY.

2 4 /’
advvaToy Yag.

T00adenTel Gpa Tt xal aMwy, ol E§ alns modews alT xowtoloy @y dsital.



denael.
Al \ \ n v (4 4 \ b G b ~

xal wmy nevos av iy o didxovos, wmdsy dywy @y éxeivol

371a] déovtar mag’ @v av xouilwyTal @V av alToiS ypela, XEVOS AMEITIV. 1) YVaQ;

doxel pot.
~ 2\ ) 1 \ ’ 3 ~ ~ ot ’ ) ) [ e > ’ T ” ’

0el’ O Ta olxor wa) povoy EQuTolS ToIEly (xava, aAAa xal ola xal ooa éxcivols @y ay JéwyTal.
~ /’

el yap.

TAetovwy 01 yewpydy Te xal TAY arwy Oquiovpydy Oet quiv T moA&L.

’ 4
mAetovwy yap.

1 1 1 ~ »” /7 ~ b ’ A4 /7 (%4 iGS /’ b
xal 0m xal T@V arwy daxovwy mov Ty Te cigatovtwy xai Ealovtwy éxacta. obTor 0¢ oty
EuT001: ) YaQ;

’

va.

xal Eumopwy 00 denoueda.
14

Tavy 7e.

xal ecw UEY 78 raTa SaAaTTay 7 éumopia 7/17/1/177'011 ougvay [3718] xai arAwy mpoodeqnoeTal
TQY EMTTNUOVWY THS Tepl TNY JaAaTTay épyadias.

aquLYY UEvToL.

’ 1 /’ b E ~ ~ /’ ~ b 4 ’ i n 4 b 14 i 1
Ti 02 On; év autf T moler mivs aAApAois ueTadwaovay @y av éxactor Epyalwytal; @y Om
EVena, xal XoIwyiay ToIMTAUEYOl TOAY WHITAUEY.

~ /’ 5 e 124 ~ \} 2 ’
0fAov O, 7 0 0g, 611 MwAobyTes xal wvouevol.

2 1 1 c ~ 1 ’ 4 ~ 2 ~ 4 4 2 4
ayopa O Nuiy xal vouloua ouuBoloy Tis alayiis Evexa yevyoeTal éx TouTou.
mavw wey obv. [371€]

n 5 /7 c 1 b 1 2 /’ G ~ b4 v ~ ~ A} b
av oly xouioas 0 Yeweyos Eis TNY ayopdv TI Wy TolEl, 1 TIS aAAos TV dquiovgydy, wy &is

A} b 1 /7 (74 ~ /’ 1 2 b ~ 2 /’ > 4 ~ L4 ~
TOV alTov xpovoy hxy Tois Osouévols Ta map avtol aAdafacdai, apynoer THs avTol
Onuioveyias xadnuevos &y ayood;

E ~ 5 ’ ¢ 2 1 >\ e ~ 14 ~ (4 \} b \} A} /7 ’ 4
odauis, 7 0 o, aAAa eigly of ToUTo op@vTes tauTols Emi TNV Jlaxoviay TATTOUTIY TAUTYY,
&V UeY Tals 00I0S 0MMoOUUEVRIS TIONETI THEQOY TI 0f ATIEVETTATOI T4 TWUATA Xal AYPEi0l TI
aMo Epyov moatTe. aiTol yap Osi wévovras [3710] avTovs meol TV ayopay Ta Uev avt
b ’ b ’ ~ 14 2 /’ ~ \ ) \ 5 ) 7 4 14
apyvgiov aMalaaSar Tois 71 deoutvors amodoodat, Toic 0t avri al agyveiov dalaTTely ool
71 Qéovtal mpiaodal.

¢/ b 5 ’ J 7’ ¢ ’ U LY ~ /’ ’ ~ ~ ’ n > 4
aity aga, W O Eyw, N yosia xamAwy Uiy Yéveoty éumolel T moAer. 7 oU xamplovs
~ A\l \ 2 4 \ ~ ~ 3 14 2 2 ~ \ \ U
xaloluey ToUS Teos WMy Te xal TEATIY laxovolyTas IDoUUEVOUS &V ay0ed, Tous Of mAaviTag

b 1 1 ’ 2 7
énl Tas moleis umopovs;

maw wey obv. [371¢]



ért On Twveg, a)g efywy,a,/ eigt xal aMot diaxovol, of av Ta ,u,su ‘mg 31ayolag wn ﬂaw
aé’zozowwmywz w(m/, T’)?I/ 0¢ 700 aw/x,a,Tog lO'ZUV t)ramyv éml Tous Tovous Exwaty: ol 37;
mo)\oum'sg TV T'ng lcrxuog OElRY, TRV TIUWRY TaUTYY Wiodoy xalolvres, xexAnvrai, g
éyauat, wicdwToi: 9 yae;

AU WEY 0DY.
4 A} 7 7 2 14 b4 1 7
TANowua 0 ToAewS elaty, ws Eoixe, xal wicSwTol.
doxel pot.
do’ olv, @ Adeiuavte, 700 quiv nuéntar v mohis, ot elvar TeAéa;
b
irws.

~ 5 v b b ~ »v ¢/ 4 1 ¢ 2 /7 1 ’ (74 b ’ i
mol oDy av mote &v auTy] & 1 Te Owxaloouvy xal 1) aduia; Xal TIVI QUG EYYEVOUEVT DV
Eonéupeda;
372al
b 1 ’ v E b ~ 5 ’ 2 ’ b b ~ 4 /7 \ ~ 1
Eyw wév, épm, olx évwod, & Dwroates, & un ToU &V aUT@WV TOUTWY Keelg TIVI TY TQOS
aAAplovs.

2 2 v 5 2 ’ ~ /7 A} /7 1 > b /’
al’ tows, v O éyw, nalids Aéyeig: xal oremTEOY Ve xal 0lx AmONYYTEOY.

~ K3 7 ’ 7 /7 ¢ (74 7 b4 n ~ 7/
To@TOoY 00y orefoueda Tiva TEOTOY DIITNTOVTAL 0f OUTW TAQETHEVATUEYOL. GANO TI ) TiTOY
Te Tol00vTES KAl 0lVOY XAl [UATIO Xl UTOONUATA; Xal 0IX000UTTAUEVOL 0ixiag, Jeoous wey Ta

1 ’ 1 2 ’ b 14 ~ A} ~ 2 ’ 1
moAAa yuuvol Te xal avumodnTol éoyacovrtal, ToU 0t [372B] yenuvos queicouivor T xal
Umodedeuivor ixavis: Soédovrar 0¢ éx uey Ty xo1d@y ateita oxcvalousvor, éx 0 TV mUp@Y
alevga, Ta wev medavtes, Ta Ot watavres, malas vevvaias xal apTovs Eml ralauov Tiva

’ n 4 14 ’ b 1 ’ b4 ’ /" /’ A}
nagaBardousvor 7 iMa xaSaga, xataxiivévres éml oTiBadwy éoTowuivwy wiaxi Te xal

’ > /’ > ’ A} 1 ’ b /7 ~ »v b4 /’ 1
wugoIvaLIS, EVwxMToVTal alToi TEé Xal TG TwIdia, EMITIVOVTES ToU 01vou, ETTEQAVWUEVOI Xal
vuvoivtes Tovs Seovs, MOcws ouvovtes arAplors, oy umep TRy ovaiay motoluevor [372€] Tovs

E 4 7’ n /7
naidag, evlaBoluevor meviay 9 moAsuoy.

“c 4 ¢ 4 27 » v ¢ »” ~ \} v ¢ ’
xal 0 I'Aavnwy imodaBwy, Avev ofou, éon, ws éoixas, molslc Tovs avdoas TTIWUEYOUS.

aApd, v O éyw, Aévels. émchaSoumy oti xal ooy Ecovaty, alas Te dflov omi xal Elaas
xal TUpov, xai PoABovs xai Aayava e, ola 0n év aypois edmuarta, cmoovrar. xai
TOAYNUATE TIOU TIAQAINTOUEY AUTOIS TAY Te Tuxwy xal E0eBiviwy xal xvauwy, ral ulpta
xal @nyovs omodiotaiy [3720] meos To mle, weToiws vmomivovTes: xal oUTw OlayovTes TOv Pioy
v elpnyy WeTa Uyieias, WS elxos, ynealol TedeuTytes aAdov Totottov Piov Tols éxyovois
TaeadwTovaiy.

1 74 2 1 € ~ ’ 5 ’ v /’ ’ n E 1 b4 n ~
xai 05, el 0¢ Uy mohw, & Zwngates, Epn, rateorstales, T av altas dAho 14 TaiTa
ExooTales;
ara méos o, v 0 éyw, @ I'Aalxwy;

(%4 4 b4 2 ’ ~ ~ 5 \} ’ 1 ~
ameo vowileTal, Epm: émi Te xA@y xataxsicdar oluar Tovs wéAdovras un TalaimwesioSal,

A4 \ ~ ~ A4 (4 \} c ~ b4 \ 4
xal amo ToaneCy [372¢] dermvely, nal ofa Gmep xai of viv éxgovat xal ToayquaTa.

5 5 2 2 4 / E /’ c b4 ~ ’ 4 ’ > 1 1
eley, M 0 éyw: wavdavw. ol oAy, @¢ Eoixe, THOTOUUEY Wovoy OTWS YViyveTal, aAAa xal
~ /7 »” 5 > A} ~ v ~ 1 1 4 14 N 4
ToupTay ToAY. 1Tws 00y 0U0E xaxs éxel: TromoiyTeS Yag xal TolalTyy Tay &V XaTIOolLEY
4 4 \} b /7 14 1 ~ ’ b 4 ¢ A} 5 2 \} ’
™Y Te Ouealoglvqy xal advdiay omy moTe Talc moAeadw dulovtal. B wev ol aindwm modig



dorel’ ot elvar qy OeApAvSausy, womeo Oys Tic: el O al PBovdeade, nai eleyuaivovoay
oAy Sewpnowuey: oUdey amonwliel.

~ 1 4 c ~ E b ’ 2 1 (74 ¢ ’ 2 \ ~ /7
373al] TaiTta yap Oy Tiow, w¢ doxel, ovx éfapréoel, oUde alty M diaita, ala xAivai Te
noocéoovtal nal Teanelal xal TaAa oxelm, xal opa O xal uloa xal Suuiduata xal étaioal
nal TEUUATE, XAl EXGOTA TOUTWY TavTodamd. xal 0% xal G TO TpToy EAéyouey oUXETI
Tavayraia JeTéoy, oixias Te xal juaTia xal vmodnuata, ala v Te Cwyoapiay xivyTéoy
xal Ty monuMiay, xal ypuoov xal EAépavta xal mavta Ta TolaiTa xTyTéov. 1 Yao; (37381

7 b4

ai, ép.

ouxoty weilova Te al THY WoAIY Ol Tolelv: Excivy yap 7 UYIElVT) oUxETI Dravy), aAl’ GOy oyrou
eumAnotéa xal mAnSovs, a oUréTi ToU avayraiov Evexa éoTiv év Taic moleaw, olov of Te
Smpevtal mavTes ol Te wiunTai, ToAAol uey of Tepl Ta TyMuaTa Te xal yowuata, ToAol O¢
ol Tepl povagy, ToiTal Te xal ToUTwy UTnEETal, gadwlol, UmoxpiTai, yopeutai, coyolaor,
onev@y Te mavrtodamiy Onuioveyol, Ty Te aMwy [373E] xai T@V Tepl Tov quvaixeiov
soouov. xal 0m xal diaxovwy mAcioywy denooueda: 4 ol doxel demaely madaywydy, TITIOY,
TPoYQY, HOUUWTOIDY, Xovpéwy, xal al ofomoi®dy Te xal uayeipwy; éTi 0¢ xai ouBwTdy
TOOTOENTOUESD: TOUTO Yap MUY &V T§ TeoTépq TOAEl oUx Evijy—Edel yag oUdsy—:Ey Of TauTy
xal ToUToU Tpoodsnoel. Oenoel 0¢ xal Ty aMwy Booxmuatwy maumoAdwy, € TIC avTa
EeTal: 7 yao;

~ Al b4
s yap ov; [3730]

2 ~ A4 ~ b ’ 2 7 A} ~ (74 ’ n (4 Al 7
oUxoly xal laTedy &v ypeiais éooueda moAV uaAloy oUtw OlaiT@uevol 1 W TO TOOTEQOY;
TOAU 7e.

XAl Y YWea YV TOU, N TOTE IXAVY) TPEQELY TOUS TOTE, oulxoa 0 €€ ixavis éotal. 7 TS
Aéyouey;

(74 v
oUTwg, Ep.
OU}{OUV T'r)g Ta)u mAnaioy xa)gag ')7/1,11/ aﬂowxmsoy, el /x,sMop,ey wawyv efen/ Vs,u,sw Te xal
agow, xal éxcivols av T')yg 07@575@&;, Eav xal éxcivol 4@ty avTovs Eml YOMUATWY ATHTIY
ameipoy, UmepBavtes Tov TV dvayraiwy Ggov; [373¢]

1 > ’ v 5 ’
oAy avaynn, Epn, @ Swrgates.
’ \ \ \ ~ 5 ’ " ~ ¥

modeunoouey 0 To weta Toito, @ IAalnwy; ) mds éoTal;

124 v
oUTwg, Ep.

/’ b v 1 ’ b 2 \} 4 /7 b /’

xal umoéy 7/& nw )\57/a),u,sy, 7w o éyw, T &l T Haxoy wit i @yayov o ﬂo)\s,u,og 597@@'&7@1,
aAda ToootToy y,oz/ov, 0TI ﬂo)\e,u,ou at 7/evsow noenxauey, & v waliorta Tais moleaty xai
i0ig xal Onuooig xaxa yiyvetal, oTay yiyyyral.

’ \ 5
TTaAYY UeY oDy.
v 4 3 4 4 ~ ’ ~ b4 ~
eT 00, @ @ile, weilovos THs moAews Ol ol TI ouixe®,

2 > 14 e 1 4 \} ~ k ’ ¢ /’ AR 4 1 G 1 b ’
374a] all’ odw oreatomidw, o éEeASov vmép Tis olaias amagns xal Umep @y vuvdn EAéyousy
~ ~ b ~

dauayeital Tois émobaiv.

’ ’ 5 ) b 1 > c ’
T( 0¢; 9 0 0¢: alTol ovy ixavoi;

b4 J ’ 5 b b ’ \ ¢ ~ 174 (4 4 ~ c ’ b ’ A}
olx, & aU e, v 0 éyw, xal QUES ATAVTES WUOAOYNTAUEY XAADS, TVixa ETAGTTOUEY TNV
mohy: wuodoyotuey 0¢ mov, &l wéuvmoal, adivatoy éva molas xalis coyaleadar Teyvas.



a3 Aévers, Eon. [3748]

[ oly; Ny O éyw: ) mepl Tov ToAemoy aywyvia oU Texvixy doxel elvai;
xal uala, on.

7 olv T1 oouTingis Oel wardov undeaSar 1 molewinis;

ovda ;.

dM’ aoa ToV WUy JKUTOTéMOV 515;ta))uﬁoy,sv yxﬁTe 7ewg7/6y s’mxs/gefy elval aua yxﬁ‘rs zﬁqoaﬂvmy
y/m's 01;103011,01/ alMa ovw‘roToy,ov, va 0 quiv To Toyg ovtum'ng sgf}/ov )ra)\wg 'wwon'o, xal
T@Y alMwy Vi éxaorTe a)(mum)g £y ans313mey mos 0 erragowts/ 5;{am'og nal 20° @ Euele
T@Y aMwy [ 3745] U'ZO)HW a7/an/ oia Biov aito sm/ag“oy,auog ov Waglslg -roug Haipovs xalds
aﬂsgf/aasm?a,l. Ta 0¢ 09 77591 ToV ﬂo)\sy,ov 71075@01/ ov 715@1 mAeiocTou éoTiy €U aﬂsgfmm‘}sym,
N oUTw 0adioy, OOTe xal Yewpy@y TIS Gua ToAeuixos Eotal xai oxuToTou@y xal allqy
Téﬂ()/’m/ fﬁvmoﬂy covalouevos, ﬂeTTsUTmo'g 0c 7 zuﬁewma‘g XAV 0173 " ay els 7/5'1/0170 un aéﬂ}
ToUTO éx Taidos EmTnieUwy, a)\)\a, ﬂagsg')/w gowuevos; [3740] xai aomida uey /\aﬁwu N Tl
aAo @y ﬂo)\euwwy omAwy Te xal ogf;/avan/ au&omegov oﬂ)umng N TIVos ARG wayms Ty
HATO TONEWOY IHaVOS ETTAl AYWVITTTS, T@Y 08 arwy opyavwy oUdsy oUdéva Onuiovgyoy ovde
adAgry Anedey momoel, 00 Eotar yenowov TR uyTe TRV EmoTHumy éxdotov AaSovri
WITE TV UEAETYY IXAVY TIaAQATLOUEVW;

~ \ P T N ¢ [ 5
oMol yap av, 9 0 os, Ta cpyava v abia.

ouxoty, v 0 éyw, oow pEyioToy To TWY @ulaxwy Eoyov, [374¢l TogolTw oyoAfs Te TAY
alMwy TAcioTng av eI xal al TEQNS Te nal EMUEAEIRS UEYITTNS DEOUEVOY.

5 ” 5 AN 4
oluat Eywye, 7 0 05.
57 5 > \ ’ 3 ’ 3 L) (I} ’
Go’ olv 0l nal Qloews emTyeiag eic alTo TO EMTNOEULA;
s 0 ol

¢ /7 1 »” n »v ¢ b4 »v T/ 2 b ’ b /7 /7 1 ~
NuETEQOY O0) Epyov av eln, ws Eowxev, eimeg oloi T Eouéy, éxAébacdai Tives Te xal ol
QUoEls EmITNOEIal el TIoAews QuAaxny.

¢ ’ /’
NUETEQOY UEVTOL.

1 ’ 5 2 b 4 E b ~ ~ 2 14 144 \ E b /’ c/ b
ua Aia, 9v 0 éyw, ovx aga eailov medayua qoaueda: ouws O oUx amodsiMaTéoy, 6ooy 7y
n 4 ’
av OUvauis Tagelxy



Plato, Republic, 369b-374e

369b] “Much more.” “Shall we try it, then, and go through with it? I fancy it is no
slight task. Reflect, then.” “We have reflected, ” said Adeimantus; “proceed and don't
refuse.”

“The origin of the city, then,” said I, “in my opinion, is to be found in the fact that we
do not severally suffice for our own needs, but each of us lacks many things. Do you
think any other principle establishes the state?” “No other,” said he. “As a result of
this,

369c] then, one man calling in another for one service and another for another, we,
being in need of many things, gather many into one place of abode as associates and
helpers, and to this dwelling together we give the name city or state, do we not?” “By
all means.” “And between one man and another there is an interchange of giving, if it
so happens, and taking, because each supposes this to be better for himself.”
“Certainly.” “Come, then, let us create a city from the beginning, in our theory. Its
real creator, as it appears, will be our needs.” “Obviously.”

[369d] “Now the first and chief of our needs is the provision of food for existence and
life.” “Assuredly.” “The second is housing and the third is raiment and that sort of
thing.” “That is so.” “Tell me, then,” said I, “how our city will suffice for the
provision of all these things. Will there not be a farmer for one, and a builder, and
then again a weaver? And shall we add thereto a cobbler and some other purveyor for
the needs of body?” “Certainly.” “The indispensable minimum of a city, then, would
consist of four or [369¢] five men.” “Apparently.” “What of this, then? Shall each of
these contribute his work for the common use of all? 1 mean shall the farmer, who is
one, provide food for four and spend fourfold time and toil on the production of food
and share it with the others, or shall he take no thought for them and provide a fourth
portion [370a] of the food for himself alone in a quarter of the time and employ the
other three-quarters, the one in the provision of a house, the other of a garment, the
other of shoes, and not have the bother of associating with other people, but, himself
for himself, mind his own affairs?” And Adeimantus said, “But, perhaps, Socrates,
the former way is easier.” “It would not, by Zeus, be at all strange,” said I; “for now
that you have mentioned it, it occurs to me myself that, to begin with, our several
natures are not [370b] all alike but different. One man is naturally fitted for one task,
and another for another. Don't you think so?” “I do.” “Again, would one man do
better working at many tasks or one at one?” “One at one,” he said. “And,
furthermore, this, | fancy, is obvious—that if one lets slip the right season, the
favorable moment in any task, the work is spoiled.” “Obvious.” “That, I take it, is
because the business will not wait upon the leisure of the workman, but the workman
must [370c] attend to it as his main affair, and not as a by-work.” “He must indeed.”
“The result, then, is that more things are produced, and better and more easily when
one man performs one task according to his nature, at the right moment, and at leisure
from other occupations.” “By all means.” “Then, Adeimantus, we need more than
four citizens for the provision of the things we have mentioned. For the farmer, it
appears, will not make his own plough if it is to be a good one, [370d] nor his hoe, nor
his other agricultural implements, nor will the builder, who also needs many; and
similarly the weaver and cobbler.” “True.” “Carpenters, then, and smiths and many



similar craftsmen, associating themselves with our hamlet, will enlarge it
considerably.” “Certainly.” “Yet it still wouldn't be very large even if we should add
to them neat-herds and shepherds and other herders, [370e] so that the farmers might
have cattle for ploughing, and the builders oxen to use with the farmers for
transportation, and the weavers and cobblers hides and fleeces for their use.” “It
wouldn't be a small city, either, if it had all these.” “But further,” said I, “it is
practically impossible to establish the city in a region where it will not need imports.”
“It is.” “There will be a further need, then, of those who will bring in from some other
city what it requires.” “There will.” “And again, if our servitor goes forth empty-
handed, not taking with him any of the things needed by those

371a] from whom they procure what they themselves require, he will come back with
empty hands, will he not?” “I think so.” “Then their home production must not merely
suffice for themselves but in quality and quantity meet the needs of those of whom
they have need.” “It must.” “So our city will require more farmers and other
craftsmen.” “Yes, more.” “And also of other ministrants who are to export and import
the merchandise. These are traders, are they not? “ “Yes.” “We shall also need traders,
then.” “Assuredly.” “And if the trading is carried on by sea, [371b] we shall need
quite a number of others who are expert in maritime business.” “Quite a number.”
“But again, within the city itself how will they share with one another the products of
their labor? This was the very purpose of our association and establishment of a
state.” “Obviously,” he said, “by buying and selling.” “A market-place, then, and
money as a token for the purpose of exchange will be the result of this.” [371c] “By
all means.” “If, then, the farmer or any other craftsman taking his products to the
market-place does not arrive at the same time with those who desire to exchange with
him, is he to sit idle in the market-place and lose time from his own work?”” “By no
means,” he said, “but there are men who see this need and appoint themselves for this
service—in well-conducted cities they are generally those who are weakest2 in body
and those who are useless for any other task. They must wait there in the agora [371d]
and exchange money for goods with those who wish to sell, and goods for money
with as many as desire to buy.” “This need, then,” said I, “creates the class of
shopkeepers in our city. Or is not shopkeepers the name we give to those who, planted
in the agora, serve us in buying and selling, while we call those who roam from city to
city merchants?” “Certainly.” “And there are, furthermore, I believe, other servitors
who in the things of the mind [371e] are not altogether worthy of our fellowship, but
whose strength of body is sufficient for toil; so they, selling the use of this strength
and calling the price wages, are designated, | believe, wage-earners, are they not?”
“Certainly.” “Wage-earners, then, it seems, are the complement that helps to fill up
the state.” “I think so.” “Has our city, then, Adeimantus, reached its full growth and is
it complete?” “Perhaps.” “Where, then, can justice and injustice be found in it? And
along with which of the constituents that we have considered does it come into the
state?” [372a] “I cannot conceive, Socrates,” he said, “unless it be in some need that
those very constituents have of one another.” “Perhaps that is a good suggestion,” said
I; “we must examine it and not hold back. First of all, then, let us consider what will
be the manner of life of men thus provided. Will they not make bread and wine and
garments and shoes? And they will build themselves houses and carry on their work
in summer for the most part unclad and unshod and in winter clothed and [372b] shod
sufficiently? And for their nourishment they will provide meal from their barley and
flour from their wheat, and kneading and cooking these they will serve noble cakes
and loaves on some arrangement of reeds or clean leaves, and, reclined on rustic beds
strewn with bryony and myrtle, they will feast with their children, drinking of their



wine thereto, garlanded and singing hymns to the gods in pleasant fellowship, not
begetting offspring beyond their means [372c] lest they fall into poverty or war?”
Here Glaucon broke in: “No relishes apparently,” he said, “for the men you describe
as feasting.” “True” said I; “I forgot that they will also have relishes—salt, of course,
and olives and cheese and onions and greens, the sort of things they boil in the
country, they will boil up together. But for dessert we will serve them figs and
chickpeas and beans, [372d] and they will toast myrtle-berries and acorns before the
fire, washing them down with moderate potations and so, living in peace and health,
they will probably die in old age and hand on a like life to their offspring.” And he
said, “If you were founding a city of pigs, Socrates, what other fodder than this would
you provide?” “Why, what would you have, Glaucon?” said 1. “What is customary,”
he replied; “They must recline on couches, I presume, if they are not to be
uncomfortable, [372e] and dine from tables and have made dishes and sweetmeats
such as are now in use.” “Good,” said I, “I understand. It is not merely the origin of a
city, it seems, that we are considering but the origin of a luxurious city. Perhaps that
isn't such a bad suggestion, either. For by observation of such a city it may be we
could discern the origin of justice and injustice in states. The true state | believe to be
the one we have described—the healthy state, as it were. But if it is your pleasure that
we contemplate also a fevered state, there is nothing to hinder.

373a] For there are some, it appears, who will not be contented with this sort of fare
or with this way of life; but couches will have to be added thereto and tables and other
furniture, yes, and relishes and myrrh and incense and girls and cakes—all sorts of all
of them. And the requirements we first mentioned, houses and garments and shoes,
will no longer be confined to necessities, but we must set painting to work and
embroidery, and procure gold and ivory and similar adornments, must we not?”
[373b] “Yes,” he said. “Then we shall have to enlarge the city again. For that healthy
state is no longer sufficient, but we must proceed to swell out its bulk and fill it up
with a multitude of things that exceed the requirements of necessity in states, as, for
example, the entire class of huntsmen, and the imitators, many of them occupied with
figures and colors and many with music—the poets and their assistants, rhapsodists,
actors, chorus-dancers, contractors —and [373c] the manufacturers of all kinds of
articles, especially those that have to do with women's adornment. And so we shall
also want more servitors. Don't you think that we shall need tutors, nurses wet and
dry, beauty-shop ladies, barbers and yet again cooks and chefs? And we shall have
need, further, of swineherds; there were none of these creatures in our former city, for
we had no need of them, but in this city there will be this further need; and we shall
also require other cattle in great numbers if they are to be eaten, [373d] shall we not?”
“Yes.” “Doctors, too, are something whose services we shall be much more likely to
require if we live thus than as before?” “Much.”

“And the territory, I presume, that was then sufficient to feed the then population,
from being adequate will become too small. Is that so or not?” “It is.” “Then we shall
have to cut out a cantle of our neighbor's land if we are to have enough for pasture
and ploughing, and they in turn of ours if they too abandon themselves to the
unlimited acquisition of wealth, [373e] disregarding the limit set by our necessary
wants.” “Inevitably, Socrates.” “We shall go to war as the next step, Glaucon—or
what will happen?” “What you say,” he said. “And we are not yet to speak,” said I,
“of any evil or good effect of war, but only to affirm that we have further discovered
the origin of war, namely, from those things from which the greatest disasters, public
and private, come to states when they come.” “Certainly.” “Then, my friend, we must
still further enlarge our city [374a] by no small increment, but by a whole army, that



will march forth and fight it out with assailants in defence of all our wealth and the
luxuries we have just described.” “How so0?” he said; “are the citizens themselves not
sufficient for it?” “Not if you,” said I, “and we all were right in the admission we
made when we were molding our city. We surely agreed, if you remember, that it is
impossible for one man to do the work of many arts well.” “True,” he said. “Well,
then,” said I, [374b] “don't you think that the business of fighting is an art and a
profession?” “It is indeed,” he said. “Should our concern be greater, then, for the
cobbler's art than for the art of war?” “By no means.” “Can we suppose, then, that
while we were at pains to prevent the cobbler from attempting to be at the same time a
farmer, a weaver, or a builder instead of just a cobbler, to the end that3 we might have
the cobbler's business well done, and similarly assigned to each and every one man
one occupation, for which he was fit and naturally adapted and at which he was to
work all his days, [374c] at leisure from other pursuits and not letting slip the right
moments for doing the work well, and that yet we are in doubt whether the right
accomplishment of the business of war is not of supreme moment? Is it so easy5 that a
man who is cultivating the soil will be at the same time a soldier and one who is
practising cobbling or any other trade, though no man in the world could make
himself a competent expert at draughts or the dice who did not practise that and
nothing else from childhood but treated it as an occasional business? And are we to
believe that a man who [374d] takes in hand a shield or any other instrument of war
springs up on that very day a competent combatant in heavy armor or in any other
form of warfare—though no other tool will make a man be an artist or an athlete by
his taking it in hand, nor will it be of any service to those who have neither acquired
the science of it nor sufficiently practised themselves in its use?” “Great indeed,” he
said, “would be the value of tools in that case.*

“Then,” said I, “in the same degree that the task of our guardians is the greatest of all,
[374e] it would require more leisure than any other business and the greatest science
and training.” “I think so,” said he. “Does it not also require a nature adapted to that
very pursuit?” “Of course.” “It becomes our task, then, it seems, if we are able, to
select which and what kind of natures are suited for the guardianship of a state.” “Yes,
ours.” “Upon my word,” said 1, “it is no light task that we have taken upon ourselves.
But we must not faint

Plato. Plato in Twelve Volumes, Vols. 5 & 6 translated by Paul Shorey. Cambridge,
MA, Harvard University Press; London, William Heinemann Ltd. 1969.
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Diodorus Siculus, 1% ¢c. B.C.
Bibliotheca Historica, 1.1.74

The Library of History of Diodorus Siculus, Loeb Classical Library, 1933
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Diodorus_Siculus/home.html

There are three other classes of free citizens, namely, the herdsmen, the husbandmen,
and the artisans. Now the husbandmen rent on moderate terms the arable land held by
the king and the priests and the warriors, and spend their entire time in tilling the soil;
and since from very infancy they are brought up in connection with the various tasks
of farming, they are far more experienced in such matters than the husbandmen of any
other nation; [2] for of all mankind they acquire the most exact knowledge of the
nature of the soil, the use of water in irrigation, the times of sowing and reaping, and
the harvesting of crops in general, some details of which they have learned from the
observations of their ancestors and others in the school of their own experience. [3]
And what has been said applies equally well to the herdsmen, who receive the care of
animals from their fathers as if by a law of inheritance, and follow a pastoral life all
the days of their existence. [4] They have received, it is true, much from their
ancestors relative to the best care and feeding of grazing animals, but to this they add
not a little by reason of their own interest in such matters; and the most astonishing
fact is that, by reason of their unusual application to such matters, the men who have
charge of poultry and geese, in addition to producing them in the natural way known
to all mankind, raise them by their own hands, by virtue of a skill peculiar to them, in
numbers beyond telling; [5] for they do not use the birds for hatching the eggs, but, in
effecting this themselves artificially by their own wit and skill in an astounding
manner, they are not surpassed by the operations of nature.

[6] Furthermore, one may see that the crafts also among the Egyptians are very
diligently cultivated and brought to their proper development; for they are the only
people where all the craftsmen are forbidden to follow any other occupation or belong
to any other class of citizens than those stipulated by the laws and handed down to
them from their parents, the result being that neither ill-will towards a teacher nor
political distractions nor any other thing interferes with their interest in their work. [7]
For whereas among all other peoples it can be observed that the artisans are distracted
in mind by many things, and through the desire to advance themselves do not stick
exclusively to their own occupation; for some try their hands at agriculture, some
dabble in trade, and some cling to two or three crafts, and in states having a
democratic form of government vast numbers of them, trooping to the meetings of the
Assembly, ruin the work of the government, while they make a profit for themselves
at the expense of others who pay them their wage, yet among the Egyptians if any
artisan should take part in public affairs or pursue several crafts he is severely
punished.

[8] Such, then, were the divisions of the citizens, maintained by the early inhabitants
of Egypt, and their devotion to their own class which they inherited from their
ancestors.
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but more particularly to the Territories of His
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Holland, Zealand, and France'. '

By Sitr WILLIAM PETTY,
Late Fellow of the Royal Society.

1 | London, Printed for Robert Clavel at the Peacock, and Hen.
Mortlock at the Phanix in St. Pauls Church-yard. 1690.

! The long descriptive title was probably supplied by Lord Shelburne;
neither the Southwell, the Rawlinson, nor the Sloane MS. has it. In hne six
¢ Manufacture’ should be * Manufactures,’ an ‘s’ has dropped out.



260 Political Arithonetick.

[19] Commuodities’, |, but are Wealth at all times, and all places:

Whereas abundance of Wine, Corn, Fowls, Flesh, &c. are

Riches but /ic & nunc, so as the raising of such Commodities,

and the following of such Trade, which does store the

Country with Gold, Silver, Jewels, &c. is profitable before

others. But the Labour of Seamen, and Freight of Ships, is

always of the nature of an Exported Commodity, the overplus
whereof, above what is Imported, brings home mony, &

Reasons 5. Those who have the command of the Seca Trade, may

whythe \work at easier Freight with more profit, than others at

Hollanders
Salfor  greater: for as Cloth must be cheaper made, when one

lp?::,gm, Cards, another Spins, another Weaves, another Draws, an-
other Dresses, another Presses and Packs; than when all the
Operations above-mentioned, were clumsily performed by the
same hand ; so those who command the Trade of Shipping,
can build long shght Ships for carrying Masts, Fir-Timber,
Boards, Balks, & And short ones for Lead, Iron, Stones
&c. One sort of Vessels to Trade at Ports where they need
never lie a ground, others where they must jump upon the
[20] Sand || twice every twelve hours; One sort of Vessels, and
way of manning in time of Peace, and® cheap gross
Goods, another for War and precious Commodities; One
sort of Vessels for the turbulent Sea, another for Inland
Waters and Rivers; One sort of Vessels, and Rigging, where
haste is requisite for the Maidenhead of a Market, another
where I or } part of the time makes no matter. One sort of
Masting and Rigging for long Voyages, another for Coasting.
One sort of Vessels for Fishing, another for Trade. One
sort for War for this or that Country, another for Burthen
only. Some for Oars, some for Poles, some for Sails, and
some for draught by Men or Horses, some for the Northern
Navigations amongst Ice, and some for the South against
Worms, &c® And this I take to be the chief of several
Reasons, why the Hollanders can go at less Freight than

1 S, ‘nor so mutable as other Comodityes’ inserted by Petty.

¥ 1691, ‘and fo1,’ cl. errata.

3 On Petty’s expeniments in shipbuilding and his writings on the subject see
Introduction, part 111. and Fitzmaurice, 109—115, 256, 266, ¢f passim.



Laberty of Conscience. 261

their Neighbours, »7z. because they can afford a particular sort
of Vessels for each particular Trade.

I have shewn' how Situation hath given them Shipping,
and how Shipping hath given them in effet all other |
Trade, and how Foreign Traffick must give them as much (21]
Manufalture as they can manage themselves, and as for the
overplus, make the rest of the World but as Workmen to
their Shops. It now remains to shew the effefts of their The Poh-
Policy, superstruted upon these natural advantages, and not Zf,:} Hol-
as some think upon the excess of their Understandings.

I have omitted to mention the Hollanders were one
hundred years since, a poor and oppressed People, living in a
Country naturally cold® and unpleasant: and were withal
persecuted for their Heterodoxy in Religion

From hence it necessarily follows, that this People must
Labour hard, and set all hands to Work: Rich and Poor,
Young and Old, must study the Art of Number, Weight,
and Measure; must fare hard, provide for Impotents, and
for Orphans, out of hope to make prcfit by their Labours:
must punish the Lazy by Labour, and not by cripling them?:

I say, all these particulars, said to be the subtile excogit-
ations of the Hollanders, seem to me, but what could not
almost have been otherwise. ||

Liberty of Conscience, Registry of Conveyances, small[22]
Customs, Banks, Lumbards, and Law Merchant, rise all from
the same Spring, and tend to the same Sea; as for lowness
of Interest, it is also a necessary effet of all the premisses,
and not the Fruit of their contrivance.

Wherefore we shall only shew in particular the efficacy
of each, and first of Liberty of Conscience; but before I
enter upon these, I shall mention a Pradtice almost forgotten,
(whether it referreth to Trade or Policy is not material)
which is, the Hollanders undermasting, and sailing such of Under-
their Shipping, as carry cheap and gross Goods, and whose 'S“}ff;;"g of
Sale doth not depend much upon Season.

It is to be noted, that of two equal and like Vessels, if

1S, R, 1691 insert ‘moist,’ cf. errata.
¢ S, & not by cripling them’ inserted by Petty.
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Methods, should produce Uniformity upon the discomposed
understandings of about 8 Millions of Hearers.

4. As to the Administration of Fustice. 1f in this great
City shall dwell the Owners of all the Lands, and other
Valuable things in England; If within it shall be all the
Traders, & all the Courts, Offices, Records, Furies, and Wit-
nesses ; Then it follows, that Fustice may be done with speed
and ease.

5. As to the Eguality and easie Levying of Taxes, It is
too certain, That London hath at some time paid near half

the Excise of England; and that the people pay || thrice as 36

much for the Hearths in London as those in the Countrey,
in proportion to the People of each, and that the Charge of
Collefting these Duties, have been about a sixth part of the
Duty it self. Now, in this great City the Excise alone
according to the present Laws, would not only be double
to the whole Kingdom, but also more equal. And the Duty
of Hearths of the said City, would exceed the present proceed
of the whole Kingdom. And as for the Customs, we mention
them not at present.

6. Whether more would -be gain'd by Foraign Commerce’.

The Gain which England makes by Lead, Coals, the
Freight of Shipping, &c. may be the same, for ought I see,
in both Cases. But the Gain which is made by Manufactures,
will be greater, as the ManufaCture it self is greater and better.
For in so vast || a City Manufallures will beget one another,
and each Manufallure will be divided into as many parts as
possible, whereby the Work of each A#tisan will be simple
and easie; As for Example. In the making of a Watck, If
one Man shall make the Wheels, another the Spring, another
shall Engrave the Dial-plate, and another shall make the
Cases, then the Waick will be better and cheaper, than if the
whole Work be put upon any one Man. And we also see
that in Zowns, and in the Streets of a great Zown, where
all the /nkabitants are almost of one Trade, the Commodity
peculiar to those places is made better and cheaper than
elsewhere, Moreover, when all sorts of Manufaltures are

1 2d ed.; ‘by commerce?’
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tures. Of equal Labour in one and the same Country,
the price will not be very different ; and therefore, if
the East-India Trade shall oblige Men to work cheaper
in some kind of Manufactures, this very thing will have
an influence upon others. Or thus, the Easi-India
Trade will put an end to many of our English Manu-
factures; the Men that were imploy’d in these, will
betake themselves to others, the most plain and easie;
or to the single Parts of other Manufactures of most
variety, because the plainest work is soonest learn’d:
By the increase of Labourers, the price of work will be
abated; and thus the Easi-India Trade must needs
abate the price of Fnglish Manufactures.

“and conse- If the price of English Manufactures shall be abated,
quently by i e People will be enabled to buy in the former
creasing their

Vent, Markets, the abatement of the price will pay for the
Carriage into new Markets. Thus of Cloth, perhaps a
Yard may be sold abroad for Ten Shillings, it were as
easie to sell two if a fifth part of that pri¢e might be
abated. It is certain, that more Stockings are sold
since the Framework has reduc’d the price. For the
same reason that more of tlie cheaper labour of Engines
can be sold than of the dearer labour of Hands, more
of Indian than of the dearer English Manufactures;
for the very same, the cheaper English Manufactures
can be sold, the more will be sold: Wherefore the
East-India Trade by abating the price, must increase

the vent of English Manufactures.
and conse- Again, The more English Manufactures can be sold,
, g:fe‘;‘gi 6-;//;”' the more of them will be made; consequently, the
Manufac-  East-India Trade by increasing the vent, will also in-

tures, crease the English Manufactures.

makes more Lastly, More People will be imploy’d to make Two
}’;‘;:1") orth¢ hundred Yards of Cloth to produce as many Bushels of
' Wheat, to procure from the East-Indies as many pieces
of Callicoe, and so of other things, than to procure
38 but

but half the quantity of thesc things; more People are
imploy’d to make a greater than a less quantity of
Manufactures : Wherefore the East-India Trade, by
causing an increase of our Manufactures, is the most
likely way to increase the imployment of the People.

CHAP. XIL

By being the cause of the Invention of Arts and Engines,
of order and regularity in our Manufactures, the
EBast-India Trade, without abating the Wages of
Labourers, abates the price of Manufactures.

UT if the Labourer was afraid that the importation 7t is objected,
of East-India Manufactures wou’d lessen his that by abat-

: . . ing the price
imployment, he will not be better pleas’d that to in- of Manufac-

crease the same, the price of English Manufactures ;’:Z‘;’ b‘:"lges
show’d be abated. For by this, the price of Labour, a2ated,
that is Wages, will be abated.

And consequently, the Labourer will be oblig’d to consequently
work more for Wages enough to buy the same con- :’}ZLZS%O";Z"”
veniences of Life. For, tho’ there is a mixture of more for the
Labour with these things, tho’ the price of Labour is a same things.
part of the price of the conveniences of Life, tho’ by
the abatement of Wages the price of these things is
also abated, yet the price of the conveniences of Life
is not so much abated as the Wages which are to buy
them. This might be prov’d by Reason; but an Ex-
ample will serve instead of Demonstration. Suppose
that a third part of the price of Labour, a third part
of every Man’s Wages is abated, then my Wages of
Ten Shillings for Ten days Labour, are abated to Six
Shillings and Eight Pence: Again, Of a yard of Cloth
of the price of Ten Shillings, a part of the price is the
price of Labour by which the same was wrought, per-
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haps One Shilling is the price of Wool, Nine Shillings
the price of Labour bestow’d upon it; by abatcment
of a third part of the price of Labour, the price of
Wool is not abated, the price of the Manufacture is
abated to Six Shillings; and thus the pricec of the

As much Wages are given to the Plough-man, to the
Sea-man, to the Weaver, to all kinds of Labourers as
ever heretofore; so that the East-India Trade by re-
ducing the price of Manufactures, has not yet abated
Wages.

That this thing may not seem a Paradox, the Easi- ITh(f'E?t'dg
India Trade may be the cause of doing things with less t”; ;Zus:(f)f

Labour, and then tho’ Wages shou’d not, the price of doing things
Manufactures might be abated. If things shall be done ’g;giﬁg";‘;"f
with less labour, the price of it must be less tho’ the more &}u-

Wages of Men shou’d be as high as ever. Thus a Ship larity.

Cloth is reduc’d to Seven Shillings: With my Wages
of Ten Shillings for Ten Days labour, T was able to buy
a Yard of Cloth of the price of Ten Shillings; but
with the Wages of Six Shillings and Eight Pence for
Ten Days labour, I am not able to buy the Yard of
Cloth of the price of Seven Shillings, T must be oblig’d

to work more than Ten Days for Wages enough to buy
the Yard of Cloth; and therefore, if the East-India
Trade shall abate the Wages of the Labourer, he will
be oblig’d to work more for Wages enough to buy the
same things.

Also,hisshare ~ Again, By abatement of the price of Labour, the

‘;’f: uz;/”b%‘:s_ Labourer’s share of things is lessen’d; there is a mix-

sen’d, ture of Labour with all the conveniences of Life: As
of a piece of Cloth, a great part of the price is the
price of Labour by which the same is made, the
Labourer’s share of the Cloth is as much in proportion
to the whole Cloth as the price of Labour is in propor-
tion to the whole price; then, if the East-India Trade
shall abate the price of Labour without abating the
rest of the value of Things, it will render the price of
Labour less in proportion to the whole price of Things,
it will consequently abate the Labourer’s share of
Things. Then he will have no reason to be pleas’d

is navigated with a great number of Hands at very
great charge; if by being undermasted and spreading
less Canvass the same shou’d be navigated by two-thirds
of that number, so as the difference of Speed shall be
very inconsiderable, the Ship wou’d be navigated with
less charge, tho’ the Wages of Sea-men shou’d he as
high as ever. In like manner of any English Manu-
facture perform’d by so many Hands, and in so long a
time, the price is proportionable, if by the invention of
an Engine, or by greater order and regularity of the
Work, the same shall be done by two-thirds of that
number of Hands, or in two-thirds of that time; the
labour will be less, the price of it will be also less, tho’
the Wages of Men shou’d be as high as ever. And
therefore, if the East-Indic Trade shall be the cause of
doing the same things with less labour, it may without
abating any Man’s Wages abate the price of Manu-
factures.

with the East-India Trade, if to increase the imploy- Arts, and Mills, and Engines, which save the labour Engines with-

ment of the People, it must abate the price of Manu- of Hands, are ways of doing things Wlth‘ less labour, %Vages, e
factures. and consequently with labour of less price, tho’ the the price of

anyfac-

Wages arenot 1 am very ready to believe, that the Easé-India Trade Wages of Men imploy’d to do them shou’d not be g{r es ;
abated. by the importation of cheaper, must needs reduce the abated. The East-India Trade procures things with
price of English Manufactures ; nevertheless it is Mat- less and cheaper labour than would be necessary to
ter of Fact, that the Wages of Men are not abated. 41 make
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And so does
Order and
Regularity

make the like in England; it is therefore very likely to
be the cause of the invention of Arts, and Mills, and
Engines, to save the labour of Hands in other Manu-
factures. Such things are successively invented to do
a great deal of work with little labour of Hands; they
are the effects of Necessity and Emulation ; every Man
must be still inventing himself, or be still advancing to
farther perfection upon the invention of other Men ; if
my Neighbour by doing much with little labour, can
sell cheap, I must contrive to sell as cheap as he. So
that every Art, Trade, or Engine, doing work with
labour of fewer Hands, and consequently cheaper,
begets in others a kind of Necessity and Emulation,
either of using the same Art, Trade, or Engine, or of
inventing something like it, that every Man may be
upon the square, that no man may be able to undersel
his Neighbour. And thus the East-India Trade by
procuring things with less, and consequently cheaper
labour, is a very likely way of forcing Men upon the
invention of Arts and Engines, by which other things
may be also done with less and cheaper labour, and
therefore may abate the price of Manufactures, tho’
the Wages of Men should not he abated.

Again, The East-India Trade is no unlikely way to
introduce more Artists, more Order and Regularity into
our English Manufactures, it must put an end to such
of them as are most useless and unprofitable; the
People imploy’d in these will betake themselves to
others, to others the most plain and easie, or to the
single Parts of other Manufactures of most variety ; for
plain and easie work is soonest learn’d, and Men are
more perfect and expeditious in it; And thus the East-
India Trade may be the cause of applying proper Parts
of Works of great variety to single and proper Artists,
of not leaving too much to be perform’d by the skill of

42 single

single Persons; and this is what is meant by intro-
ducing greater Order and Regularity into our English
Manufactures.

The more variety of Artists to every Manufacture,
the less is left to the skill of single Persons; the greater
the Order and Regularity of every Work, the same
must needs be done in less time, the Labour must be
less, and consequently the price of Labour less, tho’
Wages shou’d not be abated. Thus a piece of Cloth is
made by many Artists; one Cards and Spins, another
makes the Loom, another Weaves, another Dyes, an-
other dresses the Cloth; and thus to proper Artists
proper Parts of the Work are still assign’d ; the Weaver
must needs be more skilful and expeditious at weaving,
if that shall be his constant and whole imployment,
than if the same Weaver is also to Card and Spin, and
make the Loom, and Weave, and Dress, and Dye the
Cloth. So the Spinner, the Fuller, the Dyer or Cloth-
worker, must needs be more skilful and expeditious at
his proper business, which shall be his whole and
constant imployment, than any Man can be at the
same. work, whose skill shall be pusled and confounded
with variety of other business.

A Watch 1s a work of great variety, and ’tis possible
for one Artist to make all the several Parts, and at last
to join them altogether ; but if the Demand of Watches
shou’d become so very great as to find constant imploy-
ment for as many Persons as there are Partsin a Watch,
if to every one shall be assign’d his proper and constant
work, if one shall have nothing else to make but Cases,
another Weels, another Pins, another Screws, and several
others their proper Parts; and lastly, if it shall be the
constant and only imployment of one to join these
several Parts together, this Man must needs be more
skilful and expeditious in the composition of these
several Parts, than the same Man cou’d be if he were
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Ships made
with more
Order and
Regularity,

are cheaper.

also to be imploy’d in the Manufacture of all these
Parts. And so the Maker of the Pins, or Wheels, or
Screws, or other Parts, must needs be more perfect and
expeditious at his proper work, if he shall have nothing
else to pusle and confound his skill, than if he is also to
be imploy’d in all the variety of a Watch.

But of all things to be perform’d by the labour of
Man, perhaps there is not more variety in any thing
than in a Ship: The Manufacture of the Keel, the
Ribbs, the Planks, the Beams, the Shrouds, the Masts,
the Sails, almost ﬁhousands of other Parts, together
with the composition of these several Parts, require as
much variety of skill. And still as the Sizes and
Dimensions of Ships differ, the skill in the Manufacture
of the several Parts, and again in the Composition of
them, must needs be different ; it is one kind of skill to
make the Keel, or Ribbs, or Planks, or Beams, or Rud-
ders, or other Parts of a Ship of One hundred Tons,
and another to make the same Parts of a Ship of Five
hundred ; and in the same manner, the composition of
Parts of different Scantlings and Dimensions must needs
be different. Wherefore, if the Demand of Shipping
shall be so very great, as to make constant imployment
for as many several Artists as there are several different
Parts of Ships of different dimensions, if to every one
shall be assign’d his proper work, if one Man shall be
always and only imploy’d in the Manufacture of Keels
of one and the same dimensions, another of Ribbs,
another of Beams, another Rudders, and several others
of several other Parts, certainly the Keel, the Ribbs,
the Beams, the Rudders, or other Parts, must needs be
better done and with greater expedition, by any Artist
whose whole and constant imployment shall be the
Manufacture of that single Part, than if he is also to
work upon different Parts or different Scantlings. Thus
the greater the Order and Regularity of every Work,

44 the

the more any Manufacture of much variety shall be dis-
tributed and assign’d to different Artists, the same must
needs be better done and with greater expedition, with
less loss of time and labour ; the Labour must be less,
and consequently the price of Labour less, tho” Wages
show’d continue still as high as ever. And therefore
the East-India Trade, if it is the cause that greater
Order and Regularity is introduc’d into every Work,
that Manufactures of much variety are distributed and
assign’d to proper Artists, that things are done in less
time and consequently with less labour, then without
abating the Wages of the Labourer, it may well abate
the price of Labour.

The East-India Trade, whether by setting forward
the invention of Arts and Engines to save the labour of
Hands, or by introducing greater Order and Regularity
into our English Manufactures, or by whatsoever other
means, lessens the price of Labour. However, Wages
are not abated; wherefore, without reducing Wages,
this Trade abates the price of Labour, and therefore of
Manufactures.

The East-India Trade abates only the price of Manu-~
factures, not the Wages of the Labourer; then he is
able to buy more Manufactures, more conveniences of
Life with the same Labour; he is not obliged to labour
more for Wages enough to buy the same things.

Lastly, If Wages are not abated, if only the price of
things is abated, the Labourer’s share of the con-
veniences of Life may well be lessen’d without any in-
convenience, without taking from the share of the
Labourer, but by adding to the share of other People:
And this is no hurt to any Man. Among the wild
Indians of America, almost every thing is the Labourer’s,
ninety nine Parts of an hundred are to be put upon the
account of Labour: In England, perhaps the Labourer
has not two thirds of all the conveniences of Life, but
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then the plenty of these things is so much greater here,
that a King of India is not so well lodg’d, and fed, and
cloath’d, as a Day-labourer of England.

Thus, without any Objection, without abating the
Wages of any Man, without any inconvenience to the
Labourer, the East-India Trade, by abating the price of
Manufactures, increases their Vent; by increasing the
Vent increases the Manufactures; by increasing the
Manufactures makes more imployment for the People.

' CHAP. XIIL

The East-India Trade is the most likely way to set on
Joot new Manufactures for imployment of the People.

HE East-India Trade is the most likely way not

only toincrease the business in the former Manu-
factures, it is also the way to introduce new Manufac-
tures, new Imployments, into England, by creating a
greater plenty of Money for this purpose; the greater
the plenty shall be of Money, the same will be less
likely to be hoarded, less likely to lye still; wanton
Purses will be always open to build, beautifie, and im-
prove the Kingdom; Shipping and Navigation will
every day increase, new Trades will be discover’d.

Trade will be driven so very close, till as little is to
be gain’d by it as is the present Interest of Money ; and
as Money shall every day be drawn out of Trade, to lye
at Interest, to purchace Lands, the value of these will
rise, the interest of Money will fall, till at last Land
shall become too dear for Purchasers, till too little is to
be gain’d at Interest; and thus the restless Treasure
will be driven into Trade again.

When the plenty of Money shall become as great as
among any of our Neighbours, some of their Manufac-
tures may be attempted; perhaps this is the way to
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carry on the Fishing-Trade in England : For this, in
vain, Corporations have been projected, Incouragements
have been given; Money is not drug enough in Eng-
land ; more is to be gain’d at present, by letting it out
to Interest, by imploying the same in every other Trade :
Corporations will not be contented more than private
Persons to trade to loss, or to manage a less profitable
Trade, while more profit is to be made of any other.
The price of Labour is not enough abated ; there is not
a sufficient plenty of Money in England to do the thing;
as soon as we shall have enough of this, private Persons
will be able to carry on the Trade; there can be no
need of Incouragements, no need of Corporations.

Then the East-India Trade, by doing more work with
fewer Hands, by increasing our Superfluities, by in-
creasing our Exportations, by making more Returns of
Bullion into England, by increasing our Money, is the
most likely means to set on foot new Imployments for
the People.

The East-India Trade, by inlarging the business of
the old, by setting on foot new, Manufactures, is the
most likely way to make most imployment for the
People; however, it deprives the People of no Manu-
facture which can be thought profitable to the King-
dom ; and it were altogether as well that the People
show’d stand still, as that they shou’d be imploy’d to
no profit. And this is what may be answerd to the
Labourer’s Objection against the East-India Trade,
the destruction of English Manufactures, and the loss
of his Imployment. :
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356 A SEARCH into the

required to make a large Society : And it is folly to
imagine that Great and Wealthy Nations can subsist,
and be at once Powerful and Polite without.

I protest against Popery as much as ever Luther
and * Cualvin did, or Queen Elizabeth herself, but
I believe from my Heart, that the Reformation has
scarce been more Instrumental in rend’ring the King-
doms and States that have embraced it, flourishing
beyond other Nations, than the silly and capricious
Invention of Hoop’d and Quilted Petticoats. But if
this should be denied me by the Enemies of Priestly
Power, at least I am sure that, bar the great® Men
who have fought for and against that Lay-Man’s
Blessing, it has from its first beginning to this Day
not employ’d so many Hands, honest industrious
labouring Hands, as the abominable improvement
on Female Luxury I named has done in few Years.
Religion is one thing and Trade is another, He that
gives most Trouble to thousands of his Neighbours,
and invents the most operose Manufactures is, right or
wrong, the greatest Friend to the Society.

What a Bustle is there to be made in several Parts
of the World, before a fine Scarlet or crimson Cloth
can be produced, what Multiplicity of Trades and
Artificers must be employ’d! Not only such as are
obvious, as Wool-combers, Spinners, the Weaver, the

[412] Cloth-|worker, the Scourer, the Dyer, the Setter, the
Drawer and the Packer; but others that are more
remote and might seem foreign to it; as the Mill-
wright, the Pewterer and the Chymist, which yet are
all necessary as well as a great Number of other Handi-
crafts to have the Tools, Utensils and other Imple-
ments belonging to the Trades already named : But
all these things are done at home, and may be per-
form’d without extraordinary Fatigue or Danger ; the
most frightful Prospect is left behind, when we reflect
on the Toil and ﬁazard that are to be undergone

a or 23-29 b Brave 23; brave 24
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abroad, the vast Seas we are to go over, the different
Climates we are to endure, and the several Nations
we must be obliged to for their Assistance. Spain
alone it is true might furnish us with Wool to make the
finest Cloth; but what Skill and Pains, what Expe-
rience and Ingenuity are required to Dye it of those
Beautiful Colours! How widely are the Drugs and
other Ingredients dispers’d thro’ the Universe that
are to meet in one Kettle! Allum indeed we have
of our own; Argol we might have from the Rbhine,
and Vitriol from Hungary ; all this is in Europe ; but
then for Saltpetre in quantity we are forc’d to go as
far as the East-Indies. Cochenille, unknown to the
Ancients, is not much nearer to us, tho’ in a quite
different part of the Earth : we buy it ’tis true from
the Spaniards ; but not being their Product they are
forc’d to fetch it for us from the remotest Corner of
the New World in the West-Indies.* While | so many
Sailors are broiling in the Sun and sweltered with
Heat in the East and West of us, another set of them are
freezing in the North to fetch Potashes from Russia.2

When we are thoroughly acquainted with all the
Variety of Toil and Labour, the Hardships and
Calamities that must be undergone to compass the
End I speak of, and we consider the vast Risques and
Perils that are run in those Voyages, and that few of
them are ever made but at the Expence, not only of
the Health and Welfare, but even the Lives of many :
When we are acquainted with, I say, and duly consider
the things I named, it is scarce possible to conceive
a Tyrant so inhuman and void of Shame, that behold-
ing things in the same View, he should exact such
terrible gervices from his Innocent Slaves; and at
the same time dare to own, that he did it for no other

a East-Indies 25-32

* The Spectator, no. 69, for 19 but Addison has made little
May 1711, shows some literary attempt to deduce economic
zesemblances to this paragraph, principles.
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Reason, than the Satisfaction a Man receives from
having a Garment made of Scarlet or Crimson Cloth.
But to what Height of Luxury must a Nation be
arrived, where not only the King’s Officers, but like-
wise his Guards, even the private Soldiers should have
such impudent Desires !

But if we turn the Prospect, and look on all those
Labours as so many voluntary Actions, belonging to
different Callings and Occupations that Men are
brought up to for a Livelihood, and in which every
one Works for himself, how much soever he may seem
to Labour for others: If we consider, that even the

[414] Sailors | who undergo the greatest Hardships, as soon
as one Voyage is ended, even after Ship-wrack,* are
looking out and solliciting for Employmentin another :
If we consider, I say, and look on these thingsin another
View, we shall find that the Labour of the Poor is so
far from being a Burthen and an Imposition upon
them ; that to have Employment is a Blessing, which
in their Addresses to Heaven they pray for, and to
procure it for the generality of them is the greatest
Care of every Legislature.

As Children and even Infants are the Apes of others,
so all Youth have an ardent desire of being Men and
Women, and become often ridiculous by their im-
patient Endeavours to appear what every body sees
they are not ; all large Societies are not a little indebted
to this Folly for the Perpetuity or at least long Con-
tinuance of Trades once Established. What Pains
will young People take, and what Violence will they
not commit upon themselves, to attain to insignificant
and often blameable Qualifications, which for want of
Judgment and Experience they admire in others, that
are Superior to them in Age! This fondness of
Imitation makes them accustom themselves by degrees
to the Use of things that were Irksome, if not intoler-
able to them at first, till they know not how to leave

8 Ship-wrack] a Ship-wreck 23
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receiv’d from the muscular Strength exerted in the
Act of Leaping. See a thousand Boys, as well as Men,
jump, and they’ll all make use of this Stratagem : but
you won’t find one of them, that does it knowingly for
that Reason. What I have said of this Stratagem made
use of in Leaping, I desire you would apply to the
Doctrine of good Manners, which is taught and
practised by Millions, who never thought on the
Origin of Politeness, or so much as knew the real
Benefit it is of to Society. The most crafty and
designing will every where be the first, that for
Interest-sake will learn to conceal this Passion of
Pride, and in a little time no body will shew the least
Symptom of it, whilst he is asking Favours, or stands
in need of Help.

Hor. That rational Creatures should do all this,
without thinking or knowing what they were about,
is inconceivable. Bodily Motion is one thing, and
the Exercise of the Understanding is another; and
therefore agreeable Postures, a graceful Mein, an easy
Carriage, and a genteel outward Behaviour, in general,
may be learn’d and contracted perhaps without much
Thought ; but good Manners are to be observ’d every
where, in speaking, writing, and ordering Actions to
be perform’d by others.

Cleo. 'To Men who never turn’d their Thoughts
that way, it certainly is almost in-|conceivable to [149]
what prodigious Height, from next to nothing, some
Arts may be and have been raised by human Industry
and Application, by the uninterrupted Labour, and
joint Experience of many Ages, tho’ none but Men of
ordinary Capacity should ever be employ’d in them.
What a Noble as well as Beautiful, what a glorious
Machine is a First-Rate Man of War, when she is
under Sail, well rigg’d, and well mann’d! As in Bulk
and Weight it is vastly superior to any other move-
able Body of human Invention, so there is no other
that has an equal Variety of differently surprizing
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Contrivances to boast of. There are many Sets of
Hands in the Nation, that, not wanting proper
Materials, would be able in less than half a Year to
produce, fit out, and navigate a First-Rate: yet it is
certain, that this Task would be impracticable, if it
was not divided and subdivided into a great- Variety
of different Labours;* and it is as certain, that none
of these Labours require any other, than working Men
of ordinary Capacities.

Hor. What would you infer from this?

Cleo. That we often ascribe to the Excellency of
Man’s Genius, and the Depth of his Penetration, what
is in Reality owing to length of Time, and the Expe-
rience of many Generations, all of them very little
differing from one another in natural Parts and
Sagacity. And to know what it must have cost to

[150] bring that Art of making Ships ? for | different Pur-

* Allusions to division of labour
were common throughout anti-
quity (see Trever, History of
Greek Economsc Thought, Chicago,
1916), but rarely accompanied
with much consciousness of the
economic implications of the fact.
Plato’s Republic 36g-71 and 433 A
and Xenophon’s Cyropaedia v,
ii. 5~6 are perhaps the most ana-
lytical. In modern times, Petty
is the earliest author whom I have
found to develop the conse-
quences of this division fully
enough to deserve being credited
with what we now term the divi-
sion of labour theory. In his
Political Arithmetick (published
1690, but written and circulated
in manuscript long before) there
is a definite stdtement of the divi-
sion of labour theory (Economic
W ritings, ed. Hull, 1899, i. 260) ;
and an equally clear exposition
will be found in his Another Essay
in  Political Arithmetick, 1683

(Economic Writings ii. 473). The
anonymous Considerations on the
East-India Trade, 1701, contains
a still more definite statement of
the theory, together with a very
able elaboration of it (see Select
Collection of Early English Tracts
on Commerce, ed. Political Eco-
nomy Club, 1856, pp. 591-3).
Compare, also, the slighter anti-
cipation by Locke (Of Civil
Government 11, v. 43) and by
Simon Clement (Discourse of the
General Notions of Money, ed.
1695, ch. 1).—For the influence
of Mandeville in giving currency
to the division of labour theory
see above, i. cxxxiv—cxxxV,

3 The anonymous author of
Considerations on the East-India
Trade, who had anticipated Man-
deville in 1701 in the exposition
of the division of labour theory,
also used ship-construction to
illustrate his point (see Selec:
Collection of Early English Tracts
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poses, to the Perfection in which it is now, we are
only to consider in the first place; that many con-
siderable Improvements have been made in it within
these fifty years and less; and in the Second, that the
Inhabitants of this Island did build and make use of
Ships eighteen hundred Years ago, and that from that
time to this, they have never been without.

Hor. Which all together make a strong Proof of the
slow Progress that Art has made, to be what it is.

Cleo. The Chevalier Reneau has wrote a Book, in
which he shews the Mechanism of Sailing, and accounts
mathematically for every thing that belongs to the
working and steering of a Ship.* I am persuaded, that
neither the first Inventors of Ships and Sailing, or
those, who have made Improvements since in any Part
of them, ever dream’d of those Reasons, any more than
now the rudest and most illiterate of the vulgar do,
when they are made Sailors, which Time and Practice
will do in Spight of their Teeth. We have thousands
of them, that were first haul’d on board and detain’d
against their Wills, and yet in less than three Years
time knew every Rope and every Pully in the Ship,
and without the least Scrap of Mathematicks had
learn’d the Management, as well as Use of them, much
better than the greatest Mathematician could have
done in all his Life-time, if he had ne-|ver been at
Sea. The Book I mention’d, among other curious
Things, demonstrates what Angle the Rudder must
make with the Keel, to render its Influence upon the
Ship the most powerful. This has its Merit; but
a Lad of Fifteen, who has serv’d a Year of his Time
on board of a Hoy, knows every thing that is useful
in this Demonstration practically. Seeing the Poop
always answering the Motion of the Helm, he only
minds the latter, without making the least Reflection

on Commerce, ed. Political Eco- by Bernard Renau d’Elicagaray
nomy Club, 1856, p. 592). (1652-1719), a leading designer

! See the Théorse de la Man-  of vessels and naval commander.
@uvre des Vaisseaux, Paris, 1689,

(151]
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on the Rudder, ’till in a Year or two more his Know-
ledge in sailing, and Capacity of steering his Vessel
become so habitual to him, that he guides her as he
does his own Body, by Instinct, tho’ he is half a-sleep,
or thinking on quite another thing.

Hor. 1f, as you said, and which I now believe to be
true, the People, who first invented, and afterwards
improved upon Ships and Sailing, never dream’d of
those Reasons of Monsieur Remeau, it is impossible,
that they should have acted from them, as Motives
that induced them & priori, to put their Inventions and
Improvementsin practice,with Knowledge and Design;
which, I suppose, is what you intended to prove.

Cleo. It is; and I verily believe, not only that the
raw Beginners, who made the first Essays in either
Art, good Manners as well as Sailing, were ignorant of
the true Cause, the real Foundation those Arts are

{r52] built upon in | Nature ; but likewise that, even now
both Arts are brought to great Perfection, the greatest
Part of those that are most expert, and daily making
Improvements in them, know as little of the Rationale
of them, as their Predecessors did at first: tho’
I believe at the same time Monsieur Reneau’s Reasons
to be very just, and yours as good as his; that is,
I believe, that there is as much Truth and Solidity in
your accounting for the Origin of good Manners, as
there is in his for the Management of Ships. They
are very seldom the same Sort of People, those that
invent Arts, and Improvements in them, and those that
enquire into the Reason of Things: this latter is most
commonly practis’d by such, as are idle and indolent,
that are fond of Retirement, hate Business, and take
delightin Speculation: whereas none succeed oftenerin
the first, than active, stirring, and laborious Men, such
as will put their Hand to the Plough, try Experiments,
and give all their Attention to what they are about.

Hor. It is commonly imagin’d, that speculative
Men are best at Invention of all sorts.

Cleo. Yet it is a Mistake. Soap-boyling, Grain-
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dying, and other Trades and Mysteries, are from mean
Beginnings brought to great Perfection; but the
many Improvements, that can be remembred to have
been made in them, have for the Generality been
owing to Persons, who either were brought up to, or
| had long practi’d and been conversant in those [153]
Trades, and not to great Proficients in Chymistry or
other Parts of Philosophy, whom one would naturally
expect those Things from. In some of these Arts,
especially Grain or Scarlet-dying, there are Processes
really astonishing; and by the Mixture of various
Ingredients, by Fire and Fermentation, several Opera-
tionsare perform’d, which the most sagacious Naturalist
cannot account for by any System yet known ; a certain
Sign, that they were not invented by reasoning
a Priori. When once the Generality begin to conceal
the high Value they have for themselves, Men must
become more tolerable to one another. Now new
Improvements must be made every Day, ’till some of
them grow impudent enough, not only to deny the
high Value they have for themselves, but likewise to
pretend that they have greater Value for others, than
they have for themselves.* This will bring in Com-
plaisance, and now Flattery will rush in upon them
like a Torrent. As soon as they are arrived at this
Pitch of Insincerity, they will find the Benefit of it,
and teach it their Children. The Passion of Shame
is so general, and so early discover’d in all human
Creatures, that no Nation can be so stupid, as to be
long without observing and making use of it accord-
ingly. The same may be said of the Credulity of
Infants, which is very inviting to many good Pur-
poses. The Knowledge of | Parents is communicated [154]
to their Off-spring, and every one’s Experience in Life,
being added to what he learn’d in his Youth, every
Generation after this must be better taught than the

t Cf. Esprit, La Fausseté des au comble de Pimpudence lors
Vertus Humaines (1678) i. 449: qu'il a osé dire qu'il est desinte-
‘... il [man] a porté sa fausseté ressé, ...

2522.2 K
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preceding ; by which Means, in two or three Centuries,
good Manners must be brought to great Perfection.

Hor., When they are thus far advanced, it is easy
to conceive the rest : For Improvements, I suppose,
are made in good Manners, as they are in all other
Arts and Sciences. But to commence from Savages,
Men I believe would make but a small Progress in
good Manners the first three hundred Years. The
Romans, who had a much better Beginning, had been
a Nation above six Centuries, and were almost Masters
of the World, before they could be said to be a polite
People. What I am most astonish’d at, and which
I am now convinc’d of, is, that the Basis of all this
Machinery is Pride. Another thing I wonder at is,
that you chose to speak of a Nation, that enter’d upon
good Manners before they had any Notions of Virtue
or Religion, which I believe there never was in the
World.

Cleo. Pardon me, Horatio; 1 have no where in-
sinuated that they had none, but I had no reason to
mention them. In the first place, you ask’d my
Opinion concerning the use of Politeness in this
World, abstract from the Considerations of a future

[155] State : Secondly, | the Art of good Manners has
nothing to do with Virtue or Religion, tho’ it seldom
clashes with either. It is a Science that is ever built
on the same steady Principle in our Nature, whatever
the Age or the Climate may be, in which it is practis’d.

Hor. How can any thing be said not to clash with
Virtue or Religion, that has nothing to do with either,
and consequently disclaims both?

Cleo. This I confess seems to be a Paradox ; yet it
is true. The Doctrine of good Manners teaches Men
to speak well of all Virtues, but requires no more of
them in any Age, or Country, than the outward
Appearance of those in Fashion. And as to Sacred
Matters, it is every where satisfied with a* seeming
Conformity in outward Worship ; for all the Religions

% aom, 30
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in the Universe are equally agreeable to good Manners,
where they are national ; and pray what Opinion must
we say a Teacher to be of, to whom all Opinions are
probable alike # All the Precepts of good Manners
throughout the World have the same Tendency, and
are no more than the various Methods of making our-
selves acceptable to others, with as little Prejudice to
ourselves as is possible : by which Artifice we assist
one another in the Enjoyments of Life, and refining
upon Pleasure ; and every individual Person is rendred
more happy by it, in the Fruition of all the good
Things he can purchase, than he | could have been [156)
without such Behaviour. I mean happy, in the Sense
of the Voluptuous. Let us look back on old Greece,
the Roman Empire, or the great Eastern Nations, that
flourish’d before them, and we shall find, that Luxury
and Politeness ever grew up together, and were never
enjoy’d asunder: that Comfort and Delight upon
Earth have always employ’d the Wishes of the Beau
Monde ; and that, as their chief Study and greatest
Sollicitude, to outward Appearance, have ever been
directed to obtain Happiness in this World, so what
would become of them in the next seems, to the naked
Eye, always to have been the least of their Concern.

Hor. 1 thank you for your Lecture: you have
satisfied me in several Things, which I had intended
to ask : but you have said some others, that I must
have time to consider ; after which I am resolved to
wait upon you again, for I begin to believe, that con-
cerning the Knowledge of ourselves most Books are
either very defective or very deceitful.

Cleo. 'There is not a more copious nor a more
faithful Volume than human Nature, to those who
will diligently peruse it; and I sincerely believe, that
I have discover’d nothing to you, which, if you had
thought of it with Attention, you would not have
found out yourself. But I shall never be better pleas’d
with myself, than when I can contribute to any Enter-
tainment you shall think diverting.

K2
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Peace, and make it spread. No number of Men, when
once they enjoy Quiet, and no Man needs to fear his
Neighbour, will be long without learning to divide
and subdivide their Labour.

Hor. I don’t understand you.

Cleo. Man, as I have hinted before, naturally loves
to imitate what he sees others do, which is the reason
that savage People all do the same thing : This hinders
them from mefi’orating their Condition, though they
are always wishing for it : But if one will wholly apply
himself to the making of Bows and Arrows, whilst

[336] another provides Food, a | third builds Huts, a fourth
makes Garments, and a fifth Utensils, they not only
become useful to one another, but the Callings and
Employments themselves will in the same Number of
Years receive much greater Improvements, than if all
}I}‘?d been promiscuously follow’d by every one of the

ive.

Hor. 1 believe you are perfectly right there; and
the truth of what you say is in nothing so conspicuous,
as it is in Watch-making, which is come to a higher
degree of Perfection, than it would have been arrived
at yet, if the whole had always remain’d the Employ-
ment of one Person; and I am persuaded, that even
the Plenty we have of Clocks and Watches, as well as
the Exactness and Beauty they may be made of, are
chiefly owing to the Division that has been made of
that Art into many Branches.

Cleo. The use of Letters must likewise very much
improve Speech it self, which before that time cannot
but be very barren and precarious.

Hor. 1 am glad to hear you mention Speech again :
1 would not interrupt you, when you named it once
before :* Pray what Language did your wild Couple
speak, when first they met?

Cleo. From what I have said already it is evident,
that they could have had none at all; at least, that
is* my Opinion.

® ig] it is 29-30 3 Cf. Fable ii. 190-1.



Francis Hutcheson (1670-1746)

A System of Moral Philosophy, R. & A. Foulis, Glasgow and Millar and
Longman, London, 1755, vol. 1.


















Adam Ferguson (1723-1816)

An Essay on the History of Civil Society, T. Cadell, London and J. Bell,
Edinburgh, 1782, 5" edition [1* edition 1767].



£y
s>

= Mrww&i N / 'é ey
E S § A Y

ON THE

H I S T O R Y

OF

ClIVIL SOCIETY.

By ADAM FERGUSON, LL.D.

Profeflor of Moral Philofophy in the Univerfity of
Epinpurca.

THE FIFTH EDITION.

LONDON:

Printed for T. Cabery, in the Strand; and W. Crrecs,
and J. Berr, Edinburgh.

M DCC LXXXII,



PART FOURTH.

Of CoNSEQUENCES that refult from the
Advancement of Crvir and COMMER-
CIAL ARTS.

SECTION I
Of the Separation of Arts and Profeffions.

T is evident, that, however urged by a fenfe
of neceflity, and a defire of convenience, or
favoured by any advantages of fituation and po-
licy, a people can make no great progrefs in
cultivating the arts of life, until they have fepa-
rated, and committed to different perfons, the
feveral tafks which require a peculiar fkill and
attention. The favage, or the barbarian, who
muft build and plant, and fabricate for himfelf,
prefers, in the interval of great alarms and fa-
tigues, the enjoyments of floth to the improve-
ment of his fortune: he is, perhaps, by the di-
verfity of his wants, difcouraged from indufiry ;
or, by his divided attention, prevented from
acquiring fkill in the management of any parti-

cular fubjeét.
Tr:
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THE enjoyment of peace, however, and the
profpect of being able to exchange one commo-
dity for another, turns, by degrees, the hunter
and the warrior int» a tradefman and a merchant,
The accidents which diftribute tiie means of {ub-
fiftence unequally, inclination, and favourable
opportunities, aflign the different occupations of
men ; and a fenfe of utility leads them, without
end, to fubdivide their profeflions.

Twe artift finds, that the more he can confine
his attention to a particular part of any work,
his productions are the more perfet, and grow
under his hands in the greater quantities. Every
undertaker in manufacture finds, that the more
he can fubdivide the tafks of his workmen, and
the more hands he can employ on feparate arti-
cles, the more are his expences diminithed, and
his profits increafed. The confumer too re-
quires, in every kind of commodity, a work-
manfhip more perfeét than hands employed on a
variety of fubjeéts can produce; and the progrefs
of commerce is but a continued {fubdivifion of
the mechanical arts.

Every craft may engrofs the whole of a man’s
attention, and has a myftery which muft be ftu~
died or learned by a regular apprenticefhip. Na-
tions of tradefmen come to confift of members,
who, beyond their own particular trade, are ig-
norant of all human affairs, and Who may con-

‘ tribute
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tribute to the prefervation and enlargement of
their common-wealth, without making its intereft
an objelt of their regard or attention. Every in-
dividual is diftinguithed by his calling, and has
a place to which he is fitted.  The favage, who
knows no diftin&ion but that of his merit, of
his fex, or of his fpecies, and to whom his com~
munity is the fovereign object of affetion, is
aftonithed to find, that in a fcene of this nature,
his being a man does not qualify him for any fta-
tion whatever : he flies to the woods with amaze-
ment, diftafte, and averfion.

By the feparation of arts and profeffions, the
fources of wealth are laid open; every fpecies of
material is wrought up to the greateft perfetion,
and every commodity is produced in the greateft
abundance. The ftate may eftimate its profits
and its revenues by the number of its people. It
may procure, by its treafure, that national con-
fideration and power, which the favage maintains
at the expence of his blood.

Tue advantage gained in the inferior branches
of manufatture by the feparation of their parts,
feem to be equalled by thofe which arife from a
fimilar device in the higher departments of policy
and war. The foldier is relieved from every care
but that of his fervice ; ftatefmen divide the bufi-
nefs of civil government into thares; and the fer-—
vants of the public, in every office, without be-

2 ing
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ing fkilful in the affairs of ftate, may fucceed,
by obferving forms which are already eftablithed
on the experience of others. They are made, like
the parts of an engine, to concur to a purpofe,
without any concert of their own: and equally
blind with the trader to any general combination,
they unite with him, in furnifhing to the ftate its
refources, its condu&, and its force.

Tue artifices of the beaver, the ant, and the
bee, are afcribed to the wifdom of nature. Thofe
of polithed nations are afcribed to themfelves,
and are fuppofed to indicate a capacity fuperior
to that of rude minds. But the eftablithments of
men, like thofe of every animal, are fuggefted
by nature, and are the refult of inftin&, direted
by the variety of fituations in which mankind
are placed. Thofe eftablifiments arofe from
fucceflive improvements that were made, without
any fenfe of their general effe@; and they bring
human affairs to a ftate of complication, which
the greateft reach of capacity with which human
nature was ever adorned, could not have pro-
jeted; nor even when the whole is carried into
execution, can it be comprehended in its full
extent.

Who could anticipate, or even enumerate, the
feparate occupations and profeffions by which the
members of any commercial ftate are diftinguifh-
ed; the variety of devices which are praétifed in

feparate
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feparate cells; and which the artift, attentive to
his own affair, has invented, to abridge or to
facilitate his feparate talk ? In coming to this
mighty end, every generation, compared to its
predeceflors, may have appeared to be ingeni-
ous; compared to its followers, may have ap-
peared to be dull: And human ingenuity, what-
ever heights it may have gained in a fucceffion of
ages, continues to move with an equal pace, and
to creep in making the laft, as well as the firft,
ftep of commercial or civil improvement.

It may even be doubted, whether the meafure
of national capacity increafes with the advance-
ment of arts. Many mechanical arts, indeed, re-
quire no capacity; they fucceed beft under a
total fuppreflion of fentiment and reafon ; and ig~
norance is the mother of induftry as well as of
{uperftition. Refle€tion and fancy are fubject to
err; but a habit of moving the hand, or the
foot, is independent of either. Manufattures, ac-
cordingly, profper moft, where the mind is leaft
confulted, and where the workfhop may, without
any great effort of imagination, be confidered as
an engine, the parts of which are men.

Tue foreft has been felled by the favage with-
out the ufe of the axe, and weights have been
raifed without the aid of the mechanical powers.
The merit of the inventor, in every branch,

probably deferves a preference to that of the per-
X former ;
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former ; and he who invented a tool, or could
work without its affiftance, deferved the praife of
ingenuity in a much higher degree than the mere
artift, who, by its affiftance, produces a fuperior
work.

~ Bur if many parts in the practice of every art,
and in the detail of every department, require no
abilities, or actually tend to contra& and to limit
the views of the mind, there are others which
Tead to general reflections, and to enfargement of
thought. Even in manufatture, the genius of the
mafter, perhaps, is cultivated, while that of the
inferior workman lies wafte, The ftatefman may
have awide comprehenfion of human affairs, while
the tools he employs are ignorant of the fyftem
in which they are themfelves combined. The
general officer may be a great proficient in the
knowledge of war, while the fkill of the foldier
is confined to a few motions of the hand and the
foot. The former may have gamed what the
latter has loft; and being occupied in the con-
duét of difciplined armies, may practife on a
larger fcale all the arts of prefervartion, of decep-
tion, and of ftratagem, which the favage exerts
in leading a fmall party, or merely in defending
himfelf.

Tue practitioner of every art and profeflion
may afford matter of general fpeculation to the
marr of {cience; and thinking itfelf, in this age
of feparations, may become a peculiar craft. In

the
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the buftle of civil purfuits and occupations, men
appear in variety of lights, and fuggeft matter
of inquiry and fancy, by which converfation is
énlivened, and greatly enlarged. The produc-
tions of ingenuity are brought to the market;
and men are willing to pay for whatever has a
tendency to inform or amufe. By this means the
idle, as well as the bufy, contribute to forward
the progrefs of arts, and beftow on polithed na-
tions that air of fuperior ingenuity, under which
they appear to have gained the ends that were
purfued by the favage in his foreft, knowledge,
order, and wealth.

SEC-

b
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mes. 1l renferme unc trés-grande quantité de bati-
mens civils deftinés tant pour les atteliers des diffé-
rentes fortes d’ouvricrs employ¢s dans la fabrigue
des vaiffeaux, que pour les magafins des armemens
& défarmemens. Pour s’en faire une idée jufte, il
faut voir le plan dun arféral de marine aux figures
de Marine , Planche V11 (Z)

ARSENIC, {. m. ( Hifl. nat. & chim.’) ce mot eft
dérivé Capin ou dpany , homme ou plitot male , & de
yinda , Je vaines , je twe , faifant allufion 4 fa qualité
vénéneufe, Dans Uhiffoire naturelle ccft une fubftan-
ce mincrale , pefante , volatile, & qui ne s’enflam-
me pas, qui donne une blancheur aux métaux qui
font en fufion; elle eft extrémement cauftique & cor-
rofive aux animaux, de forte qu'elle eft pour eux un
poifon violent. #oye; FossiLE, CORROSIF, &«.

On met l'arfenic dans la clafle d¢s {oufres. #oyer
Sourre. Il y a différentes efpeces darfenic , favoir
le jaune, le rouge , & le cryflailin, ou le blanc.

Ily a delarfenic rouge naturel ; il y a aufli de ar-
Sfenic jaune maturel, qu'on appelle orpiment ; V'arfenic
jaune peut avoir différentes teintes, comme un jau-
ne d’or, un jaune rougedtre , un jaune verd , &,

Le foufre & l'arferic ont entr’eux beaucoup de
fympathie , & le foufre donne de la couleur & P'ar-
Jenic, en quelque petite quantité qu'il y foit joint.

Quelques-uns croyent que l'orpiment contient
quelque portion d’or, mais en fi petite quantité que
ce n'eft pas la peine de 'en {éparer, #, ORPIMENT
& SANDARAQUE.

On peut tirer du cobalt P'arfenic blanc & jaune.
M. Krieg, dans les Tranfadtions philofoph. n° 293.
nous en a donn¢ la méthode ainfi qu’on la pratique
en Hongrie. Le cobalt érant mis en poudre , la partie
fablonncufe & légere étant 6tée par le moyen dun
courant d’eau, on met ce qui refte dans le fourneau,
dont la flamme paffant par-deffus la poudre emporte
avec elle la partie arfenicale en forme de fumée,, la-

uclle ¢tant regite par une cheminée, & de-1a portée
3ans un canal de brique étroit, s’attache dans fa rou-
te aux cotés, 8& on P'en ratifle fous la forme d’une
poudre blanchitre ou jaundtre ; de ce qui refte du
<obalt, on en fait le bleu d*¢mail. #oye; BLEU. D’E-
MAIL,

La plus petite quantité d'arferic cryflaltin mélée
avec quelque métal,, le rend friable & détruit abfo-
lument fa malléabilité, Cleft pourquoi les raffineurs
ne craignent rien tant que Parfenic dans leurs mé-
taux 3 & il n’y auroit rien de fi avantageux pour cux,
en cas que l'on piie Pobtenir, qu'un menftruc qui
abforberoit larfinic , ou qui agiroit uniquement fur
lui; car alors leurs métaux feroient aifément purifiés
fans perdre aucune de leurs parties, fans s'évaporer.
On a trouvé ce moyen-1a en France : il confifte &
ajoliter un peu de fer auquel s'attache Pasfenic , qui
quitte alors les métaux parfaits, Ceft & M. Grofle
qu'on doit cette découverte.

L’arfenic méme en petite quantité, change le cui-
vre en un argent beau en apparence. Pluficurs per-
fonnes ont tiché de perfectionner cette invention ,
ou de renchérir fur cette idée dans le deflein de
faire de I'argent, mais inutilement, parce que l'on
ne pouvoit jamais 'amener au point de foittenir le
marteau ou d’étre malléable : il ne refte pas fur la
coupelle, & il verdit. Il y a cu des perfonnes pen-
dues pour avoir monnoyg’ des pieces de ce faux ar-
gent, & elles lont bien mérité. Le cuivre eft plus

ifficile A blanchir que le fer par Uarfenic,

Les Chimittes nous donnent plufieurs préparations
d'arfenic; elles tendent toutes & émoufler ou détruire
a force d’ablutions & de fublimations les fels corro-
fifs dont il abonde, & & transformer arfenic en une
medecine fiire, ainfi qu'on le fait  Pégard du fubli-
mé; tels font le rubis darfenic, &e, mais cela n'en
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vaut pas Ia peine ; & quelque chofe que I"on puiffe
faire, on ne pourroit jamais en faire ufage intérieu-
rement fous aucune forme ; il conferve totjours fa
propriété de poifon mortel. Quand la fumée de I’ar=
Jfenic entre dans les poumons, elle tue fubitement ; &
plus il eft fublimé, dit Boerhaave , plus il devient
aigre.

Le beurre & le lait de vache pris en grande quan-
tit¢ font de bons antidotes contre Parfenic.

Le régule d’arfenic eft la partie la plus fixe & la
plus compacte de ce minéral : on le prépare en le
mélant avec des cendres a favon & du favon, laif-
fant fondre le tout que I'on jette dans un mortier 3
alors la partie la plus pefante tombe au fond , & c’eft
le régule darfinic , ceft-a-dire Larfenic, auquel on a
donné le principe huileux qui lui manquoit pour étre
en forme métallique, #oye; REGULE.

L'huile cauftique d'arfénic eft une liqueur buty-
reufe , femblable au beurre d’antimoine ; c’eft une
préparation d’arfenic & de fublimé corrofif. Elle fert
a ronger les chairs fpongieufes, & nettoyer ou exfo-
lier les os carids , &e. (g

* ARSENOTHELES, {. m. pl. ou kermaphrodites,
Ariftote donne ce nom aux animaux qu'il conjeéture
avoir les deux fexes. #oyeg HERMAPHRODITE.

*ARSINOE, (Géog. anc. & Myeh.) ville d’Egypte
fitu¢e pres du lac Meeris, ot 'on avoit un grand ref-
pet pour les crocodiles; on les nourriffoit avec {oin 3
on les embaumoit aprés leur mort, & on les enter-
roit dans les licux fofiterrains du labyrinthe.

ARSIS, 1. f, terme de Grammaire ou plitét de Pros
Jodiz ; Ceft Pélevation de la voix quand on commen«
ce & lire un vers. Ce mot vient du Grec ipw , toflo,
j'¢leve. Cette élevation eft fuivie de ['abaiffement
de la voix, & c'eft ce qui s’appelle thefis , 8irs, de=
pofitioy remiffio. Par excmple, en déclamant cet hé=
miftiche du premicr vers de PEnéide de Virgile, Ar-
ma virumgue cano , on fent qu'on éleve d'abord la
voix, & quon I'abaifle enfuite.

Par arfis & thefés, on entend communément la di-
vifion proportionnelle d’un pié métrique, faite par
la main ou le pié de celui qui bat la mefure.

En mefurant la quantité dans la déclamation des
mots, d’abord on haufle la main , enfuite on I'ab-
baiffe. Le tems que ['on employe A haufler la main
eft appellé arfis, & la partic du tems qui eft mefuré
cn baiffant [a main, eft appellée thefis ; ces mefures
¢toient fort connues & fort en ufage chez les An-
ciens. Poyey Terentianus Mawrus ; Diomede, /b, IIT,
Mar, Vidorinus , lib, L. art, gramm, & Mart, Capella ,
lib, IX, pag. 328. (F)

On dit ez Mufigue, qu'un chant, un contre-point,
une fugue , font per thefin quand les notes defcendent
de l'aigu au grave,, & per arfin quand les notes mon-
tent du grave & aigu. Fugue per arfin & thefin, oft
celle que nous appellons awjourd’hui fugue renverfée
ou contre-fugue, lorfque la réponfe fe fait en fens cone
traire, c’eft-d-dire, en defcendant fi la guide @ mon-
t¢, ou en montant fi elle a defcendu. Yoye; CONTRE-
FUGUE, GUIDE. ()

ART, {. m. ( Ordre encyclop. Entendement. Mé-
moire. Hiftoire de la Nature, Hifloire de {a nature ema
ployée. Are.) terme abftrait & métaphyfique, On a
commencé par faire des obfervations fur la nature ,
le fervice , Pemploi , les qualités des étres & de leurs
fymboles ; puis on a donné lc nom de ftience ou d’are
ou de difcipline en général , au centre ou point de
réunion auquel on a rapport¢ les obfervations qu'on
avoit faites,, pour en former un fyftéme ou de regles
oud’inftrumens, & de regles tendant 4 un méme but;
car voila ce que c’eft que diftipline en général. Exem-

le. On a réflechi fur }’ufage & I'emploi des mots, &

‘on ainventé enfuite le mot Grammaire, Grammaire

cft e nom d’un {yféme d'inﬁrumensx & de regles ré-
XXX
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latifs 2 un objet déterminé ; & cet objet eft le fon ar-
ticulé, les fignes de la parole , Uexpreflion de la pen-
{ée., & tout ce qui y a rapport; il en eft de méme
‘des autres Sciences ou Ares. Foyer ABSTRACTION,

Origine des Sciences & des Ares, Ceft Uinduttric de
Thomme appliquée aux produtions de la Nature ou
par fes befoins, ou par fon luxe, ou par fon amufe-
ment , ou par fa curiofité, &c. quia donné naiflance
aux Sciences & aux Ares ; & ces points de réunion de
nos différentes réflexions ont regii les dénominations
de Science 8 &' Are, felon la nature de leurs objets
Jormels , comme difent les Logiciens, #oye; OBJET.
Si Pobjet s’exécute , la colleftion & la difpofition
technique des regles felon lefquelles il s’exécute ,
s’appellent Are. Si Lobjet eft contemplé feulement
fous différentes faces, la colledtion & la difpofition
technique des obfervations relatives A cet objet s’ap-
pellent Science : ainfila Métaphyjfique eft une Science,
& la Morale eft un Are. 1l en eft de méme de la Théo-
logie & de la Pyrorechnie.

Spéculation & pratique £un Are, 11 eft évident par
<e qui précede , que tout Arz a fa fpéculation & fa
pratique : {a {péculation , qui n’eit autre chofe que
Ia connoiffance inopérative des regles de I'4re 2 {a
pratique , qui n’eft que 'ufage habitucl & non réflé-
chi des mémes regles. 1l eft difficile, pour ne pas dire
impoflible, de pouffer loin la pratique fans la fpécu-
lation, & réciprogquement de bien pofléder la ipécu-
lation fans la pratique. Il y a dans tout 4z un grand
nombre de circonftances relatives a la matiere, aux
inftrumens , & & la manceuvre que l'ufage feul ap-
prend. Cleft & la pratique & prétenter les difficultés
& a donner les phénomenes 3 & c'eft & la pécula-
tion A expliquer les phénomenes & i lever les dif-
ficultés : d’out il s’enfuit qu'il n’y a guere qu'un Ar-
tifte fachant raifonner , qui puilie bien parler de fon
Are.

Diftribution des Ares en libéraux & en méchaniques.
En examinant les produltions des Ares, on s’cit ap-
pergit que les unes ¢toient plus ouvrage de Uefprit
que de la main, & qu'au contraire d’autres étoient
plus P'ouvrage de la main que de Uefprit. Telle eft
en partie Vongine de la prééminence que I'on a accor-
dée A certains Ares fur d’autres, & de la diftribution
qu'on a faite des Ares en Ares libéraux & en Ares mé-
chanigues, Cette diftinétion , quoique bien fondée , a
produit un mauvais effet, en avilbifiant des gens tres-
eftimables & trés-utiles, & cn fortifiant en nous je
ne fai quelle parefle naturelle, qui ne nous portoit
déja que trop a croire, que donner une application
conftante & fuivie & des expériences & a des objets
particuliers , fenfibles & materiels , ¢’étoit déroger
a la dignité de Uefprit humain ; & que de pratiquer,
ou méme d’étudier les Ares méchaniques, ¢’étoit s’ab-
baifler a des chofes dont la recherche eft laborieufe,
Ia méditation ignoble , Pexpofition difficile, le com-
merce déshonorant, le nombre inépuifable , &la va-
leur minutielle. Minui majeflatem mentis humane,, fi
in experimentis & rebus particularibus , &c. Bac. nov.
org. Préjugé qui tendoit i remplir les villes d’orgueil-
leux raionneurs , & de contemplateurs inutiles , &
les campagnes de petits tyrans ignorans, oififs & dé-
daigneux. Ce n’eft pas anfi qu’ont penté Bacon , un
des premicrs génies de l’AnPgletcrrc; Colbert, undes
plus grands miniftres de la France ; enfin les bons ef-
prits & les hommes fages de tous les tems. Bacon re-
gardoit I'hiftoire des Ares méchaniques comme la bran-
che la plus importante de la vraie Philofophie ; il n"a-
voit donc garde d’en méprifer la pratique. Colbert
regardoit linduftrie des peuples & Iétablifflement
des manufadtures, comme la richeffe la plus fiire d*un
royaume. Au jugement de ceux qui ont aujourd’hui
des idées faines de la valeur des chofes, celui qui
peupla la France de graveurs, de peintres, de feulp-
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tears & d'artiftes cn tout genre ; qui furprit aux An-
glois la machine & faire des bas, les velours aux Gé-
nois, les glaces aux Vénitiens , ne fit guere moins
pour Pétat, que ceux c’ui battirent fes ennemis, &
leur enleverent leurs places fortes; & aux yeux du
philofophe, il y a peut-étre plus de mérite réel &
avoir fait naitre les le Bruns, les le Sucurs & les Au-
drans; peindre & graver les batailles d’Alexandre , &
exéeuter en tapiflerie les vitoires de nos généraux,
qu’il n’y en a i les avoir remportées. Mettez dansun
des cOtés de la balance les avantages réels des Scien-
ces les plus fublimes , & des Aresles plus honorés, &
dans P'autre coté ceux des Ares méchanigues , & vous
trouverez que 'eftime qu’on a faite desuns , & celle
qu’on a faite des autres, n'ont pas ¢té diftribuées dans
lejufte rapport de ces avantages,, & qu'on a bienplus
loué les hommes occupés i faire croire que nous
étions heureux , que les hommes occupés A faire que
nous Ie fuffions en effet. Quelle bifarrerie dans nos
Jjugemens ! nous exigeons qu’on s’occupe utilement ,
& nous méprifons les hommes utiles,

But des Arts en général. L'homme n’eft que le mi-
niftre ou Pinterprete de la nature : il n’entend & ne
fait qu’autant qu'ilade connoiffance , ou expérimen-
tale ou réfléchie , des étres quilenvironnent. Sa main
nue , quelque robufte , infatigable & fouple qu’elle
foit, ne peut fuffire qu’d un petit nombre d’effets:
clle n'acheve de grandes chofes qu’a I'aide des inf-
trumens & des regles ; il en faut dire autant de I'en-
tendement. Les inftrumens & lcs regles font comme
des muicles furajoiités aux bras, & des reflorts ac-
cefloires & ceux de P'efprit. Le but de tout 4rt en gé~
néral , ou de tout fyfi¢tme d'inftrumens & de regles
confpirant 2 une méme fin, eft d'imprimer certaines
formes déterminées fur une bafe donnée par la na~
ture ; & cette bafe eft, ou la matiere , ou l'efprit ,
ou unITle fonétion de I'ame , ou quelque produc-
tion de la nature. Dans les dres mechaniques , aux-
quels je m’attacherai d’autant plus ici , que les Au-
teurs en ont moins parlé , ke pouvoir de Uhomme fe
réduit & rapprocher ou & éloigner les corps naturels.
L'homme peut tout ou ne peut rien , felon que ce rappro-
chement ou cet éloignement eft oun’efl pas poffible. ( V.
nov, org. )

Projet dun traité général des Ares méchaniques. Son-
vent 'on ignore Porigine d’un Are méchanique , ou
Pon n’a que des connoiffances vagues fur fes pro-
grés @ voula les fuites naturelles du mépris qu'on a
eu dans tous les tems & chez toutes les nations fa-
vantes & belliquenfes, pour ceux qui s’y font li-
vrés. Dans ces occafions, il faut recourir A des fup-
pofitions philofophiques, partir de quelqu'hypothefe
vraiflemblable, de quelqu’événement premier & for-
tuit , & s’avancer de-la jufqu’olt I'4rz a été pouflé.
Je m’explique par un exemple que j’emprunterai plus
volontiers des Ares méckaniques , qui font moins con-
nus , que des Ares libéraux , quon a préfentés fous
mille formes différentes. Si I’on ignoroit Porigine &
les progres de la Ferrerie ou de la Papeceric, que fe-
roit un philofophe qui fe propoferoit d’écrire I'hif-
toire de ces Ares 2 1l fuppoferoit qu’un morceau de
linge eft tombé par hafard dans un vaiffeau plein
d’eau ; qu'il y a féjourné aflez long-tems pour s”
diffoudre ; & qu’au lieu de trouver au fond du vai%:
feau, quand il a été vuide , un morceau de linge,
on n'a plus appergii quune efpece de {édiment, dont
on auroit eu bien de la peine A reconnoitre la natu-
re, fans quelques filamens qui reftoient , & qui in-
diquoient que la matiere premicre de ce féJimcnt
avoit été auparavant fous la forme de linge: Quant
4 la Perrerie , il fuppoferoit que les premieres habita-
tions folides que les hommes fe foient conftruites,
étoient de terre cuite ou de brique : or il eft im-
poflible de faire guire de la brique A grand feu , qu'il
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ne s'en vitrifie quelque partie ; c’eft fous cette for-
me que le verre s’eft préfenté la premiere fois. Mais
quelle diftance immenfe de cette Ceaille fale &
verditre , jufqu'd la matiere tranfparente & pure
des glaces? &c. Voild cependant 'expérience fortui-
te, ou quelqu'autre femblable , de la(ﬁﬂelle le philo-

Arede la Ver-

fophe Hamra pour arriver jufqu’oit [
rerie eft maintenant parvenu. /
Avantages de cette méthode. En 8y prenant ainfi, les
rogrés d’un Art feroient expofés d’'une maniere plus
inftruétive & plus claire, que par fon hiftoire vérita-
ble , quand on la fauroit. Les obftacles qu'on auroit
eu 4 furmonter pour le perfe@ionner fe préfenteroient
dans un ordre entierement naturel , & I'explication
fynthétique des démarches fucceflives de I'Arzen fa-
ciliteroit l'intelligence aux efprits les plus ordinaires,
& mettroit les Artiftes fur la voie qu'ils auroient a
fuivre pour approcher davantage de la perfection.
Ordre qu’il faudroic fuivre dans un pareil traité,
Quant a Pordre qu’il faudroit fuivre dans un pareil
traité , je crois que le plus avantageux feroit
de rappeller les 4rs aux produétions de la na-
ture. Une énumération exatte de ces produétions
donneroit naiffance i bien des 4rzs inconnus. Un
grand nombre d'autres naitroient d’un examen cit-
conftancié¢ des différentes faces fous lefquelles la mé-
me produétion peut étre confidérée. La premiere de
ces conditions demande une connoiffance trés-éten-
due de Phiftoire de la nature ; & la feconde, une
trés-grande diale@tique. Un traité des 4rs, tel que
je le congois , n'eft 3onc pas Pouvrage d’'un homme
ordinaire. Qu'on n’aille pas s’imaginer que ce font
ici des idées vaines que je propofe, & que jc pro-
mets aux hommes c(lles découvertes chimériques.
Aprés avoir remarqué avec un philofophe que je ne
me laffe point de loiier, parce que je ne me fuis
jamais laff¢ de le lire , que Phiftoire de la nature
eft incomplete fans celle des Ares : & aprés avoir
invité les naturaliftes & couronner leur travail fur les
regnes des végétaux, des minéraux, des animaux,
&e. par les expériences des Ares méchaniques , dont
la connoiffance importe beaucoup plus & la vraie
Philofophie ; j’oferai ajoiiter A fon exemple: Ergo
rem quam ago, non opinionem , fed opas effe ; eamque
ron fede alicujus , aut placiti , fed utlitatis cffe & am-
plitudinis immenfe fundamenta. Ce n’eft point ici un
fyftéme : ce ne font point les fantaifies d’'un homme ;
ce font les décifions de 'expérience & de la raifon ,
& les fondemens d’un édifice immenfe ; & quicon-
te penfera différemment, cherchera & rétréeir la
phere de nos connoiffances , & 4 découragerles ef-
prits. Nous devons au hafard un grand nombre de
connoiffances ; il nous en a préfenté de fort impor-
tantes que nous ne cherchions pas : cftil 3 préfumer
qlie nous ne trouverons rien , quand nous ajoiiterons
nos efforts & fon caprice , & que nous mettrons de
P'ordre & de la méthode dans nos recherches? Si
nous paflédons A préfent des fecrets qu’on n’efpéroit
point auparavant ; & s'il nous eft permis de tirer des
conjetures du paflé¢, pourquoi I'avenir ne nous ré-
ferveroit-il pas des richefles fur lefquelles nous ne
comptons guere aujourd’hui? Si I'on efit dit,il y a
uelques fiecles, A ces gens qui mefurent la poflibi-
Lité des chofes fur la portée de leur génie, & quin’i-
maginent rien au-deld de ce qu'ils connoiffent , qu'il
eftune poufficre qui brife les rochers, qui renverfe
les murailles les plus épaiffes A des diftances éton-
nantes , qui renfermée au poids de quelques livres
dans les entrailles profondes de la terre , les fecoite,
fe fait jour A travers les mafles énormes qui la cou-
vrent, & peut ouvrir un gouffre dans lequel une vil-
le enticre difparoitroit ; ils n’auroient pas manqué de
comparer ces effets 3 'altion des roues, des poulies,
des leviers, des contrepoids, & des autres machines
Tome 1,
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connues , & de prononcer qu'une pareille pouffiere
eft chimérique ; & qu’il ny a que la foudre ou la
caufe qui produit les tremb?((:mcns de terre , & dont
le méchanifme eft inimitable, qui foit capable de
ces prodiges effrayans, Ceft ainfi que le grand phi-
lofophe parloit A fon fiecle, & 4 tous les fiecles A ve-
nir. Combien(ajofiterons-nous & fon exemple) le pro-
jet delamachine & élever I'eau par le feu, telle qu'on
Pexécuta la premiere fois & Londres, nauroit-il pas
occafionné de mauvais raifonnemens , fur-tout fi au-
teur de la machine avoit eula modeftie de fe donner
pour un homme peu verfé dans les méchaniques 2
$’il n’y avoit au monde que de pareils eftimateurs
des inventions, il ne fe feroit ni grandes ni petites
chofes. Que ceux donc qui fe hiitent de prononcer
fur des ouvrages qui n’impliquent aucune contradic-
tion , qui ne {ont quelquetois que des additions trés-
légeres & des machines connues, & qui ne deman-
dent tout au plus qu'un habile ouvrier; que ceux ,
dis-je, qui font affez bornés pour j.uger que ces ou-
vrages font impoflibles , fachent qu'eux-mémes ne
font pas affez inftruits pour faire des fouhaits conve-
nables. C'eft le chancelier Bacon qui le leur dit: qus
Jumptd , ou ce-qui eft encore moins pardonnable ,
qui negleitd ex his que praflo funt conjedurd , ea aus
impoffibilia , aut minus verifimilia , puses ; eum feire
debere fe non fatis doitum , nead optandum quidem com-
mode & appofite effe.

Antre motif de recherche. Mais ce qui doit encore
nous encourager dans nos recherches , & nous dé-
terminer 4 regarder avec attention autour de nous ,
ce font les fiecles quife font écoulés fans que les hom-
mes fe {oient apperglis des chofes importantes qu'ils
avoient, pour ainfi dire , fous les yeux. Tel eft 'Are
d'imprimer, celui de graver. Que la condition de
Pefprit humain eft bifarre | $Sagit-il de découvrir , il fe
défie de fa force , il Sembarraffe dans les difficultés qi'il fe
fait ; les chofes lui paroiffent impoffibles a trouver : font-
elles trouvées 2 il ne congoit plus comment il a fallu les
chercher fi long-tems , & il a pitié de lui-méme.

Différence fingulicre entre les machines. Aprés avoir
propofé mes wées fur un traité philofophique des
Ares en général , je vais paffer 3 quelques obferva-
tions utiles fur la maniere de traiter certains Ares mé-
chaniques en particulier. On employe quelquefois
une machine trés-compofée pour produire un cffet
affez fimple en apparence; &X’ autres fois une machi-
netrés-fimple en effet fufhit pour produire une aéion
fort compofée : dans le premier cas , I'effet  pro-
duire étant congu facilement,, & la connoiffance
qu’on en aura n’embarraffant point 'efprit, & ne
chargeant point la mémoire , on commencera par
I’annoncer , & 'on paffera enfuite & la defcription
de la machine: dans le fecond cas au contraire,, il
eft plus & propos de defcendre de la defcription de
la machine a la connoiffance de l'effet. L'eflet d'une
horloge eft de divifer le tems en parties égales, 2
laide d’une aiguille qui fe meut uniformément &
trés-lentement fur un plan pon&ué. Si donc je mon-
tre une horloge & quelqu’un & qui cette machine
étoit inconnue, je inftruirai d’abord de fon effet,
& j'en viendrai enfuite au méchanifme. Je me garde-
rai bien de fuivre la méme voie avec celui qui me
demandera ce que c’eft quune maille de bas, ce que
c’eft que du drap , du droguet, du velours, du fa-
tin. Je commencerai ici par le détail de métiers qui
fervent A ces ouvrages. Le développement de la ma-
chine, quand il eft clair, en fait fentir P'effet tout-
d’un-coup ; ce qui feroit peut-&tre impoffible fans ce
préliminaire. Pour fe convaincre de la vérité de ces
obfervations , qu’on tiche de définir exaétement ce
que c’eft que de la gage , fans fuppofer aucune no-
tion de la machine du Gazier,

De la Géomirrie des Ares, Onm’accordera fans pei-

X xxx ij
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ne quil y a peu d’Artiftes , A qui les élémens desMa-
thématiques ne foient néceffaires : mais un paradoxe
dont la vérité ne fe préfentera pas d’abord , c’cft que
ces ¢lémens leur feroient nuifibles en plufieurs occa-
fions , i une multitude de connoiffances phyfiques
n’en corrigeoient les préceptes dans la pratique;
connoiffances des licux , des pofitions , des ﬁgurgs
irrégulieres, des matieres , de leurs qualités, de I'é-
lafticité , de la roideur , des frottemens, de la con-
fiftance, de la durée , des effets de l'air , de l'eau,
du froid , de Ia chaleur , de la fecherefle, &c. il eft
évident que les ¢lémens de la Géométrie de I'Aca-
démie, ne font que les plus fimples & les moins com-
pofés d’entre ceux dela Géométrie des boutiques. Il
n’y a pas un levier dans la nature , tel que celui
que Varignon fuppofe dans fes propofitions ; il i’y a
pasun levier dans la nature dont toutes les conditions
puiflent entrer en calcul. Entre ces conditions il y en
a, & en grand nombre, & de trés-effentielles dans
T'ufage , qu'on ng peut méme folmettre & cette par-
tie du caleul qui s’¢tend jufqu’aux diftérences les Zl_us
infenfibles des quantités, quand elles font apprétia-
bles ; d’otiil arrive que celui qui n’a que la Géomé-
trie intelleétuelle , eft ordinairement un homme affez
mal adroit ; & qu'un Artifte qui n'a que la Géomé-
trie expérimentale , eft un ouvrier trés-borné. Mais
il eft, ce me {femble, d’expérience qu’un Artifte fe
paffe plus facilement de la Géométrie intellectuelle,
qu'un homme, quel qu'il foit , d’une certaine Géo-
métrie expérimentale. Toute la matiere des frotte-
mens eft reftée malgré les calculs , une affaire de Ma-
thématique expérimentale & manouvricere, Cepen-
dant jufqu’ot cette connoiffance feule ne s’étend-elle
pas? Combien de mauvaifesmachines , ne nous font-
elles pas propofies tous les jours par des gens qui fe
font 1maginés que les leviers , les roues , les poulies,
les cables, agifient dans une machine comme furun
papier ; & qui , faute d’avoir mis la main & I'ceuvre,
n’ont jamais fiila différence des effets d'une machine
méme , ou de fon profil? Une feconde obfervation
que nous ajofiterons ici , puifqu’elle eft amenée ﬂpar
le fujet, C’eft qu'il y a des machines qui réuffifent
en petit , & qui ne réuffiffent point en grand ; 8¢ ré-
ciproquement d’autres qui réufliffent en grand , &
qui ne réuffiroient pas en petit. Il faut, je crois,
mettre du nombre de ces dernieres toutes celles dont
Peffet dépend principalement d’une pefanteur confi-
dérable des parties mémes qui les compofent , oude
la violence Xe la réadtion c{’un fluide , ou de quel-
que volume confidérable de matiere élaftique 2 la-
quelle ces machines doivent étre appliquées : exé-
cutez-les en petit , le poids des parties fe réduit &
rien; la réattion du fluide n'a prefque plus de lieu ;
les puiffances fur lefquelles on avoit compté difpa-
roiffent; & la machine manque fon effet. Mais s'il
ya, relativement aux dimenfions des machines, un
point, s’il eft permis de parler ainfi, un terme ol elle
ne prodaiit plus d’effet , il y en a un autre en-deld ou
en-degd duquel elle ne produit pas le plus grand ef-
fet dont fon méchanifme étoit capable. Toute ma-
chine a, felon la maniere de dire des Géometres ,
un maximum de dimenfions ; de méme que dans fa
conftruétion , chaque partic confidérée par rapport
au plus parfait méchanifme de cette partie , eft d’u-
ne dimenfion déterminée par les autres parties; Ia
matiere entiere eft d'une dimenfion déterminée, re-
lativement & fon méchanifme le plus parfait, par la
matiere dont elle eft compofée , I'ufage qu’on en
veut tirer , & une infinité d’autres caufes. Mais quel
eft , demandera-t-on , ce terme dans les dimenfions
d’une machine , au-deld ou en-degd duquel elle eft
ou trop grande ou trop petite ? Quelle eft la dimen-
fion véntable & abfolue d’une montre excellente,
d’un moulin parfait, du vaifieau conftruit le mieux
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quil eft poflible ? C'eft & la Géométrie expérimen-
tale & manouvriere de plufieurs fiecles , aidée de la
Géométrie intelle€tuelle la plus déliée, A donner une
folution approchéc de ces problémes ; & je fuis con-
vaincu quil eft impoffible d’obtenir quelque chofe
de fatisfaifant [i-deflus de ces Géométries Iéparées ,
& tres-difficile , de ces Géométries réunies.

De la langue des Ares. )’ai trouvé la langue des Ares
trés-imparfaite par deux caufes; la difette des mots
propres, 8 l'abondance des fynonymes. Ily a des ou-
tils qui ont plufieurs noms différens ; d’autres nont au
contraire que le nom générique , engin, machine ,fans
aucune addition qui les fpécifie : quelquefois la moin-
dre petite différence fuffit aux Artiftes pour abandon-
ner le nom générique & inventer des noms particu-
liers ; d’autres fois , un outil fingulier par fa forme &
fon ufage , oun’a pointde nom, ou porte le nom d’un
autre outil avec lequel il n’a rien de commun. Il fe-
roit & fouhaiter qu’on elit plus d’égard A I'analogic des
formes & des ufages. Les Géometres n'ont pas autant
de noms qu'ils ont de figures: mais dans la langue des
Arts ;un marteau , une tenaille, une auge , une Pelle =
&e. ont prefque autant de dénominations qu'il y a
d’Ares. La langue change en grande partie d’une ma-
nufafture & une autre. Cependant je fuis convainen
que les manceuvres les plus fingulieres , & les machi-
nes les plus compofées, s’expliqueroient avec un affez
petit nombre de termes familiers 8 connus, fi on pre-
noit le parti de n’employer des termes d’4re , que
quand ils offriroient des idées particulieres. Ne doit-
on pas étre convaincu de ce que j'avance , quand on
confidere que les machines compofées ne font que
des combinaifons des machines fimples ; que les ma-
chines ﬁmplcs font en petit nombre ; & que dans I'ex-
pofition d'une manceuvre quelconque, tous les mou-
vemens font rédulibles , fans aucune erreur confidé-
rable,au mouvement reiligne & au mouvement cir-
culaire ? Il feroit donc 4 fouhaiter qu’un bon Logicien
aqui les Ares feroient familiers , entreprit des élé-
mens de la grammaire des Ares. Le premuer pas qu'il
auroit A faire, ce feroit de fixer la valeur des corre-
latifs , grand,, gros , moyen , mince , épais , foible , petit
léger, pefant, &c. Pour cet effet il faudroit chercher
une mefure conftante dans la nature , ou évaluer la
grandeur, la groffeur & la force moyenne de ’hom-
me, & y rapporter toutes les expreflions indétermi-
nées de quantité, ou du moins former des tables aux-
quelles on inviteroit les Artiftes & conformer leurs
langues. Le fecond pas, ce feroit de déterminer fur
la différence & fur la reflemblance des formes & des
ufages d’un inftrument & d’un autre inftrument , d’u-
ne manceuvre & d’une autre manceuvre , quand il
faudroit leur laiffer un méme nom & leur donner des
noms différens. Je ne doute point que celui qui entre-
prendra cetouyrage, ne trouve moins de termes nou-
veaux 2 introduire,, que de fynonymes 3 bannir; &
plus de difficulté A bien définir des chofes communes,
telles que grace en Peinture , zaud en Paflementerie ,
creux en plufieurs Ares, qu'a expliquer les machines
les plus compliquées. Cleft le défaut de définitions
exadtes, & la multitude , & non la diverfité des mou-
vemens dans les manceuvres , qui rendent les chofes
des Ares difficiles A dire clairement. I1n’y a de reme-
de aufecond inconvénient, que de fe familiarifer avec
les objets : ils en valent bien la peine , foit qu'on les
confidere parlesavantages qu’on en tire,ou par’hon-
neur qu'ils font A Pefprit humain. Dans quel fyfieme
de Phyfique ou de Métaphyfique remarque-t-on plus
d’intelligence, de fagacité , de conféquence,que dans
les machines  filer Por , faire des bas , & dans les mé-
tiers de Paffementiers, de Gaziers, de Drapiers ou
d’ouvriers en foie? Quelle démonftration de Mathéma-
tique eft plus compliquée que le méchanifme de cer-
taines horloges, ou que les différentes opérations par
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lefquelles on fait paffer ou I'écorce du chanvre , oula
coque du ver,avant que d’enobtenir un fil qu'on puiffe
employera l'ouvrage ? Quelle projection plus belle,
plus délicate & plus ﬁn;fuhcrc que celle d'un deflein
fur les cordes d’un fample,& des cordes du fample fur
les fils d’une chaine ? qu'a-t-on imaginé en quelque
enre que ce {oit , qui montre plus de fubtilité que
e chiner des velours ? Je n’aurois jamais fait fi je
m’impofois la tiche de parcourir toutes les merveil-
les qui frapperont dans les manufaétures ceux quin’y
po;teront pas des yeux prevenus, ou des yeux ftu-
ides.
: Jem'arréterai avec le philofophe Anglois 4 trois in-
ventions , dont les anciens n’ont point eu connoiflan-
ce, & dont 2 la honte de Phiftoire & de la poéfie mo-
dernes, les noms des inventeurs font prefque igno-
rés: je veux parler de I'/4rz d'imprimer, dela décou-
verte de la poudre & canon, & de la propriété de I'ai-
guille aimantée, Quelle révolution ces découvertes
n'ont-elles pas occafionnée dans la république des
Lettres, dans ' A7z militaire , & dans la Marine ? Lai-
guille aimantée a conduit nos vaiffeaux jufquaux ré-
gions les plus ignorées ; les caralteres typographiques
ont établi une correfpondance de lumieres entre les
favans de tous les lieux & de tous les tems A venir ;
& la poudre A canon a fait naitre tous ces chefs-d’ceu-
vres d’archite@ure qui défendent nos frontieres &
celles de nos ennemis : ces trois Ares ont prefque
changé la face de la terre. f

Rendons enfin aux Artiftes la juftice qui leur eft
dite. Les Ares libéraux {e font affez chantés eux-mé-
mes ; ils pourroient employer maintenant ce qu'ils
ont de voix A célébrer les Arts méchaniques. Ceft aux
Arts libéraux A tirer les Arts méchaniques de Paviliffe-
ment oit le préjugé les a tenus fi long-tems ; c’eft &
la prote&tion des rois 4 les garantir d’'une indigence
oit ils languiffent encore. Les Artifans fe font crus mé-
prifables, parce qu’on les a méprifés ; apprenons-leur
A mieux penfer d’eux-mémes: c’eft le feul moyen
d’en obtenir des productions plus parfaites. Qu’il forte
du fein des Académies quelqu’homme qui defcende
dans les atteliers, qui y recueille les phénomenes
des Ares, & qui nous Kzs expofe dans un ouvrage
qui détermine les Artiftes 4 lire, les Philofophes &
penfer utilement, & les Grands 2 faire enfin un ufage
utile de leur autonité & de leurs récompenfes.

Un avis que nous oferons donner aux favans , c’eft
de pratiquer ce qu'ils nous enfeignent eux -mémes ,
qu'on’ne doit pas juger des chofes avec trop de pré-
cipitation , ni profcrire une invention comme inutile ,
parce gu'ellen’aura pas dans fon origine tous les avan-
tages qu’on pourroit en exiger. Montagne, cet hom-
me d’ailfeurs i philofophe , ne rougiroit-l pas s'il reve-
noit parmi ndus , d’avoir écrit , que les armes a feu font
defipeud’effet , fauf Détonnement des oreilles , & quoi cha-
cun ¢fl déformais apprivoifé , qu'il efpere qi'on en quittera
Zufage. N'auroit-il pas montré plus de fagefle A en-
courager les arquebufiers de fon tems & fubftituer &
la meche & au rotiet quelque machine qui répondit
a ladtivité de la poudre, & plus de fagacité  pré-
dire que cette machine s'inventeroit un jour ? Mettez
Bacon 4 la place de Montagne , & vous verrez ce pre-
mier confidérer en philofophe la nature de l'agent,
& prophétifer , s'il m'eft permis de le dire , les grena-
des, les mines, les canons, les bombes , & tout I'ap-
parcil de la Pyrothecnie militaire. Mais Montagne
n’eft pas le fcuﬁ;hilofo;)he qui ait porté fur la poffi-
bilit¢ ou I'impoffibilité des machines, un jugement
précipité. Defcartes ,.ce génie extraordinaire né pour
égarer & pour conduire , & d’autres qui valoient bien
Pauteur des Effais, n’ont-ils pas prononcé que le mi-
roir d’Archimede étoit une fable ? cependant ce mi-
roir eft expofé A la viie de tous les favans au Jardin
duRoi, &les effets qu'il y opere entre les mains de
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M. de Buffon qui I'a retrouvé, ne nous permettent:
plus de douter de ceux qu'il opéroit fur les murs de
Syracufe entre les mains d’Archimede. De fi grands
excmples fuffifent pour nous rendre circonfpetts.

Nous invitons les Artiftes & prendre de leur cHté
confeil des favans, & & ne pas laiffer périr avec eux
les découvertes qu'ils feront. Qu'ils fachent que c’eft
fe rendre coupable d’un larcin envers la foci té, que
de renfermer un fecret utile ; & qu’il n’eft pas moins
vil de préférer en ces occafions l'intérét d’un feul &
Pintérét de tous, qu’en cent autres ot ils ne balance-
roient pas eux-memes & prononcer. $'ils fe rendent
communicatifs , on les débarraflera de plufieurs pré-
jugés , & fur-tout de celui on ils {ont prefque tous,
que leur Are a acquis le dernier degré de perfeétion.
Leur peu de lumieres les expofe fouvent i rejetter
fur la nature des chofes, un defaut qui n’eft qu'en eux-
mémes. Les obftacles leur paroiflfent invincibles dés
qu’ils ignorent les moyens de les vaincre. Qu'ils faf~

ent des expériences ; que dans ces expériences cha-
cun y mette du fien ; que Artifte y foit pour la main-
d’ceuvre ; I’Académicien pour les lumieres & les con-
feils, & I’homme opulent pour le prix des matieres ,
des peines & du tems ; & bientot nos Ares & nos ma-
nufadtures auront fur celles des étrangers toute la fu-
périorité que nous defirons.

De lafupériorité d’une manufaure fur une antre, Mais
ce qui donnera la fupériorité & une manufa&ure fur
une autre, ce fera fur-tout la bonté des matieres qu’on
{ employera, jointe ala célérité du travail & 4 la per-
eétion de 'ouvrage. Quant A la bonté des matieres ,
c’eft une affaire d'infpe&tion. Pour la célérité du tra-
vail & la perfettion de P'ouvrage, elles dépendent en-
tierement de la multitude des ouvriers raffemblés.
Lorfqu’une manufalture eft nombreufe , chaque opé-
ration occupe un homme différent. Tel ouvrier ne
fait & ne fera de fa vie qu'une feule & unique chofe;
tel autre , une autre chofe : d’ott il arrive que chacu-
ne s’exécute bien & promptement , & que I'ouvrage
le mieux fait eft encore celui qu'on a & meilleur mar-
ché, D’ailleurs le goflit & la facon fe perfeétionnent
néceflairement entre un grand nombre d’ouvriers,
parce qu'il eft difficile qu'il ne s’en rencontre quel-
ques-uns capables de réfléchir, de combiner , & de
trouver enfin le feul moyen qui puiffe les mettre au-
deflus de leurs femblables ; le moyen ou d’épargner
la matiere, ou d’allonger le tems , ou de furfaire I'in-
duftrie, foit par une machine nouvelle , foit par une
manceuvre plus commode. Si les manufa&ures étran-

eres ne 'emportent pas fur nos manufa&ures de

yon , ce n’eft pas qu'on ignore ailleurs comment on
travaille-I ; on a par-tout les mémes métiers , les mé-
mes foies , & A peu ?rés les mémes pratiques : mais
ce n’eft qu'd Lyon qu'il y a 30000 ouvriersraflemblés
& s’occupant tous de I'emploi de la méme matiere.
Nous pourrions encore allonger cet article : mais ce
gue nous venons de dire , joint & ce qu'on trouvera

ans notre Difcours préliminaire, fuffira pour ceux
ui favent penfer , & nous n’en aurions jamais aflez

it pour les autres. On y rencontrera peut-étre des
endroits d’'une métaphyfique un peu forte: mais il
étoit impoffible que cela fiit autrement. Nous avions
& parler de ce quiconcerne I’Arz en %énéral 3 NOS pro-
pofitions devolent donc étre générales : mais le bon
fens dit, qu'une propofition ¢ft d’autant plus abftrai-
te, qu'elle eft plus générale , 'abftraltion confiftant
A étendre une vérité en écartant de fon énonciation
les termes qui la particularifent. Si nous avions pit
¢pargner ces épines au lefteur, nous nous ferions
épargné bien du travail & nous-mémes.

ART DES ESPRITS , o ART ANGELIQUE , moyen
fuperftitieux pour acquérir la connoiflance de tout
ce quon veut favoir avec le fecours de fon ange gar-
dien , ou de quelqu’autre bon ange. On diftingue




ART, (Ordre encycl. Entend. Memoire, Hist. de la nat. , Hist de la nat. employe, Art.)
[Original Class: Art] [Author: Diderot2] {Machine Class: Métaphysique} (Page
1:713)
http://artflx.uchicago.edu/cgi-bin/philologic/getobject.pl?c.0:3094.encyclopedie0311

ART, s. m. (Ordre encyclop. Entendement. Mémoire. Histoire de la Nature. Histoire
de la nature employée. Art.) terme abstrait & métaphysique. On a commenc¢ par faire
des observations sur la nature, le service, I'emploi, les qualités des étres & de leurs
symboles; puis on a donné le nom de science ou d'art ou de discipline en général, au
centre ou point de réunion auquel on a rapporté les observations qu'on avoit faites,
pour en former un systetme ou de regles ou d'instrumens, & de regles tendant a un
méme but; car voila ce que c'est que discipline en général. Exemple. On a réflechi sur
l'usage & I'emploi des mots, & I'on a inventé ensuite le mot Grammaire. Grammaire
est le nom d'un syst¢tme d'instrumens & de regles rélatifs -- 1:714 -- a un objet
déterminé; & cet objet est le son articulé, les signes de la parole, I'expression de la
pensée, & tout ce qui y a rapport; il en est de méme des autres Sciences ou Arts.
Voyez Abstraction. [....]

De la supériorité d'une manufacture sur une autre. Mais ce qui donnera la supériorité
a une manufacture sur une autre, ce sera sur - tout la bonté des matieres qu'on y
employera, jointe a la célérité du travail & a la perfection de l'ouvrage. Quant a la
bonté des matieres, c'est une affaire d'inspection. Pour la célérité¢ du travail & la
perfection de l'ouvrage, elles dépendent entierement de la multitude des ouvriers
rassemblés. Lorsqu'une manufacture est nombreuse, chaque opération occupe un
homme différent. Tel ouvrier ne fait & ne fera de sa vie qu'une seule & unique chose;
tel autre, une autre chose: d'ou il arrive que chacune s'exécute bien & promptement, &
que l'ouvrage le mieux fait est encore celui qu'on a a meilleur marché. D'ailleurs le
golt & la fagon se perfectionnent nécessairement entre un grand nombre d'ouvriers,
parce qu'il est difficile qu'il ne s'en rencontre quelques - uns capables de réfléchir, de
combiner, & de trouver enfin le seul moyen qui puisse les mettre au - dessus de leurs
semblables; le moyen ou d'épargner la matiere, ou d'allonger le tems, ou de surfaire
I'industrie, soit par une machine nouvelle, soit par une manoeuvre plus commode. Si
les manufactures étrangeres ne l'emportent pas sur nos manufactures de Lyon, ce n'est
pas qu'on ignore ailleurs comment on travaille - 1a, on a par - tout les mémes métiers,
les mémes soies, & a peu pres les mémes pratiques: mais ce n'est qu'a Lyon qu'il y a
30000 ouvriers rassemblés & s'occupant tous de l'emploi de la méme matiere. Nous
pourrions encore allonger cet article: mais ce que nous venons de dire, joint a ce qu'on
trouvera dans notre Discours préliminaire, suffira pour ceux qui savent penser, & nous
n'en aurions jamais assez dit pour les autres. On y rencontrera peut - étre des endroits
d'une métaphysique un peu forte: mais il étoit impossible que cela flit autrement.
Nous avions a parler de ce qui concerne 1'Art en général; nos propositions devoient
donc étre générales: mais le bon sens dit, qu'une proposition est d'autant plus abstraite,
qu'elle est plus générale, I'abstraction consistant a étendre une vérité en écartant de
son énonciation les termes qui la particularisent. Si nous avions pll épargner ces
épines au lecteur, nous nous serions €épargné bien du travail a nous - mémes.
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Art. Abstract metaphysical term. Men began by collecting observations
on the nature, function, use and qualities of beings and their symbols.
Then they gave the name of science or art to the center or focal point
to which they linked the observations they had made, in order to create
a system of instruments, or of rules which were all directed toward the
same object. That is the most general meaning of art. To give an
example: Men reflected on the usage and function of words and
subsequently invented the word "grammar.” Grammar is the name of a
system of instruments and rules that relate to a specific object; this
object is articulated sound. The same is true of the other arts and
sciences. See Abstraction.
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Origin of the arts and sciences . In pursuit of his needs, luxury,
amusement, satisfaction of curiosity, or other objectives, man applied
his industriousness to the products of nature and thus created the arts
and sciences. The focal points of our different reflections have been
called "science" or "art" according to the nature of their "formal"
objects, to use the language of logic. See Object. If the object leads to
action, we give the name of "art" to the compendium of the rules
governing its use and to their technical order. If the object is merely
contemplated under different aspects, the compendium and technical
order of the observations concerning this object are called "science.”
Thus metaphysics is a science and ethics is an art. The same is true of
theology and pyrotechnics.

Speculative and practical aspects of an art . From the preceding it is
evident that every art has its speculative and its practical aspect: the
former consists in knowing the principles of an art, without their being
applied, the latter in their habitual and unthinking application. It is
difficult if not impossible to go far in the practice of an art without
speculation, and, conversely, to have a thorough knowledge of the
speculative aspects of an art without being versed in its practice. In
every art there are many particulars concerning its material, its
instruments, and its application which can only be learned through
practice. It is the function of practice to present difficulties and
phenomena, while speculation must explain the phenomena and solve
the difficulties. Consequently, only an artist who can think logically can
talk well about his art.

Division of the arts into liberal and mechanical arts . When men
examined the products of the arts, they realized that some were
primarily created by the mind, others by the hands. This is part of the
cause for the pre-eminence that some arts have been accorded over
others, and of the distinction between liberal and mechanical arts. This
distinction, although it is quite justified, has led to bad consequences
because it has given a low name to people who are very worthy and
useful, and encouraged us in a certain natural laziness. We are all too
inclined to believe that it is beneath the dignity of the human spirit to
apply oneself diligently and continuously to specific and concrete
experiments and objects, and that our mind forfeits its dignity when it
descends to the study, let alone the practice, of the mechanical arts;
the mind here stoops to questions in which research is laborious,
reflection inglorious, and exposition difficult; such questions are
dishonorable to deal with, countless in number, and of scarcely any
value. Minui majestatem mentis humanae, si in experimentis et rebus
particularibus, etc. (Bacon, Novum Organum ).® This prejudice has
tended to fill the cities with useless spectators and with proud men
engaged in idle speculation, and the countryside with petty tyrants who
are ignorant, lazy, and disdainful. Such was not the thinking of Bacon,
one of the foremost geniuses of England, nor of Colbert, one of the
greatest ministers of France, nor, in a word, of the right-thinking and
sensible men of all times. Bacon considered the history of the
mechanical arts the most important branch of true philosophy;
therefore he certainly did not scorn its practice. Colbert considered the


http://quod.lib.umich.edu/d/did/unassigned.html
http://quod.lib.umich.edu/d/did/did2222.0000.139?id=N2;note=ptr;rgn=main;view=trgt

industry of the people and the founding of manufactures the most
reliable resource of a kingdom. In the opinion of those who today can
discern true worth, the state benefited no less from a man who filled
France with engravers, painters, sculptors, and artists of all types, who
wrested from the English the secret of the machine for producing
hosiery, from the Genoese their velvet, from the Venetians their
mirrors, than it benefited from those who vanquished the enemies of
France and took their fortresses. In the eyes of a philosopher a
sovereign may deserve more praise if he has encouraged men like Le
Brun, Le Sueur, and Audran,® if he has had the battles of Alexander
painted and engraved, and the victories of our generals represented in
tapestry, than he would for having gained those victories. Place on one
side of the scales the actual advantages of the most sublime sciences
and the most honored arts, and on the other side the advantages of
the mechanical arts, and you will find that esteem has not been
accorded to the one and to the other in just proportion to the benefits
they bring. You will discover that far more praise has been heaped on
those men who spend their time making us believe that we are happy,
than on those who actually bring us happiness. How strangely we
judge! We expect everyone to pass his time in a useful manner, and
we disdain useful men.

General purpose of the arts. Man is only the minister or interpreter of
nature: he can only understand or act insofar as he has knowledge of
the beings that surround him, either by means of experiment or
reflection. His bare hand can only achieve a small number of effects,
however robust, tireless, and supple it may be; it succeeds in great
enterprises only with the help of instruments and rules. The same is
true of the understanding. It is as if instruments and rules provided
additional muscles for the arms, and additional energy for the mind.
The general purpose of any art, or of any system of instruments and
rules concurring toward the same end, is to impress specific forms
onto the basic element provided by nature. This element can be either
matter, or spirit, or some function of the soul, or some product of
nature. However, | shall devote most of my attention to the mechanical
arts, particularly because other authors have written little about them.
In these arts man's power is limited to moving natural objects closer or
farther away. Man is capable of everything or nothing, depending on
whether it is or is not possible to bring objects closer or move them
farther away (see Bacon, Novum Organum).

A project for a general treatise on the mechanical arts. Often we do not
know the origin of a mechanical art or have only vague information on
its progress. That is the natural consequence of the scorn in which
those who engage in these arts have been held at all times and in
every learned or warlike nation. In such a situation we must have
recourse to philosophic suppositions, begin from some probable
hypothesis, from some first fortuitous event, and proceed from there
until we reach the point to which the art has advanced. | shall explain
this by an example, and | prefer to take it from the mechanical arts,
which are not so well known, rather than from the liberal arts which
have been described in a thousand different ways. If the origin and
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progress of glassmaking or papermaking were unknown, what would a
philosopher do if he intended to write the history of these arts? He
would suppose that a piece of cloth had accidentally fallen into a
container filled with water and had remained in it long enough to
dissolve, so that when the container was emptied it was found to have
in it, instead of a piece of cloth, only a kind of sediment. It would have
been difficult to determine the nature of that sediment, had it not been
for a few remaining filaments which indicated that the original matter of
the sediment had been cloth. As far as glassmaking is concerned, he
would suppose that the first solid dwellings built by men were made of
baked clay or brick. Now it is impossible to burn brick in a strong fire
without some part of it vitrifying, and it is in this form that glass first
occurred. But how far removed this dirty greenish shard is from the
pure, transparent matter used in windows, etc.! Yet this or a similar
fortuitous happening is the starting point from which the philosopher
will proceed to the present state of glassmaking.

Advantages of this method. By this procedure the progress of an art
would be presented in a clearer and more instructive manner than by
its true history, if that were known. The difficulties that had to be
overcome to improve the art would occur in an entirely natural order,
the synthetic explanation of its successive steps would render it
comprehensible even for very average minds, and this would divert
artists onto the path leading to perfection.

The order that would have to be followed in such a treatise. As for the
order that would have to be followed in such a treatise, | believe that it
would be most advantageous to link the arts to the products of nature.
An exact enumeration of these products would give rise to many arts
that are as yet unknown. A detailed examination of the different
aspects from which the same product can be studied would lead to the
discovery of still other arts. The first of these possibilities demands a
very extensive knowledge of natural history and the second, great
dialectical ability. Consequently, a treatise on the arts, as | envisage it,
cannot be the work of an ordinary man. Let no one imagine that | am
engaged in idle speculation and that the discoveries | promise are
mere figments of my imagination. | have already pointed out that the
history of nature is incomplete without the history of the arts, and here |
echo a philosopher [Bacon] whom | never tire of praising because |
never tire of reading him. | have already suggested to the naturalists
that they perfect their studies of the vegetable, mineral, and animal
kingdoms by including the experiments of the mechanical arts, a
branch of knowledge much more important for true philosophy. Now |
shall dare to add with him: Ergo rem quam ago, non opinionem, sed
opus esse; eamque non sectae alicujus, aut placiti, sed utilitatis esse
et amplitudinis immensae fundamenta .® We are not dealing here with
a philosophical system nor with the whims of one man, but with the
decrees of experience and of reason and the foundation of an
immense edifice. Whoever thinks otherwise seeks to limit the sphere of
our knowledge and to discourage men's minds. We owe to chance
very important discoveries we did not actively seek. Should we assume
that we will not find anything if we add our efforts to the whims of
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chance and introduce order and method into our research? If we now
possess secrets that men formerly did not hope to uncover, and if we
may conjecture from the experience of the past, why should the future
not hold riches for us that we can scarcely count on today? If, a few
centuries ago, anyone had said to those people who measure
possibilities by the reach of their genius and who do not imagine
anything beyond what they already know, that there exists a dust that
breaks rocks and overthrows the thickest walls from an unbelievable
distance, that a few pounds of this dust, enclosed in the depths of the
earth, shake the earth, make their way through the enormous mass
that covers them, and open up an abyss large enough to contain an
entire city, these people would certainly have compared such effects to
the action of wheels, pulleys, levers, counterweights, and other known
machines; they would have declared that such a dust is a mere figment
of the imagination and that only lightning, or the cause that produces
earthquakes by means of an inimitable mechanism, can produce such
fearful prodigies. Thus we may conclude that the great philosopher
spoke to his century and to all the centuries to come. We may ask, as
he would have done, how much erroneous speculation would have
been occasioned by the project of raising water by fire, as was carried
out for the first time in London,® especially if the inventor of the
machine would have modestly presented himself as a man little versed
in mechanics? If this were the only attitude toward inventions nothing
either great or small would be produced. Men who render hasty
judgments upon inventions that do not deviate from established
practice and sometimes are merely slight modifications of familiar
machines, requiring at most a skillful worker to carry them out, men, |
repeat, who are so narrow-minded that they judge these inventions to
be impossible, should know that they themselves are not learned
enough to formulate appropriate aspirations. The chancellor Bacon
tells them so: Qui sumpta , or what is even more inexcusable, qui
neglecta ex his quae praesto sunt conjectura, ea aut impossibilia, aut
minus verisimilia, putet; eum scire debere se non satis doctum, ne ad
optandum quidem commode et apposite esse .®

Another reason for carrying on research. We ought also to be
encouraged in our research and prompted to look attentively around
us, since so many centuries have gone by without men becoming
aware of important things which they had, so to speak, right before
their eyes, such as the arts of printing and engraving. How strange is
the condition of the human mind! During the act of discovery it
mistrusts its strength, it becomes entangled in self-created difficulties
and what it seeks seems impossible to find. Once the discovery is
made, the mind no longer conceives why it was necessary to seek so
long, and feels sorry for its inadequacy.

Remarkable differences between machines. Having now set forth my
ideas concerning a philosophic treatise on the arts in general, | am
going to continue with some useful remarks on the manner of treating
certain mechanical arts individually. Sometimes we use a very complex
machine to produce an effect that appears quite simple; at other times
a machine that is really very simple produces by itself a very complex
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action. In the first case one must begin by stating the effect to be
produced, since it is easily grasped and will not burden one's memory

with knowledge nor confuse one's mind. The description of the
machine will then follow. In the second case, on the contrary, it is more

to the point to go from the description of the machine to knowledge of

its effect. The effect of a clock is to divide time into equal parts with the

aid of a needle that moves evenly and very slowly on a marked
surface. If then | show a clock to someone who does not know this
machine, | will first explain its effects and will then deal with its
mechanism. | shall certainly not proceed in the same manner with
someone who asks me what a stocking-stitch is, or cloth, or drugget, or
velvet, or satin. Here | would begin with a detailed description of the
frames on which these materials are produced. If the construction of

the machine is clear, its effect is grasped all at once, something that

might be impossible without this preliminary explanation. Anyone who

would like to convince himself of the truth of these remarks should try

to define exactly what gauze is, without presupposing any knowledge

of the machine of the gauze-maker.

Of the geometry of the arts. Everyone will readily agree that there are few
artists who can dispense with the elements of mathematics. Yet here we have
a paradox, although its truth is not immediately obvious: in many situations
knowledge of these elements would actually hamper an artist if, in practice,
the precepts of mathematics were not corrected by an extensive knowledge of
physical circumstances; such as location, position, irregular figures, materials
and their qualities, elasticity, rigidity, friction, consistency, duration, as well as
the effects of air, water, cold, heat, dryness, and so forth. It is clear that the
elements of academic geometry constitute only the simplest and least
complex elements of workshop geometry. There exists not one lever in nature
that is the same as the one which Varignon presupposes in his propositions; ™
there exists not one lever in nature whose factors can all be calculated.
Among these factors we find a great number, some of them very essential in
practice, which cannot even be subjected to the mathematical operations by
which we determine the slightest discernible differences of quantity. Hence a
man who knows only theoretical geometry is usually not skillful, and an artist
who knows only experimental geometry is very limited as a worker. But, in my
opinion, experience shows us that it is easier for an artist to get along without
theoretical geometry than for any man to get along without some experimental
geometry. In spite of calculus the entire subject of friction has remained the
province of experimental and practical mathematics. It is remarkable how far
we can go with only this mathematics. How many bad machines are
suggested every day by men who imagine that levers, wheels, pulleys, and
cables perform in a machine as they do on paper! Because they have taken
part in practical work, they have never learned the difference between the
effects of the machine itself and of its section. We will add a second
observation since the subject suggests it: there are machines that are
successful on a small scale but not on a large scale. Of some others the
opposite is true. | believe that the latter should include all the machines whose
effect depends principally on the considerable weight of their component
parts, on the force of reaction in a fluid, or on a great volume of elastic matter
upon which these machines have to act. If one constructs them on a small
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scale, the weight of the parts is reduced to nothing, the reaction of the fluid is
almost nonexistent, the forces on which one has counted disappear and the
machine is ineffective. However, just as there is a point, if we may use the
term, a limit that stands in relation to the size of the machine, where it ceases
to be effective, there is another below or beyond which the potential of its
mechanism does not produce its maximum effect. Every machine has, in the
language of geometry, a maximum size. When we consider each part in
relation to its most perfect functioning, it has a size that is determined by the
other parts. Similarly, from the point of view of its most perfect functioning, the
whole has a size determined by the machine, by its intended use, and by an
infinity of other matters. But where, you will ask, is the limit in the dimensions
of a machine, beyond or below which it is either too large or too small? Which
is the actual and absolute size of an excellent watch, a perfect mill, or a ship
of the best possible construction? To give us an approximate solution to these
problems, we need the experimental and practical geometry of several
centuries, assisted by the most subtle theoretical geometry, | am convinced
that it is impossible to obtain any satisfactory result when these types of
geometry are kept separate, and that it is very difficult to do so even when
they are combined.

Of the language of the arts. | have found the language of the arts to be very
imperfect for two reasons: the scarcity of proper nomenclature and the
frequency of synonyms. Some tools have several different names while others
have only the generic name "engine" or "machine,” without any additional
name to distinguish them. At times an insignificant difference is enough to
make artists invent specific names to substitute for the generic name. At other
times a tool that is distinctive because of its form and use either has no name
or is given the name of another tool with which it has nothing in common. One
would wish for more attention to analogy of form and use. Geometers do not
have as many names as they have figures, but in the arts a hammer, a pair of
tongs, a bucket, a shovel, etc., have almost as many names as there are arts.
A good part of the language changes from manufacture to manufacture. Yet |
am convinced that the most unusual operations and the most complex
machines could be explained by a rather small number of familiar, well-known
terms, if it were decided to use technical terms only when they communicate a
distinctive idea. What | am saying must carry conviction for anyone who
considers that complex machines are only combinations of simple machines,
that there are few simple machines, and that in the description of any
operation all the movements can be reduced, without any significant error, to
rectilinear and circular movements. It would be desirable if a good logician,
well versed in the arts, undertook to describe the elements of a "grammar of
the arts." For a first step he would have to determine the value of the
correlatives "big," "large," "average," "thin," "thick," "slight," "small," "light,"
"heavy," etc. For this purpose one must seek a constant measure in nature or
evaluate the height, width, and average force of man, and relate to it all
indeterminate expressions of quantity, or at the least set up tables to which
artists would be asked to make their language conform. The second step
would be to decide on the differences and similarities between the form and
the use of one instrument and another, between one operation and another, in
order to determine when these should keep the same name and when they
should be given different names. | do not doubt that anyone who undertakes



this task will find it necessary to eliminate synonyms rather than to introduce
new terms. | am also sure that it is more difficult to give a good definition of
common terms, such as "elegance” in painting, "knot" in trimming, "hollow" in
several arts, than it is to explain the most complicated machines. It is the lack
of precise definitions and the great number, not the diversity, of movements in
various operations that makes it difficult to speak clearly about the arts. The
only remedy for the second problem is to familiarize oneself with the objects:
they are well worth the trouble whether we think of the advantages they bring
us or of the fact that they do honor to the human mind. In what physical or
metaphysical system do we find more intelligence, discernment, and
consistency than in the machines for drawing gold or making stockings, and in
the frames of the braid-makers, the gauzemakers, the drapers, or the silk
workers? What mathematical demonstration is more complicated than the
mechanism of certain clocks or the different operations to which we submit
the fiber of hemp or the chrysalis of the silkworm before obtaining a thread
with which we can weave? What projection is more beautiful, more subtle,
and more unusual than the projection of a design onto the threads of a simple
and from there onto the threads of a warp? What can conceivably be more
subtle than the art of shadowing velvet? | could never enumerate all the
marvels that amaze anyone who looks at factories, unless his eyes are closed
by prejudice or stupidity.

| shall follow the example of the English philosopher and mention three
inventions that were unknown to the ancients. It is to the shame of modern
history and poetry that the names of their inventors are scarcely known. | am
speaking of the art of printing, the discovery of gunpowder, and the properties
of the magnetic needle. What a revolution these discoveries have brought
about in the republic of letters, in military art, and in seafaring! The magnetic
needle has led our ships to the most remote regions, typographic characters
have created enlightened communication between learned men of all
countries and all future time, and gunpowder has occasioned all the
architectural masterpieces that defend our frontiers as well as those of our
enemies; these three arts have almost transformed the face of the earth.

Let us finally render artists the justice that is their due. The liberal arts have
sung their own praise long enough; they should now raise their voice in praise
of the mechanical arts. The liberal arts must free the mechanical arts from the
degradation in which these have so long been held by prejudice, while royal
protection must save them from the indigent state in which they still languish.
The artisans have thought they deserved disdain because they were in fact
disdained; let us teach them to think better of themselves, only then can we
obtain more perfect products from them! We would wish that from the halls of
the academies there would emerge a man who would go into the workshops,
record everything noteworthy about the arts, and set it forth in a work that
would induce the artists to read, the philosophers to think usefully, and the
nobles to begin exercising their authority and their munificence in a useful
manner.

If we may give some advice to learned men, we would suggest that they
practice what they teach, namely not to judge too hastily nor to condemn an
invention as useless because in its early stages it does not bring all the
advantages that could be expected of it. If Montaigne, who in other ways was
so much of a philosopher, returned among us, he would blush to have written



that "firearms are so little effective, except in deafening our ears—to which
everyone has become accustomed" that he hopes they will drop out of use. ®
Would he not have shown greater wisdom if he had encouraged the
harquebusiers of his time to replace the match and wheellock by some
machine activated by gunpowder? And would he not have shown more
perspicacity if he had predicted that one day such a machine would be
invented? Imagine Bacon in the place of Montaigne: you would see him study
the nature of the agent and prophesy, if | may say so—grenades, mines,
cannons, bombs, and the entire apparatus of military pyrotechnics. However,
Montaigne is not the only philosopher who decided too hastily whether a
machine is possible or impossible. Descartes, that extraordinary genius who
was born both to confuse and to lead men, and many others, who were
certainly the equals of the author of the Essais, maintained that the mirror of
Archimedes was a fiction. Yet this mirror is exhibited in the Jardin du Roi for
all learned men to see. M. Buffon, who rediscovered it, is using it so
successfully that we can no longer doubt the results which Archimedes is
supposed to have achieved with it, on the walls of Syracuse.®™ Such great
examples suffice to render us circumspect.

On the other hand we invite the artists to take counsel with learned men and
not to allow their discoveries to perish with them. The artists should know that
to lock up a useful secret is to render oneself guilty of theft from society. It is
just as despicable to prefer the interest of one individual to the common
welfare in this case as in a hundred others where the artists themselves would
not hesitate to decide for the common good. If they communicate their
discoveries they will be freed of several preconceptions and especially of the
illusion, which almost all of them hold, that their art has reached its ultimate
perfection. Because they have so little learning they are often inclined to
blame the nature of things for a defect that exists only in themselves.
Obstacles seem insuperable to them whenever they do not know the means
of overcoming them. Let them carry out experiments and let everyone make
his contribution to these experiments: the artist should contribute his work, the
academician his knowledge and advice, the rich man the cost of materials,
labor, and time; soon our arts and our manufactures will be as superior as we
could wish to those of other countries.

Of the superiority of one process of manufacture over another . But the
superiority of one process over another will depend primarily on the quality of
the materials used, together with the speed of work and the perfection of
workmanship. The guality of the materials must be assured by inspection. As
for the speed of work and the perfection of workmanship, they depend only on
the number of workers brought together. When a process of manufacture
employs many workers, each operation will be the responsibility of a different
man. A particular workman will spend his _lifetime performing one_single
operation; hence each operation is carried out quickly and well, and moreover
the best-made product is also the cheapest. It is also true that when a great
number of workers are assembled, taste and workmanship necessarily
improve because there will be some who are able to reflect, put facts
together, and discover the only way to surpass their fellow workers: they must
economize on materials, make better use of time, or excel in_inventiveness.
This they can do by introducing either a new machine or a more practical
process. If foreign industry does not surpass our manufacture in Lyon, it is not
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because our processes are unknown elsewhere; everywhere we find the
same looms, the same silks, and more or less the same practices, but only in
Lyon are there thirty thousand workers assembled, all working on the
manufacture of the same material.

We could make this article even longer, but what we have already said
suffices for those readers who know how to think, and we could never write an
article long enough for the others. Perhaps in some places people will find our
metaphysics too daring, but that was inevitable. We had to speak of art in
general and, consequently, had to deal in generalizations. Good sense tells
us, however, that the more general a proposition the more abstract it is, since
abstraction consists in extending a truth by eliminating from its statement
terms that particularize it. If only we could have spared the reader these
thorny passages, we would have spared ourselves a great deal of work.

Notes

1. [Much of this description has recently been reproduced by Charles C.
Gillispie. See Bibliography, p. xl.]

2. [Diderot is here referring to Book I, Aphorism LXXXIII: "... the dignity of the
human mind is lowered by long and frequent intercourse with experiments
and particulars, which are the objects of sense, and confined to matter;
especially since such matters generally require labor in investigation, are
mean subjects for meditation, harsh in discourse, unproductive in practice,
infinite in number, and delicate in their subtlety. Hence we have seen the
true path not only deserted, but intercepted and blocked up, experience
being rejected with disgust, and not merely neglected or improperly
applied."]

3. [Charles le Brun (1619-1690) and Eustache le Sueur (1617-1655) were
painters, Gérard Audran (1640-1703), an engraver who made engravings
of many of their paintings.]

4. [Francis Bacon, Cogitata et Visa , in The Works of Francis Bacon , ed.
James Spedding (Boston: Taggard and Tompkins, 1863), VII, 140:
"Therefore | am not dealing with opinion but with actual performance, and
this provides the foundations, not of any sect or school, but rather of great
utility and further development.”]

. [The steam engine patented by Capt. Thomas Savery in 1698.]

[Cogitata et Visa (The Works of Francis Bacon, VII, 135). Diderot

paraphrases this quotation in the preceding sentence.]

7. [Pierre Varignon (1654-1722), a famous mathematician, member of the
Academy of Sciences, and author of a treatise on mechanics, Nouvelle
mécanique ou statique (1725).]

8. [Michel de Montaigne, Essais, BK. I, chap. 48, "Des Destries."]

9. [Diderot is referring to the story that Archimedes invented a burning mirror
which destroyed the ships of the Romans when they besieged Syracuse.
Buffon reconstructed such a mirror in 1747 in the Jardin du Roi, the
botanical garden in Paris, known today as the Jardin des Plantes .]
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304 EP1

My a le mufcle dpincux du dos, le grand épineux
du dos, les épinenx du cou, les interépineux du cou,
Voyey VERTEBRE. .

Sur I'omoplate & fur la partie fupérieure de I'hu-
mérus , on remarque le fus-cpineux & le fous-épineux.
Voye; OMOPLATE.

L’artere épineufe cft une branche de la maxillaire
interne , voyqg MAXILLAIRE. (L)

EPINGLE, {. f. (drt. Méchaniq.) petitinftrument
de métal, droit & pointu par un bout, qui fert d’at-
tache amovible au linge & aux étoffes , pour fixer
les différens plis qu'on leur donne & la toilette, A
Pouvrage, & dans les cmballages.

Lépingle eft de tous les ouvrages méchaniques le
plus mince, le plus commun, le moins préticux , &
cependant un de ceux qui demandent peut-étre le
plus de combinaifons: d’oit il réfulte que I'are, ainfi
que la nature ¢rale fes prodiges dans les petits ob-
jets, & que induftric eft aufli bornée dans fes viies,

w'admirable dans fcs reffoyrces ; car une dpingle
2prouve dix-huit opérations avant d'entrer dans le
commerce,

1% On jaunit le fil de laiton : il arrive de Suede
ou de Hambourg, en bottes de 25 & 28 livres cha-
cune, plides en cercle comme un collier , d’olt on
les appelle aufli rorgues , & toutes noires de la for-
ge: on les fait bouillir dans une chaudiere d’ean avec
de la gravelle ou lie de vin blanc, environ une livre
par botte. Un ouvrier les fefle & force de bras fur un
billot de bois , avant de les faire bouillir ; apres une
heure de feu, on les trempe dans un baquet d’cau
fraiche, & on les rebat encore, obfervant de trem-
per & de battre alterrativement. Ainfi dérouillces
& aflouplics , 'ouvrier replie le fil de laiton ébau-
ché au-tour de fon bras; d’oit il paffe au tirage,
apres avoir féché au feu ou au foleil,

2°. On tirele fil a la bobille : cette opération (e fait
furun banc ou ¢tabli, qui eft une grofle table de bois
en quarré, longue & fort ¢paifle, Foyey au bas de la
Pi, 1. fig. 4. Le fil sentortille autour d’un moulinet
ou devidoir 1, ou fix branches enchéflées dans denx
planches plates & rondes, celle d’en-bas plus gran-
de que celle d'en-haut. Ce devidoir tourne fur un
pivot qui le traverfe au centre : vers lautre extré-
mité eft une filiere 3 ; c’eft une piece de fonte d’un
pi¢ & demi de long , & d’un pouce d’épaiffeur fur
deux de largeur, percée & cent douze trous égaux :
mais comme clle eft d’une matiere malléable , on
peut Elargir ou diminuer les trous, {elon la groffeur
ot 'on veut réduire le fil A tirer. On fe fert pour
cela d’un poingon 7: aprés avoir bartu la filiere A
coups de marteau 11, & bouché fes trous avec un
poliffoir fur un chantier 13, on la fixe avec des
coins entre deux crampons 44 de fer, panchée 3
au niveau de l'endroit de la bobille ou le fil doit
tourner. L'ouvrier ayant appetifi¢ la pointe du fil
avec une lime , far un petit quarré de bois 12 qu'il
appelle érbean, il le fait pafler par le trou de la fi-
licre, & le tire d’abord avec des bequettes ou te-
naiiles plates en dedans , & mordantes comme une
lime (car clles ont des dents), jufqu’a ce qu'il puifle
Paccrocher 2 la bobille par un ou deux petits an-
neaux de fer. La bobille eft un cylindre de bois 2.,
fixé autour d'un arbre de fer qui [e traverfe au cen-
tre par la bafe, elle tourne au moyen d’une mani-
velle de fer, attachée & la bobille par une patte 10
avec un manche mobile de bois ou de corne. L'ou.
vrier (fig. 4. vignete de la PL. 1) prend le manche
a deax mains, & tourne en frotant de tems en tems
le fil 2 'huile avec un pinceau ou un linge , afin de
Ie rendre plus coulant autour de la bobille. Avant de
pafler le 6‘1 dans l¢ trou de la filiere, on fe fert d’une
Jauge pour déterminer la mefure : la jauge eft un
Al g’atcbal (VUL fig. 3. aubas de ia méme Planche)
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jui fe replie en ferpentant. Elle a douze portes , fix
e chaque cOté ; ce font les points par ot le fil d’ar-
chal fe rapproche le plus: elles fervent & fixer la
groffeur ol I'ouvrier doit reduire fon fil , felon lef-
pece des dpingles qu'il veut faire,

3% Ondreffe le fil, (PL 1. fig. 2. vignetee). Sur
une grofle table & deux ou trois piés, eft un mouli-
net autour duquel on met le fil qui fort de la bobille.
A un pié de diftance eft un engin 4, c'eft-a-dire un
morceau de bois plat & quarre fixé fur la table , &
garni de fept a huit clous fans téte, placés de fuite,
mais & deux diftances, de fagon a former une équer-
re curviligne. Poyez dans la figure 17, au bas de la
méme Planche, le moulinet G, & I'engin avec les
clous H K. Le drefleur fait paffer le fil a-travers ces
clous, devant le premier, derriere le fecond, &c.
de fagon quil prend une ligne droite , dont il ne
peut s’¢carter, a moins que les clous ne plient de
cOté ou d’autre ; mais alors on les redrefle avec un
marteau. Cette opération eft d’autant plus déhcate,
que le moindre défaut rend le fil tors & inutile. Le
drefleur faific le fil avec des tenailles tranchantes,
& recule en-arricre A la diftance de 18 piés environ;
puis il revient cueillir fa dreffée, c’eft-d.dire trancher
fon fil avec les tenailles , pour commencer une fe-
conde drefi¢e de la méme longueur.

4°. On coupe la dreffée, L'ouvrier prend une boite
ou mefure de bois traverfée ou terminée par une pe-
tite plaque de fer. Cette boite a différens numeros,
felon les diverfes efpeces d’épingtes; il ajufte fa boite
 la dreflée, & la coupe avee des tenailles tranchan-
tes appellées sriguoifes , en autant de trongons ou
parties aliquotes, qu'elle contient de fois la longueur
de la mefure, prenant 10 A 12 dreflées A-la-fois ; puis
il met les trongons dans une écuelle de bois , g, fig.
3. vignette de la méme Planche,

§°. On empointe, Un homme (fig. 6. méme vign.)
tourne une grande roue de bois , telle qu'on en voit
chezles Couteliers, autour de laquelle eft une corde
de chanvre ou de boyau, aboutiffant A la noix d’un
arbre qui porte une meule dentelée. Certte meule eft
enchéflée dans un billot de bois, £; quarré & creux
par le milicu, L’empointeur ( figure 3.) fe place les
jambes repli¢es en croix contre les cuiffes , fur une
fellette en pente devant la meule ; prend une tenail-
lée, c'eft-d-dire 12 4 1§ trongons 2-la-fois ; les place
entre les deux index & les pouces, 'un au-tfcﬁ'us
de 'autre (fig. 16\ au bas de la méme Planche) ; ap-
plique les trongons rangés en ligne fur la meule ; tire
en baiffant, & les faifant tourner au moyen des deux
pouces qu'il avance & retire alternativement , afin
que la pointe aille en s’arrondiffant : c’eft ainfi quil
empointe les deux extrémités des trongons l'une
aprés 'autre,

6%, On repaffe, c’eft d-dire que la méme opération
fe répete fur une meule voifine (fig. 7 & 8. vignette
de la méme Planche) , plus douce que la premiere,
afin d’affiler les pointes qui ne font qu’ébauchées.
Ceeft en quoi les épingles de Laigle & jes autres vil-
les de Normandie, font préférables A celles de Bor-
deaux , ol 'on ne donne quune fagon 2 la pointe.
Les meules font d’un fer bien trempé , d’un demi-pié
de diametre environ : elles font couvertes de dents
tout-autour, qu'on a taillées avec un cifeau fur des
lignes droites tracées au compas. On remet les meu-
les au feu, quand elles font ufées; on polit la fur-
face alalime , & l'on y taille de nouvelles dents.
L’axe des meules eft un fufeau de fer, dont les ex~
trémités pointues entrent dans deux tapons du bois
le plus dur, qui fervent de pivors ou de foiitien & la
meule. L'empointeur appuie plus ou moins legere-
ment, {elon que fa pointe eft avancée,

7°. On coupe les trongons. Le coupeur prend une
boite de fer (fig. 13, au bas de la feconde Planche) ; il
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ajufte les trongons en pointes dans cette boite, &
Ies aflujettit avec une croffe # fur un métier de bois
m , revétu d’une chaufle de enir /7, qui s’attache au-
tour de la cuiffe avec des courroies k k. L'ouvrier
affis par terre , ¢tend une jambe & replie Iautre, en-
forte que le pié de celle~ci donne contre le jarret de
la jambe étendue. Dans cette pofture, la cuifle de
la jambe repliée lui fert de reflort pour mouvoir la
branche intéricure des grands cifeaux avec lefquels
il tranche les trongons. Ces boites qui fervent & dé-
terminer la mefure de chaque épingle , comme les
boites de bois fixent la mefure des trongons, ont en-
viron trois pouces de longueur fur deux de large,
avec une {¢paration vers le milien, & font revétues
fur les cotés de deux bords dans lefquels on trouve
la place du pouce, afin d’alligner les trongons. Les
gomtcs appuient fur la bafe du quarré que forme la
oite , & par-1d méme font expofées 4 s’émoufler,
uoiqu’elles ne preflent pas fortement contre le fer.
n coupe les trongons par douzaines , arrangés
comme on les voit au bas de la méme Planche (fig.
21.19. p.r.s.); & on les divife en deux, en trois
ou en quatre, felon le nombre des dpingles quils con-
tiennent. Les extrémités qui débordent hors du ni-
veau, s'appellent kanfes, & le coupeur les tranche
dans la fitvation déjd déerite, & que la fig. 4. de la
méme Planche achevera de rendre intelligible,
8°. On tourne les tétes. Surle haut bout d’unc table
panchée, eft un rotiet (fig. 9. au miliew de la feconde
Planche), dont la corde aboutit 2 unc noix de bois
placée a l'autre extrémité de la table , & fixée fur
des pivots enfoncés dans la table. Au bout de cette
noix eft une broche ou tuyau de fer enchiflé dans la
noix. Cette broche éft percée par le bout, & crenfée
environ d'un pouce ; elle eft percée au-deflus d’wn
fecond trou femblable & 'embouchure du flageolet.
Ceft par ces deux trous voifins qu'on faitd’abord paf-
ferle moule des tétes, pour 'attacher autour de la bro-
che. Ce moule, a, n’eft autre chofe qu'un fil de lai-
ton plus ou moins gros, & proportion de la groffeur
des tétes qu'on veut faire , mais tolijours plus gros
ue les épingles & qui ces tétes conviendront. Le fil
es tétes , plus mince que I'épingle, eft en botte au-
tour du moulinet &, planté fur un pivot enfoncé dans
un pi¢-d'eftal. Le tourneur ou faifeur de tétes prend
une porte, ¢'eft-3-dire un morceau de bois long de
fix pouces , fur trois de circonférence. Au-del-
fus eft un diametre , ou une ligne creufée dans le
bois par le moule qui fe trouve trop géné entre deux
épingles (ans téte placées & chaque extrémité, &
Panneau de fer fiché dans le centre, Ceft par cetan-
neau, qui eft proprement la porte, que paffe le fil
A téte,, & de-la dans la broche par les trous indiquds,
our étre accroché au bec. Le tourneur faifit la porte
g poing fermé, fait pafler le fil & téte entre 'index &
le doigt du milicu ; enforte qu'il coupe le moule a
angles droits : il tourne le rouet d’une main; & le
fil que le moulinet laiffe aller, s’entortille autour du
moule A mefure que Pouvrier recule. Le moule rem-
pli ou couvert é?a longueur de cingq 4 fix pi¢s envi-
ron, on détache le fil de la broche ; on le tire, & il
vous refte A la main une chaine de tétes femblable
a ces cordons d’or dont on borde quelquefois les
chapeaux,
9°. On coupe les tétes. Un homme affis par terre
(fig. 10. aumilick de la méme Planche), les jambes
croifées en-deffous, prend une douzaine de ces cor-
dons A téten (fig. 8. PL IIL); il a des cifeaux, o,
camards ou fans pointe, dont la branche fupérieure
fe termine par unc efpece de crochet qui porte fur
la branche inféricure, afin que les doigts ne foient
point foulés : car il ne fait que faifir la branche fupé-
rieure , & la prefler contre inféricure 5 au moyen
de quoi il coupe les tétes , obfervant de ne jamais
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couper plus ou moins de deux tours de fil : car la téte
eft manquée , quand elle excede ou n’atteint pas ces
limites. Cette opération eft d’autant plus difficile ,
qu'il n’y a que habitude de I'eeil ou de la main qui
puifle affujettir Pouvrier A cette regle; cependant il
ne coupe pas moins de 12 mille tétes par heure,

16%. Or amollit les tétes, 1l ne faut pour cela que
les faire rougir fur un brafier, dans une cueiller de
fer pareille  celle desFondeurs d’étain ou de plomb,
afin quelles foient plus fouples au frappage, & qu’-
elles s’accrochent mieux autour des hanfes,

11°, On frappe les tétes. Le métier qui fert A cette
opération, eft compof¢ d’une table o (fig. /2. an mi«
liew de la P1, I11.) ou billot quarré ou triangulaire
qui en fait [a bafe, de deux montans ou piliers de
bois [f, liés enfemble par une traverfe ¢e. Dans un
de ces montans , plus haut que autre environ de
demi-pi¢, pafle unc bafcule d ou levier, qui vient
répondre par unc de fes extrémités ¢ au miheu de la
traverfe des montans, & s’attache par une corde ou
chainette & une barre &, qui fort par le milieu de la
traverfe d’'un contre-poids . Ce levier répond de
I'autre bout ¢, par une corde, 3 une planche ou
marcherte £, fixée & terre ou au plancher par un
crampon & un anneau. Dans cette efpece de cafe
font deux branches ou broches de fer x x paralleles
aux montans , plantées fur la bafe du métier, & en-
chéfiées dans la traverfe d’en-haut avec des coins.
Sous le contre-poids eft une feconde traverfe de fer
qui vient s’accrockier aux deux broches y y, pour fi-
xer le contre-poids, de fagon qu'il ne puifiec s’écar-
ter a droite ou a gauche du point fur lequel il doit
tomber, Ce contre-poids a, qu’on nomme pefée, cft
un maffif de plomb fphérique ou cylindrique, pefant
10 & 11 livres; il contient un efquibot de fer, dans
lcquel eft enchiflé un owtil ou canon d’acier, au
point 7. Cet outil eft percé d’une anche, c'eft-d-dire
d’une cavité hémifphérique qui enchifle la téte de
Uépingte : au-deflous ct& une enclume furmontée
d’un ouril enchiiff¢, pareil au fupérieur, & percé
d’une auche toute femblable, A laquelle conduit une
petite ligne creufée dans Poutil pour placer lc corps
de Pépingle, qui cafleroit faute de cette précaution.
Ces deux auches ou tétoirs fervent A ferrer 3-la-fois
les deux parties de la téte; ce qui s’appelle enclorre.
On les forme avec des poingons, tels qu’on ¢n voit
un dans la figure défignée ; ce quisappelle enfaucher,
Le frappeur aflis fur une fellette (o, figurei2, & 13.
Pl I, aumilien) , a devant lui trois écuelles de bois
ou poches de cuir, dont 'une (¢, figure 2. PL 111
cft pleine de hanfes empointées ; Pautre (o, o, fig.
18. au bas de la méme Planche) eft pleine de tétes;
& la troifieme (7, 3. to. figure précédemment citéc)
fert & mettre les dpingles entétées. Tandis que d’une
main il enfile les épingles dans les tétes , ce qu'on
appelle brocher, de l'autre il enrhune ou place la téte
dans les auches, & du pié il fait jouer le contre-
poids , au moyen de la marchette qu'il frappe
coups redoublés , obfervant de tourner Pépingle dans
les ttoirs, pour bien frapper la téte de tous les ¢o-
tés. Il y a des métiers & plufienrs places, tels quon
en voitun & trois (fig. 12. & 3. Planche 11.) Ceft
la méme machine multipliée fur une feule bafe.

12°. On jaunit les épingles. On employe A cet ufa-
ge de la gravelle qu'on fait bouillir avec les épingles
dans I'cau pendant un certain tems , jufqu’a ce que
les tétes noircies au feu reprennent la couleur natu-
relle du laiton.

13°. On blanchit les épingles. Comme on a befoin
pour cette opération , de plaques d’¢tain, voici la
maniere de les mouler.

On dreffe un éuabli (figure 6. PL 11, vignee),
form¢ de deux ou trois planches bicn unies, de fept
a huit piés de long fur deux de large ; on étend pary
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deflus une couverture de laine , qu'on revét d’un
coutis bien tendu, & attaché avec des clous. Un
ouvrier tientun moule ou chaflis de bois, qui forme
un quarré long de deux piés fur denx pouces d’épaif-
feur, i trois cotés, ou plitdt denx cotés & la bafe.
Le chaflis appligué fur une extrémité de Iérabli, on
prend quelques cucillerées de I'étain fondu dans une
chaudicre 2, qu’on verfe fur ce lit, & quife trouve
arrété par le chaflis. Cette lame d’étain a deux pou-
ces de profondeur ; & comme les plaques ne doivent
avoir que deux lignes d’¢paiflfeur environ, on la
laiffe étendre fur I'établi qui eft en pente, en recu-
lant doucement avec le chaflis,, que I'étain liquide
fuit tofjours , julqu’a ce qu'il ait pris fur le coutis.
Quand il eft refroidi, on leve toute la coulée, qui
fe détache d'elle-méme , & on la partage en difjues
ou plaques tracées au compas , de feize pouces de
diametre chacune. Venons au blanchiffage.

Pouwr cent livres d'épingles qu'on blanchit d-la-fois,
on jette dans une chaudicre ?ﬁg. 14. PLILL, vers le
bas de la Planche) , fix feaux d'eau de huit pots cha-
cun, oit 'on répand trois livres de gravelle ou lie de
vin blanc. Sur une plaque d’¢tain qui pefe une livre
A-peu-prés, on met environ deux livres d'épingles ;

won prend & poignée fans les pefer, 8 qu’on étend
?ur la plaque (figure 15), afin quelles s’étament
mieux : les bords de la plaque font relevés tout-au-
tour, de peur que les dpingles ne tombent, On met
ainfi plufieurs plaques ’garnics Pune fur autre, cn-
forte que chaque lit d’épingles {e trouve tofijours en-
tre deux plaques. Un certain nombre de ces plaques
forme ce qu'on appelle ure portée (fig. 10. IOS qu'un
ouvrier met dans la chaudiere , au moyen d'une
croix de fer en fautoir (fig. 3. 3. 7. 14.) fufpendue
par des fils d’archal ou de laiton (figure2.) Ces fils
débordent hors de la chaudiere, afin de pouvoir re-
tirer les portées : chaque portée eft féparée des au-
tres par une plaque plus forte. II faut que I'eau bouil-
le avec la gravelle & les épingles pendant qua-
tre beures. La gravelle fert & détacher les parties
d’¢tain, qui sattachent enfuite & Uépingle, Telle eft
la divifibilité de Iétain, quil ne perd que quatre on-
ces fur cent livres d'épingles ; ainfi Popération de
couler les plaques ne revient qu'aprés dix-huit mois
d'intervalle. L’¢tain dont on fe fert en Angleterre,
cft du plus pur & trés-bien calciné ; auffi les épingles
y font-clles tres-blanches, Celles de Bordeaux ont
encore un avantage fur celles-ci pour I'éclat & la
durée de la blancheur, parce qu'on y méle du tarere
dans le blanchiflage.

14°. On éreint lis épingles , c’eft-d-dire quon les
lave dans un baquet d’eau fraiche (fig. +. P4 111.)
fufpendu en Pair fur un biton, ou par des anfes at-
tachées & des crochets avec des cordes qu'on ap-
pelle Za brantoire ; onles fecoue en balotant le ba-
quet de coté & dautre, pour féparer la gravelle qui
tombe au fond , & purifier I'étamage.

15% On fiche les épingles, 1l n’y a qu'd les méler
avec du fon bien gros & bien fec, dans des facs de
cuir que deux hommes agitent chacun par un bout
(3- fig- 4.) ; ou bicn on les met dans un auget o ou
boite de bois qui va enretréciffant, & finit par une
ouverture d'olt les épingies coulent dans un barril
fonc¢ (B. fig. 2.) qu'on appelle frocoire. A la place
de la bonde eft un trou de fix pouces quarré , qui
s’ouvre & fe ferme par une porte de bois doublée de
papier, afin que les dpingles & le fon ne s'arrétent
ou ne tombent pas en tournant. Cette porte mobile
eft enchiifiée entre deux litcaux , le long defquels
elle monte & defcend, comme les chaflis de certai-
nes fenétres fans volet; enforte qu'elle ferme pref-
que hermétiquement ce barril ?ufpendu fur deux
montans , & traver(¢ d'un axe;il fe tourne avecun
J{nzfche ou une manivelle & chaque bout, ou 2 un

eul.
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16°. Onvanne les épingles , c'eft-A-dire qu'on en
fépare le fon. Cette opération fe fait dans un plat
de bois d’environ deux piés & demi de circonféreri-
ce, ol l'on fecoue les épingles , comme dans un cri-
ble ou dans un van A blé¢ ; ou bien on les met dans
une grofle cruche de terre (d. figure 3), d’olr on les
fait couler ; & tandis que les épingles tombent , le
vent emporte le fon, qui fert plufieurs fois, pourvil
qu'on le refleche au four ou au foleil , car le plus ufé
{e trouve le meilleur,

17°. On pigue les papiers, Aprés qu'on les a pliés
en pluficurs doubles, qui forment autant d’érages
de 4o & 50 dpingles chacun , julqu’d la concurrence
d'un demi- millier, on prend un poingon ou pei-
gne de fer & 20 ou 25 dents, d’oliil tire le nom de
guareeron ; & d’un feui coup de marteau qu’on frappe
fur une ¢lévation qui fe trouve au dos du peigne,
dans le centre , vould la place faite 2 un quarteron
d'épingles. Les demi-milliers font divifés en deux co-
lonnes, dont chacune contient 10 ou 12 rangs d’-
pingles. Outre ces papiers, il y en a dont on empa-
quete les demi-milliers par fixains ou dixains, qui
contiennent 6 ou 10 millicrs. Ces papiers font mar-

ués en rouge, & la marque de Pouvrier qui fait les
epingles , ou pliedt du marchand qui les fait faire
& les débite en gros.

18°, On boute les épingles. C'eft les placer dans le
papier. On les prend & poignée , on les range par
douzaine a-la~fois : il le faut bien, pour bouter juf-
qu’a 36 milliers d’épingles par jour ; encore ne gagne-
t-on, quand on y cxcelle, que trois fous : aufhi cet
ouvrage refte entre les mains des enfans, qui gagnent
deux liards pour 6 milliers qu'ils en peuvent bouter
dans un jour,

On diftingue l'efpece & le prix des épingles par
les numeros , qui varient avec la longucur & la
groffeur. Tel eft I'ordre des numeros : 3. 4. 5. 6.
7- 8. 9. 10, 12, 14. 17. 18, 20. 22. 24. 26. 30. 36.
celles qui font au-deflus s"appellent houfeana, efpece
d’cpingtes jaunes dont le millier fc compte A la livre:
il y a des milliers d’une livre, de deux & de trois.
L fil de laiton arrive de Suede en bottes de trois
grofleurs : celles de la premicre grofleur fervent &
faire les houfeaux & les drapicres ; la drapiere eft
une épingle grofle & courte , que les Drapiers em-
ployent & emballer leurs ¢toffes , ou a les attacher
en double : la feconde grofieur s’employe aux dpin-
gles moyennes , c’eft-d-dire depuis le n®. 20 jufqu’an
n°. 103 & la troifieme grofleur, depuis le n®. 10
jufqu’au n®, 3, quieft le camion ou la demoifelle ;
& pour en venir A ce point de finefle, le fil n’a he-
foin de paffer que cinq & fix fois par la filiere, tant
il eft dudtile.

Il y a des dpingles de fer qui paflent par les mémes
¢épreuves que celles de laiton, excepté qu'an lieu de
les blanchir, on les teint quelquefols en noir, pour
le deuil ou pour les cheveux ; & qu'au lieu de les
empointer, on en fait & double téte pour ce dernier
ufage : mais les tétes font rotijours de laiton. La fa-
gon méme de les blanchir eft particulicre; on y em-
ploye une poudre compofée de fel ammoniac , d%é-
tain commun, & d’étain de glace ou de vif-argent,
quon fait bouillir avec les épingles dans un pot de

er.

Voici la maniere de préparer le fer pour le réduire
en fil d’épingle, ou la defcription d’une allemande-
ric qwon voit & Laigle en Normandie, 2 30 licues
de Paris, 11 y a d’abord une grande roue 2 palettes,
que P'eau fait tourner comme celle des moulins 3 blé.

‘arbre de cette roue eft d'cnyiron 24 piés de long
fur 18 pouces de diametre : il eft armé vers les deux
extrémités de coins ou cames , placés tout-au-tour,
les uns , vers le coté de la roue , acérés dacier au
nombre de 16, larges de 4 pouces , épais d’un pouce
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& demi, enfoncés dans 'arbre d’'un demi- pié, &
faillans de 4 pouces ; les autres, placés & l'oppofite
font de bois, au nombre de 8, épais de 3 pouces ,
larges de 6, enfoncés de 8, & faillans de 8 aufli : &
3 ou 4 piés de larbre , fur une ligne parallele, eft
une poutre de la méme longueur , large de 2 piés,
¢paifle d’un pi¢ & demi : elle porte fur quatre piliers
ou montans de bois qui la traverfent, deux & cha-
3uc extrémité , vis-a-vis les cames, 4 2 pi¢s & demi
¢ diftance I'unc de Pautre ; ils font enchiflés dans
la poutre, & taillés de fagon que la poutre appuie
deflus vers le milieu, & fe trouve fixée en-haut par
des coins de bois qui traverfent les montans. Entre
les deux premiers piliers, c’eft-A-dire du cdté de la
grande roue, eft un levier de bois qu'on appelle le
manche du martean , de 10 piés de long, & d’un pi¢
quarré en grofleur, {olitenu par un axc ou hefle de
fer quile traverfe par le milieu , & va s'appuyer fur
deux brigues de fonte clotiées aux montans., Ce man-
che eft armé de cercles de fer, & d’une plague ou fe-
melle de fer aufli, fur laquelle portent les coins ou
cames de fer, qui la foulent en bafcule & mefure que
la roue tourne, L’autre bout du levier eft armé d'un
marteau ou martiriet de fer acéré d’acier, pefant 40
livres, avec un bec d’environ 8 pouces de long fur
2 de large ou d’épaiffeur ; fa furface ou fa bafe cft
convexe ; il tombe de la hauteur de demi-pié fur
une enclume qui eft au-deflous, Cette enclume de
fer faillante d’environ 6 pouces, eft enchifiée dans
un fabot de fonte de 15 pouces de largeur & autant
d'épaifleur, fur 20 de Jongueur. Le fabot eft lui-mé-
me enchifi¢ A Ja profondeur de 6 pouces, dans un
billot de bois de 3 piés de diametre , armé d’un cer-
cle de fer, enfoncé dans la terre de 3 piés fur des pi-
lotis de 3 A 4 piés de long , & faillant d’un pié hors
de la terre. De Pautre c6té eft un ouvrage pareil
celui-ci, excepté que le manche n'eft point de cer-
cles ni d’une femelle de fer, que le marteau de fonte
pefe 280 livres, avecune enclume de méme matiere
& d'un poids ¢gal, I'une & l'autre & furface plate.

La roue qui fait marcher les deux marteaux, fait
aller auffi le foufflet de la forge , & voici comment.
A Pextrémité de larbre oppofée A la roue , eft un
tourillon de fer fiché dans Parbre. Ce rourillon entre
dans une nille ou manivelle de fer, femblable  cel-
Ies dont on fe fert pour monter les poids d’une hor-
loge ou d’un tourne-broche, Le manche de la nille
entre dans /e branle, c’eft-2-dire une piece de bois
longue & mince , fufpendue par une traverfe ou
cheville de fer & un morceau de bois fourchu. Cette
fourche cft clouée par la queue i un pouilieror ou pe-
tit madrier de bois, qui monte & defcend au moyen
d’un axe mobile dans fes pivots ; mais ces pivots font
fixés eux-mémes dans la muraille voifine, ou 4 la
charpente de la forge. Vers ie milieu du potiillerot
eft unc autre fourche, au bout de laquelle eft un fe-
cond branle de 18 piés de long. Ce branle placé ho-
rifontalement, eft fufpendu par une troifieme four-
che, qui eft attachée A un pouillerot femblable au
premier, & qui folitient la quatrieme fourche d’ou
pend la chaine du foufflet, & tout joiie & proportion
que la nille tourne avec la roue.

Le fer qui vient des grofles forges en lingots ou
en barres , cft d’abord rougi au feu & paffe fous le
gros marteau qui Uamoindrit, le {cie, le foude, le
courroye lorfqu'il eft pailleux , & lui donne enfin
unc meilleure qualité, De-13 il pafle fous le marti-
net. Un ouvrier eft affis fur une bancelle ou planche
accrochée par un anneau & un des piliers ou mon-
tans cités plus haut, & fufpendue par une branloire
ou chaine de fer, A une poutre qui foiitient le toit
de la forge , enforte quelle cft mobile. Un autre ou-
vrier met les barres 4 la forge, & les donne toutes
rouges & celui qui eft prés du martinet, Celui-ciles
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préfente & les tourne A chaque coup de marteau,
tantot & droite tantdr A gauche , & d’une feule chau-
de, dans Pefpace de trois minutes, 4’une barre de fer
longue de 2 piés & grofle de 2 pouces quarrés Pon
tire une verge de 6 piés de long , ou pliitdt une verge
de 4 piés & de 2 lignes de diametre, le furplus rel-
tant en barre, car%a verge n'en a pris que 2 pouces
quarrés. Ceft afin que la barre puiffe s’allonger que
la bancelle eft mobile, enforte que I'ouvrier avance
ou recule felon le befoin. La verge fort de fes mains
machée fur tous fes angles par la convexité du mar-
tinet, De la forge les verges paflent & une trifileric a
l’cau, voyey les articles FORGES GROSSES & Tri-
FILERIES. En voici une & bras (fig. 1. PL 1)) com-
pofée d’un banc, fur lequel eft une filiere en-travers,
avec une tenaille en forme de cifeaux, dont les bran-
ches font prifes par un chainon ou cercle de fer armé
d’un crochet qui va aboutir 4 une bafcule que Pou-
vrier foule & force de bras.

La perfeétion de Pépingle confifte dans la roidenr
ou plitét la dureté du laiton, dans la blancheur de
I'¢tamage, dans la tournure des tétes , & la finefle
des pointes : il feroit & fouhaiter que cette fagon fit
une des dernieres ; car la pointe s’¢moufle dans les
¢épreuves par ol pafle Uépingle au fortir de la meulez
on pourroit du moins les tenir totijours dans des po-
ches de cuir ou dans le fon.

Cet article eft de M. DELAIRE , qui décrivoit la
fabrication de I'dpingle dans les atteliers méme des
ouvriers , fur nos defleins, tandis qu’il faifoit impri-
mer 4 Paris {on analyfe de la philofophic fublime &
profonde du chancelier Bacon ; ouvrage qui joint &
la defcription précédente, prouvera qu'un bon ef=
prit peut quelquefois, avee le méme fuceds, & s'¢é-
lever aux contemplations les plus hautes de la Phi-
lofophie, & defcendre aux détails de la méchanique
Ia plus minutieufe. Au refte ceux qui connoitront un
peu les vites que le philofophe anglois avoit en com-
pofant fes ouvrages, ne feront pas étonnés de voir
fon difciple paffer {ans dédain de [a recherche des
lois générales de la nature , & I'emploi le moins im-~
portant de fes produétions.

EpiNGLEs, f. m. pl. (Jurifprud.) que les auteurs
comprennent fous le terme de jocalia ou monilia,
font un prefent de quelques bijoux, ou méme d’une
fomme d’argent, que I'acquéreur d’un immeuble
donne quelquefois & la femme ou aux filles du ven-
deur, pour les engager a confentir & la vente. Les
épingles font pour les femmes, ce que le pot-de-vin
eft pour le vendeur; mais elles ne font point cen-
fées faire partie du prix, parce que le vendeur n’en
profite pas direftement;; elles font regardées comme
des préfens faits volontairement 4 un tiers, & indé-
pendans des conventions, enforte qu'elles n’entrent
point dans la compofition du prix pour la fixation
des droits d’infinuation & centieme denier, ni des
droits feigneurianx , 3 moins que le préfent ne fiit
exceflif, & qu'il n’y elit une fraude évidente.

Mais clles font cenfées faire partie des loyaux
colits,, pourvii qu’elles foient mentionnées & liqui-
dées par le contrat, auquel cas le retrayant féodal
ou lignager eft tenu de les rendre & l'acquéreur. Foy.
Buridan, fur fa codtume de Vermandois, article 236,
& Billecoq, r. des fiefs, p. 136 & 444. (A)

Cens en épingles ; J'a1 vii une déelaration paflée &
la feigneurie de Gif, le 19 O&tobre 1713, ol le cen-
fitaire fe chargeoit pour un arpent, entr'autres cho-
fes, de portion d'un cent d’épingles dir fur 13 arpens.

A
( .l))c'lit d'épingle, Sauval, ez fes antiguités de Paris,
com, Il p. 394 , dit, quen 1445 une inﬁgnc. la::ro-
neffe dont on ignore le pays , mais qui n’¢toit ni de
Paris , ni des environs , ni peut-étre méme de
France, creva les deux yeux & un enfant de deux
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" Defeription de la facon dont on Jabtique les dpingles & Laigleen Normandic,

Ly a\/ deux fortes d*épingles; Iunie qui eft faite avee

X du cuivre nommé laiton ou laton ;8¢ Vautre avec da
fil-de-fer ; la premiere ¢ft beaucoup plus’ utile & plus -
en ufage que la dérnicre ; & ¢'eft de-cette forte d'épin-
.+ gle dont on va patler: e

Le cuivre dont on
Suede ou d’Allemagne en_gros fil, gue Pon rédait &
Laigle 3 la groffeur dont on a befoin pour chage
forte d'épingle, enle faifant paffer par différens trous |
de filiere , au moyen d’une machine que I'on: nomie
buche & dégroffir, 8 d'une autre nommée bobilie. On-
ne parlera point ici'de la-fagon dont ces. opérations -
fe fonr, parce qu'il en a été fait une defcription parti-
culiere. - . T B
. On fuppole-donc le -fil réduit i la groffeur conve-
nable, & tel qu'it fort de deflus 1a bobille en paquets
d'environ fix pouces de diametre. On comimerice par
dreffer ce fil de la fagon fuivante.

Le dreffear prend un paquet de fil de laiton (PL IL
fig. 2.) quil pofe fur lc rourniguer G, & dont if fair
paffer le bout entre les clous, & de la'facon figurée
_par le plan de l'engin, (fig. 17. n 2. PL IL). Il tient ce
bout avec des tenailles ordinaires, & le tire en cou-
rane fur un efpace d’environ cing toifes de longucur
planchéié; il "quitte ce bout & revient 4 I'engin o il
coupe le fil, aprés quoi il recommence la méme opé-
ratignz & ce fucceffivement julqu'a lafin de 1a bote
de fil. .

Cette fonction paroit bien fimple:; & fi cependant
clle eft.la plus difficile 3 pratiguer de toutes les au-
tres : tout Vare confifte 4 placer {ix clous fur une plan-
che d’environ huit pouces de long fur fix de large,
(fg. 17. m 2. PL 1) que 'on nomme engin, de telle
forte que Pefpace du vuide entre les trois premiers {oit

xactement de I'épaiffeur de chaqug forte de fil que
r ezen ligne droite , & que les autres_clous puif-
&mndm au fil une certaine ligne courbe qui
‘doit changer fuivant les différentes grofleurs & pre-
mieres courbures de ce fil, & dont la confiruction feule
donneroit bien de 'ouvrage aux théoriciens.

. L’intervalle de ces clous doit auffi écre différgnt pour
chaque groffeur de fil; & la_fig. 17. PL 1L repréfente
la grandeur au natrel & la pofition de ces fix clous,
telle qu'elle doit éure pour dreffer le fil propre 3 faire
Ies épingles, n°. 10, dont I'efpace eft.de deux pouices
quatre lignes ,-calle pour les épingles du n® 6. eft de

- quatre pouces; & ainfi i proportion des autres grof~
feurs en augmentant d’'unc ligne #a-deffus du n® 10,
& en diminuant d'autant au-deflous.

Les drefleurs mémes, ouvriers qui font journelle~
ment dans I'ufage de pofer ces clous, manquent fou-
vent de le faire dans les pro&ortions convenables, &

. pour lors le fil n’eft pas parhaitement droit, ou eft fi
courbe qu’ils font obligés de recommencer I'opéra-
tion;/mais comme ces différens ouvriers travaillent
tous (4 leur tiche, le fabriquant n'y perd rien. -

L’pn voit qu'il faut un engin différent pour chaque

forte de fil, a Pexception néanmoins que lorfque ce

il eft un peu mou, un méme engin peit fervir 4 deux
" grofleurs peu_ différentes 'une de lautre, '
L'oyvrier peut drefler dix ‘toifés' de longueur de fil |
‘par minute, gros .ot menu, gui font fix cens toifes
par heure; & comme il parcourt le double de cet e~
pace pour revenir i l'engin, lorfgu’il 2 dreffé un bout,
il fuic que ce drefleur parcourt -douzé gens toifes ou
une demi-lieue par heure. S
Lorfquil y 2 une botte du poids d’environ. vingt-
cing livres de dreflé, Pouvrier en prend le bout 'du
cbté de l'engin, fur lequel il frappe, pour que Jesbouts

fabrique ces dpingles, fe tire de | (¢
; P v 5 | reflort a fon genouil & qui eft néceffaire pour coupet

grands. & petits she fe furpa{féljt)pas fes unis les antresy
& il lie le tout avec un bout. de fil de laiton; jl at-
tiche _enfiite 4 fa cuille gauche proche’le.genou 1a
chaafle {figiztenac Ph-d) Iis'affied 3 terre; ayant
Ia jambe droite ployée de fagor que le bout du’ pié
foit fous fa cuiffe ganche, ce qui donne une efpece de

-ce fil avec la force (fig. 12. Pi Ii.) done 1} met.la
‘bout’ dubras le plus long (& qui eft plar, ainfi qu'il
fe voit.au profil joignant) fous fon jarret droity enfuite’
il coupe ce fil de la Jongueur de trois ou quatre épin-’
gles, que 'on nomme zongons . en’meteant la cueilfée
ou poignée de fil, lide amfi qu'il eft dit ci-devant, fug

lachanfle (fig. 210 12, PL 1LY, & la ferrant avec la

ctoffe de fer n entre les cramipons 7, 5, de telle forte
gu’elle excede d’environ un pouce la longueur de trois
ou quatie. épingles auxquelles le fil eft deftiné- L on
"met enfuite une bolte de fer (fg. 16, PL I & . 19,
fig. 21.mémé PL) au bout de la cucuillée dont la lon-
gutur eft ict de quatre pouces™euf lignes pour la lon-

~—gueur de trois ¢pingles du r°. 20, ou de¢ quatre du

p° 12, laquelle le drefleur tient bien ferme de la main
gauche; & de la droite il coupe la cucuiliée 3 ettviron
quatre ligues.de cette boitée, pour fuppléer i ce dont
les épingles font raccourcies en leur faifant la pointe,
& ceavec la force fuldite, en appuyant fur le_bras le plus
¢ourt. Il miet cette partie coupée dans une febille , &
aprés avoir 6té la crollette 7, f1g. 2 1. m. 2. il recule le
lien de la tuenillée, & lavance fur la chaufle en re-
commengant 'opération précédente jufqu’d fon bour,
Et pour cette dreffée de cing toiles de longueut dans
la boite ci-devant dite de- quatre pouces neuf lignes,
Pouvrier a employé vingt-deux .minutes de tems, &
ainfi des autres, proportionnémehnt a Ja raifon inverfe
de leur longueur. i . :

Pour drefler le fil des différentesrgroffeurs & coupér
les trongons, le drefleor a unfol de'la douzaine d’épin-
gles , compofée de douze inilliers ; & il tournit le
treizieme millier pardeflus le marché, pour les défe-
&uetifes.” - - ]

Un ouvrier peut en-faire de- la forte huit ou dix
douzaines par jour, & gagner par conféquent it ou
dix fols. . o ’
- Lengin, le tourniquet, & la wble qui les portey*
peuvent valoir 6 liv.
~ La chaulle coiite 4 liv,

La force, que l'on nomnic aufli ciffaux ou cifailles; .

cofite & liv. 10 .
Et chaque boite & couper les troné¢ons coiite 1o
Le drefeur remet enfuite ces trongons a I'empoin=
teur qui fair la pointe A chagque bout avec Ja meule
repréfentée par la fig. §. de la vignene, & la fig. 16
bas dela PLIL compofée d'une grande roue de cing

piés & demie de diamerre, dont les jantes font recren- .
—ftes d'an pouce enavget potir tenir la corde, laquelle

roue a {a manivelle de treize pouces de-longdeur, & - -

1 eft portée fur deux poteaux de charpente, ainfi qu'it

elt figuté par le-deflein, A feize de diftance de miliea
en miliew, eft une efpece de billot contenant: dix-huit
pouces en quarré par bas, quinze pouces par le haut,
lequel eft recreufe; ainfi qu'il fe voir. Dans la fig. 16 .

—cft-reptéfentée la meule deflinée plus en grand au-

deffous  laquelle eft de fer trempé, & a'fix pouces de
diametre fur un pouce huit lignes d’épaiffeur , avea
" unceil de’deux pouces nenf lignes dans l& milieu La
{urface de cette meule eft taillée un peit obliquement,
Dans V'eeil Fon place.une elpece de couronne de bo's

ou tainpon quarté en-dedans pour y'placer lé fufeaw . -

- dacier de huit pouces dix lignes de long & fept li-
gnes de gros cn guarré portant 4 deux pouces deux

i
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gnes de Lurdes bonts—; Ia petiteroue ot x5 di
ignes| de’ diametre™ dans le- milien- (o quatorze
de farge. v TN i
7IL eftelfpntikl que- Ia, menle foit bien eh ¢quilibre
olir ditffulehu 5 & pour Ty placer, I'on‘obferve de
¢ eil/du tampon de bois d’environ cing lignes de
metre’de plus que la groffeur du-fufedu-gdi-doiry=—]
-placé , & d'en garnir lintervalle a¥ec des cartes
on remer ot on ajoute. une (uffifante: quanticé
: bliquement;”
endroitfixe,
sappergoive
axerdy coré
rrog{\:der de
ucfols bedu- .
connolira ci-
t équilibre.
dans la fitua-
cohtre - deax

et
_ dont
julqu'd cequayagg fait rourner le tou
en appuyair Iébout du fufeau contre
© & tenant lauere bout avec la main,
que la meule'continue de tourner fur
ot elle a été mile ¢ffmonvement , faris
Fautre cbréLes ouvifers emploiént b
coup de.tens A cete ¢ I
“apres quil eft rresnée
+ On pofe enfuite PaXet
-tion repréfentée par la*
morceaux de bois, que 'y afee o recule aurane’
qu'tl eft néceflairve , aprés qu 1les atréte fixement au
moyen des coins de bois, - 5 ; L

La corde qui fait tourner ¢ette_meule , eft de peau
de mouton, & elle paffe fur Ja grande roue & fur la
petite fixée aa fufean ou -eflien, auquel la meule érant
arrétée fixement , elle doit-tourner avec le. fuleau.

Audevant de Pouverwre du billot (fig. 5. @& s.vign.
P/ IL) & de la meule, cltun petit chaflis d’uri carrean

"de verre, & qui fert i empécher que les parties de
“cuivie qui fe détachent de I'épingle en faifant la pointe,
& qui font renvoyées avec vitefle de tous cdiés par
la meule, ne fautent aux yeux de empornteur.

Au bas de la fig. 1. PL 1L eft une plaque de tdle ou
fer blanc, niommé apergoir, & qui elt attaché fixement
avec un clou d chague coin, domt P'ufage fera expliqué
ci-apres. ) }

La roye d empointer, comptis le billot & la corde,
coiite 36 liv.

Le fufean d’acier pour porter la meule, pefe deux
livres & codte 3 live | :

La meule pele quinze livres, & cofite 6 liv. A raifon
de 8 fols fa livre. . .

Lorf{gue les hachcures ou retailles de la roue font
ufées , il en cotite 8 {ols pour les refairéimais aupara-

= wvant cette ineule peut. cmpointer environ.trente dou-

zaines de milliers d'épingles. s

Pour faire [a pointeaux épingles, nous avons dit
précédemment , que le dreflear remet i 'empointeur

. les trongons de la longueur de trbis ou quatre épin-
gles fuivaae leur foree 5 cglui-ci met le tout dans une

{ebilley & s'affied {ur m‘i&coufﬁn les jambes croiléeds

il prend une pincée d’environ-vingt-cing trongons de

grofles épinales, ou quarante de petites, ce qu'il nomme

wnaillee quil tient avec le pouce de I'index de chaque
“pmain; aprés quoi- il pofe cette tenaillée contre I'aper-

colir poﬁrc\'g‘ller les pointes, & dans cette fituation il

préfente fatsnaillée contre la meule qui eft mife en

mouvement par le tourneur appliqué 3 la maniwvelle de

Ia grande roue. L’empointeur, en pofant fa temaillée

contre la meule, la toutne du pouce & du gros doigt

de la main gauche, & Vappuie du pouce .de Ja main

droite contre la meunle’ il retourne enfuite (a teraillée

pour faire la pointe 4 autré bout, il remet le tout dans,

- unc autre ebille, & prend une autre tenaillée pour re-
commencer la méme opér"atiqn.- '

1l y 2 4 cbté de la ‘précédente roue 3 empointer une
parcille roue égale-en toute chofe i la précédente, &
Pexception de la meule qui n'a"que guatre pouces de
diametre,, un pouce & demi d'épaifleur;l'eeil ot vuide
dans l¢ milieu,n'a que deux pouces.de diametre; & les—
hacbures de cette derniere meule font plis fines, "Eile
pefe huit livres, & le fufeau & le refte eft pareil 4 [a
précédente : Pouvrier. qui y eft appliqué , fe nomme
repaffeur, & a également fon tourneur. |
. Llempointeur remet ces trongons ou épinglés au re-
paffear lor{qu’il en a empointé une certaine quantité
& celui-ci fait ]a méme opération que 'empointeur en
repaflant les pointes fur {3 meule par tenaillée s laquelle

LIER o oo v
écant hachée plus prds. qie la précédente;
y-font adoucies & pertectionnges. - 3
.. empointeur &’ épingles peutempsing 6
zaines de millices-d’épinglés grofles & petitéd, dans i -
jour, . compris-le treizieme en fis pour le-dégher, & il

€5 pointe!

e

—roir-gagner-18-fols par jour 8'il. éroit fourni d’une fuffi<-
fante quantité d’épingles's mais les meilleurs fabriquans
de Laigle ne débitent par jour qu'environ fept ou huit

" douzaings de milliers d'épingles’, ce ‘qui. n’elt que la
moiti¢ de la quantité fufdite; get cnipointeur pourroit

environ fes r8 fols par jour, ce qui eft-le prix le plus
avantagenx dés autres ouvriers qui travaillent 3 la méne
. fabrication ; mais auflt. leur fanté eft bich alterée de
- Ia limaille & poufliere dil laiton qu'ils refpirent en fai--
fant leurs fonétions, le carreau de vitrc, ¢bc. mentionné
ci~devant, ne pouvant tout-au-plus-que feur garamir la
vauce des parties” les plus:groflieres de cette poudre.

Le tourneur de la roue de lempointeira 1 1, 9 d.
de la douzaine de milliers, compris le treizieme en fus,
ce qui patolt étre un meilleur prix que celui d¢ P'em-
pointeuf qui n'a‘que 15 den. 'mais ce tourneur gagne
cependant la moiti¢ moins, patce qufil elt obligé en
outre de battre le papier qui fert 2 enyelopper les épin-
gles, & de Jes laver avant de les fafre blanchir, ainfi
qu'il fera expliqué dans.fon lieu,”

Ce tourneur fait faire 3 [a_manivelle environ qua-
rante-cing tours pa
conféquent autanty
de diametre, dédu

“pouce 2 chaque bout..
gnes de diametre daps Je fond'de {on reufoncement ,-
& comme elle eft par la méme corde qui paile {ur
la grande rotie précédente; la viteffe de cette petite roue
dait étre'a celle de la grande dans la raifon inverle du
diametre de I'une au diametre de Tautre, ou comme 96
efta 1; Ceft-d-dire, quclle fera quatie-vingt-feize tours,
pendant que la grande nen fera qu'un, ou comme cette

~grande ¢n fait quatante-cing par minute, la petite roue
ou fa meule méme quiy elt fixée,feront chacune pendant
de méme tems quatre mille trois cens vingt tours. Cetes
meule ayant {ix pouces de diametre & dix huit pouces
un feptieme de circonférence, qui étant mulriplié par
quatre mille trois cens vingt tours yu'elle fit en une
finute, qui font pendant une heure foixante-cing mille
trois cens quatorze toifes deux {eptiemes, ou bien vingt-
{ept lieues'& cing cens quatorze toifes, 4 raifon de deux

.mille guatre cens par licue,

En fuppofant d’aprés Guillaume Derham ( Theologie
plyfigue , troifieme edition ,page 39) la virefle d'un boulet
de canon de cing cens dix verges de Londres en deux
fecondes & demie, ce qui revient i cing cens foixame
& quatorze piés de roi par feconde, la verge étant de
trois piés de Londres, & le rapport de ce pi¢ au pié de roi
érant comme 1§ 3 16 + 55, on‘aura pour la vitelle du
méme bouler pendant une heure trois cens quarante-
quartre mille quatre cens toifes; d’ont il fuir que celle de
la meule 4 apointeg mentignnée. ci- deflus, eft prefque
Ia cinquieme partic de cette prodigicufe vitefle du bau-
Iet de canon, )

Si la meule.ne fe trouvoit ‘pas dans un parfait équi-
libre autour de fon axe owtufeau, il eft facile de pré=
fumer quavec une.auffi grande vite(le clle agiteroit Iaic
de fagon & procurcr un grand bruit, & c'eft ce qui ar-
rive effetivement; mais lor(que cetic meule eft bien
en’ équilibre,, il n¢ réfulte aucun bruit de fon mouve-
ment ; ni par conféquent de réfiffance de la pare de I'air.

Le repafleur gagne't ol par douzaine de milliers

- d’épingles, y compris le treizieme en fus:il én fait une

| parcifle quantité que-Iempointeur, ainfi il gagne par
coiféquent un cinquiemé-de moins que lui,’

Le tourpeur de la roue 3 xépafler gagne le méme prix

. que e repafleur, ) T

En fortant des-mains du repaffeu, les trongons {ont

donnés au coupeur qui les réduit en hanfe, en les cou

pant d'une longueur d'épingle i chaque bour, lotlgue
les-trongons font de la longueur de quatre dpingles; &

ouc a cing pics quatre pouces
n tate. d'un enfoncement d'un

“ .

en necoupant qu'une longueur d'épinglé lorfyu’ils ne

a 1§ den. par douzaine de milliers, en {ortéqu'il pour=

* ~travailler four deux fabriquans, & dans ce cas gagner .

& a la grande roue par



<R S EPING
. font ‘gue de trois longikues; cette fondkion fe-faivav
fa chaufle & les cifeatix dela méme fagon qd'il a’éé

-expligué paur les trorgons, & ce conpeir fo fertide |-

boites de différéntes grandeurs, fuivant la forte des épin=-
 gles, lefquelles foor numérotées dun pareil-niméro 3
" celui dont on fe fert pour exprimer chaque efpece d'é-

pingles pour plus grande facilité. La fig. 1.0, PLIL |

onpalle ce fil detéte au-fraversdu trou de la broche:fans
'y attachet; Le-tiZine onvrier tenant cebois de’la porte
de [2 main gauche proche la broche & qui foutient le
Bl de tére conmelemibulestourne avec fon autre main

ta ‘#ianivelle- du Foigt ;. én-rétirant fa main gauche e’
_long.di moule, 3.mefore_que le fil de la téte {edevide

i

* repréfente le plap & le profil de I"ane de ces boites dont
un cbté tuméroté XIV., a feize lignes de large & treize
de long, fert aux epingles des num. X1V, & XV, &.Fau-
tre numéroté XVIL qui a-dix-huir lignes de large fur
quinze de long, fert aufli pour lesépingles desn® XVL
& XVIL -

- Lorfque des trongons de trois longueurs d’épingle on
ena coupéunc épingle,il en refte deux dont une ala.,
ointe faite; Pon fait-enfuite-la pointed l'autre, & on
17 repafle de la fagon -expliquée-ci-devarit;aprés quoi

. le geupeyr coupe une épingle des deux fufdires 3

. losgpeut exacté , fuivant Ja bolte ‘qui lui convient. Et -

comime nous avons marqué précédemment que les tron-

" gons ont ¢1é coupés :environ ghatre Ttgnes trop longs
1a meule ne raccourgiffing pas les .épingles ch
gueur en failant les” pdintes; ces dernicres épingles fe
trouvent un peu plus’ longues , &-méme incgiles
cnirelles, parce qw’en faifant la pointe, la meule en’
ule quelquefois plus des unes que des autres’; & pour
les réduire-tgures ala longueur convenable, le coupeur
~__met la pointe dans le fond de la boite a hanfe, & coupe

T Pexcédent du cbté de latéte, exattement d’apres le bord
de cette boite. '

Des troncons de quatre épingles on en coupe unc
¢pingle A chaque bout, ainfi que nous Pavons dit ci-
devant; aprés quoi on fait les pointes 4 chaque bout
des hanfés de deug longueurs d'épingles reftantes; le .
coupeur les reprend enfuite & fait la méme opération
qui vient d’¢tre expliguée pour les hanfes de deux lon-
gueurs de deux épingles. »

Pour couper les hanfes de différentes groffeurs , 'oa-
vricr gagne 9 den. de la douzaine de millicrs d’'épin~
gles , compris le treizieme en fus, 1l peut en couper or-

* dimairement trois douzaines de milliets par heure, 8.
en furcant un peu le teavail, jufqu’d quatre douzaines
de milliers; en forte gu'en moins de trois heures de
travail il peut couperles feptd huit douzaines de mil-
liers que fabriquent ordinaivement. par jour les meil-
feurs marchands de Laigle,, ce qui ne {uffit pas pour les
occuper toute la journde ; au imoyen dequoi un coupeur
peut (uffirc & deux ou trois fabriquans; & il peut gagner
environ quinze {ols par jour. Les cifeaux forment d ces
coupeurs un’ calus de chair morne 3 la mam droite,
qui eft épais d'un doigt, & leur elt méme utile pour
cette forétion.

Lot{que ces épingles ont été coupées de longuegr,
on prépare du fil, ainfi qw'il fuit, pour faire les tetes.

'y 2 un rouct a cet ufage (P4 1L fig. 18.) compof¢
d'une roue quion 'ne voit pas dans Ja g, dc deux piés
huit pouces de diametre zvee {a manivelle de fix pouces
de longucur, d'une noix 1, repréfentée plus en grand
au-deffous (. 20), laquelle a trois lignes de diamctre
dans te milicu , & dix- huic lignes de longueur,au milieu
de laquelle pafleune broche de fer af; qui lui eft fixe; |
Inguellc a huit pouces de longueut , & elt percée par lg”
bout . Cette brochic pafle au-travers de deux nerfs 4
de beeufs qui. font attachés fixemene 4 une ‘téte de +|

‘bois ¢ (fig."18.) laguelle a trois pouces trois lignes
de large fur cing de haut, avec une queue d de fix
pouces de¢ longueur que on pafle dans une moraile
de la planche ou table durouet7,7, (méme fig.) ot clie
&t arrétée fixement avee des ¢oins. On pafle urie corde
3 boyau fur la grande roue & la noix; & on la ferre

-ou lache au moyen._d’un coin §,-(fg. 18.) que Lon |
poufle plus ou moins fous le morceau-de bois 4 atta~
chié fixement & d'équerre au bas de la téte e.

On attache fixement au bout de labroche 2 f(fig, a0,
P I1.) un fil de laiton un-peu plus gros que la forte
&épingie dont on veut faire les tétes, & qui {e nomme.
moules enfuite on pafle le laiton. pour faire la téte &

. quicft teés-fin dans la porte 5 (fig. 14 ¢ 2¢.)dont leplan

Lo

autonr,fuivant le plus our s de vitelle avec laguell
il tourpe la manivelle, ce’qui forme une ligne {pi

adhérénte & contigué au ‘moule. Ce fil fe devide

{outenir le. moule, ‘on miet un
“haut porté fur un_pié ambuiant, "
On cominu;fmfk;!: toursier la manivelle julqu’a ce que
. Pouvrier ajtétendu Yes bras autine qu'il Je peut, ce qui cft
la mefure<dé chaquel mouléde, & peut avoir cing A fix

on fourchu - par en~

il coupt le fil de 1é6é, merda moulée d-part, & le moule
- étaf 1oujours “Eimghéfﬁ;cmcm i la broche, ii recom-
/Oﬂ;én.ce la premiere opération (uldite; ce.fil amii tors,

reflemble aux bérds d= chapeaux , nommés ragor; y, lef
quéls font faits de la mémz fagon avec du fil d'argent,
L’an emploie le meilleur fil de laiton pour les titess'
& lotfqu’il 'y a une certaine quantité de moulées de
faite ; le méme. ouvrier les coupe pour faire les tétes
de'la fagon fuivante. ; )

Cet ouvrier saflied & terre ou fur-une{ellente bafle
en croifant I¢s jambes comme un tailleur, ayant ane
peau lie autour de lui, atrachée {ur une autre fellette’

- main droite le cifeau repréfenté par la fig. 11, PL 11,
dont il met e bout du bras le plus long qui eft plat,
ainfi qu'il fe voit par le profil joignant, fous fon jarret,
comme pour couper Jes trongons & hanfed ci-devant

gauche il tient fa tranche de tétes compotée de douze
mouléés , dont il égalife Te bout contre les cifeaux en
commengant ;. enfuite il donne - environ douze coups
de cifeau de fuite, en ne coupanta chacun que deux
pas ou cercles des moulées qui font nécelfaivespotirfaire
les.tétes , ce qui elt trés-ditficile & demande wie grande
. expérience , atiendu la vite(le avec laquelie ces coups
de cifeaux font dounés, qui eft d’environ foixante &
dix par minute ; &, aufli le nombre-des moulées qui
{ont coupées & chague coup s tltes qui fe trouvent
avoir plus ou moins de “deux cercles, ne penvent éere -

. acquérir la précifion requife : enfuite il égalife comme

de rechef environ douze autres coups de cifeaux
& ainfi de fuite jufqu’au bout de la ranche de téte - co
qui eft encore plus merveilleux, c'eflt qu'il y a des on- -
vriers {i expérimentés- qu'ils”coupent fans (e reprendre
& de fuite la tranche enticre. :

L’ouvrier peut, comme on a déja dit, donner foi-
xante dix cotips de cifeaux par=minute, c’elt par heure
quatre mille dedx cens; & consine il coupe douze mous.
lées 4 ehaque coup de cifeau, cet ouvrier peut couper
cinquante mille quatre cens tétes de menues épingles-
eri une heure (les grofles-érant plis difficiles), ce qui
feroit néanmoins un travail torcé, parce quil n'elt point
déduit de tems pour les reprifes dans ce caleul; mais en
y-ayant égard, un ‘ouvrier peut communément couper
“trente milliers par heure, groffes & menues 'une dans
I'autre , il he pourrait pas méme. continuer fur ce pi¢
toute la_journée, parce que la vue fatigue beaucoup
i cette fonction, mais il peut en couper quinze dou-~
zaines de milliers, groffes & menues, parjour. 7

L'ouvriet a 3 den. pour tourner un¢ douzaine de
milliers de téies, & 9 den. pour les couper {éparément;

& comme il peut en couper quinze douzaines par jour,

ainfi qu'il eft dit ci- devant, il. gagneroit. 11 fi 3 den.
1l ne peut faire que douze douzaines par jour, d¢ tétes
‘& couper, ce qui revient 3 12 fols. o

Le rouct colite 4 liv. avec la porte, & les cifeaux
autant, : : )

Lorf{que lés moulées pour faire les tétes ont été
coupées 5 on en mer deux ou trois livres Pefant dans

el au-deflus & pius en grand 4 coté; onle faic pafler

une cuillere de fer,& quicontient dixd douze douzaines

un téurniquet monté fur un pié Gui et Tuprés; & pouf.'

- enliiite-abliquetnent contie Pune.des épingles ¢. Enfuire

qui éft devant-lui pour gecevoir les tétes, il tient de Ja h

employées 5 ce—qui—oblige d'autant plus I'cuvrier &,

-auparavant ces moulCes contre les cifeaux, & donne -

“pids fuiyant Ja grandeur de Pouvrier; enfuire de quoi

.

< dits, quoigu’il ne foit pas aflis de-méme. De la main .




- de millicrs detétes du numéro - VIII, Enfuite of
cuillere couverte de tharbon fur le feu pendantuge.de~
‘mi-heure de tems; & lorfguele tout eft refioidi; on
frappe la xéte de 'épingle ay
tée PL UL fig. 13, & fig.

dont le'plan eft,

* fig.. 18, méme Pl laquelle a fix pans_ ot places fem- .

inachine repréfen-

lefquels-font bien ferrés contre: les.
fupérieur pour bien affermir lebil-
lot & empécher

fur les enclumes ne ['ébranlent.

““blables pour y employer un pareil nombre=d’ouvrters

3-Ja-fois: Le tout eft porté fur un billot de bois ou tron¢ °

d'atbre, de trois piés neuf pouces de diametre & feize
‘pouces de haut, élevé d’un pi¢ au-deflos du plancher.
“par trois piés. Deflus font Tix poteaux. pofés aiix an-
gles, & retournés fur deux potices de largeur A cha-
aue face, fur dix-buit lignes d*épaiffeur & dix-fept pou-
ces de hauteur. A treize pouces. & demi ‘au~déffus du.
billot font affemblées les traverfes de méme. épaiffeur
que les poteaux fur quinze lignes de hauteut, lefquels
{ont percés aux endroits convenables pour paffer des

broches de fer de (ix lignes de gros & feize pouces. de .

longuenr , dont le haurt eft arrété fixement dans les pré=-
cédens trous avec des coins, & le bas qui eft diminué
en pointe, porte fur des plaques ou efpeces de crapau-
dines de plomb fondues dans des trous faits dans le bil-
lot, de deux pouces en quarré fur fix lignes d'épaifleur.
Le milieu des mémes traverfes eft percé pour pafler I'ai-
~ guille de fer ou outibot de douze pouces & demi de
longueur, & fix lignes de gros, lequel eft percé par-
enhaut pour paffer fa cordé qui eft attachée au levier.
Le bas-de 'outibot a dix-huit lignes de long & un
pouce en quarté de gros, dont le deffous eft percé de
Aix lignes en quarr¢ fur neuf lignes de profondeur. Cert
outibor eft quarré par-enbas fur quatre pouces de hau-
teur, dans lequel pafle une traverfe ou mcife de fer,
laquelle a'neut pouces neuf lignes de long, neuf lignes
de large & trois d'épailleur : les deux bouts font pes-
cés pour palfer les broches de fer, & Ion obferve
deux & trois lignes de vuide au pourtour pour y placer
du parchemin coupé par bande , & hiiil¢ pour que 1a
traverfe monte & deftends facilement le long des bro-
. ches de fer. Deflus cettz trdverfe on met un poids de
plomb pereé dans fon milien pour pafler la rige de
JTouubst lequel-a quatre pouces de diametre par le
haut & trois pouces de hauteur. On met auffi.un peu
de parchemin entre ce poids & la traverfe, pour les.
rendre plus adhérens 'un 3 Pautre. Dans |a partie re-
creufée au-bas de 'outibot on met un poingon d'acier
" leque! a dix lignes de fong {ur fix lignes de grds par le
milicu, & cing lignes en quarré par les bouts, fur lef-
quels font recreufes des ous de la grofleur des tétes
que I'on veut faire. Sous cet outili
de fer lequel a feize lignes de-long fur quinze lignes de
gros en quarré que l'on enfonce: dans le billots le
dettssde ce canon eft.percé d'un tiou de {ix lignes en
quiarré ur de profondeir. o
Dans kg canon on place une enclume d'acier d’un
pouce de Rauteur, quatre ligties de grofleur en quarré

par le bas & fept lignes par le haut, fur léquel fone -

gravés quatre trous de différentes grandeurs pour for-
mer les tétes d’épingles. La corde qui pafle par le trou
du haut de I'outibot,. eft attachée “fur 'un bras de le-
vier de bois, de deux .pouces de gtos; 3 tin endroit
diftant du point d’appui de fept pouces & demi, Pro-
che l'autre bout eft Ia corde qui répond A la puiflance
- onze pouces de diftance dudit point d’appui. Au bas

de cette-corde-eft-un-bout-de-planche-de-dix-pouces-de— |-

long fur fix de large, attaché par 'autre bout avec un
bout de corde 3 un piquet. A chaque place il y a deux
planches ; de chacune un pié de long & fix pouces de
large, clouées au billot, de fagon que,ces planches
puillent fe mouvoir autour de ces clous pour accottér
les bras des ouvriers. Au-devant de chaque place eft

teelt pofé un cindn

~Ea-cuilfere-defer poiir faire ctire. les tétes, cotite
154, le plomb- & les autres machines de chaque place
de la machine 3 frapper les tétgg , valént, 8 liv,'le bil-
lot: 12 Jiv. ‘ce qui fait pour ic" tour énfémble - go liv.

“ 1y fols.

Pour-faire la téte , louvrier saffied fur une Glferre
ou'billor de bois 4 trois piés, de quinze pouces. de.

-hauteur.. Dii pié droit qu'il pofe {ur la planchette, en

alongeant la jambe il leve le plomb au moyen du’ le-
vier, & frappe i petits coups ; aprés avoir auparavane
placé le bout d¢ I'épingle de la main droite; avec une
téte dans:'un des trods de enclume, fur lequel répond
Ldire&emcm un pareil trou du poingon dans lequel cette
téte eft frappée de cing-a fix coups. Sa forme fpirale lui
donne la facilité de {e ferrer autour de I'épingle aflez
canlidérablement pour n’en pouvoir étre dtée qu'avec
peine’; aprds.-quoi le frappeur laifle tomber cette épin- .
gle dans le parc. Pendant qu'il frappe une téee,il 2 Ja
main-gauche dans la calotte on planche avec laguelle

il prend une hanfe ou épingle fans téte, il en pouffe-

la pointe dans une grande quantité de tétés qui fone
dats tin coin de Ja méme planche oil il # pent man-
quer d’en enfiler une ou pluficurss il prend cette éptn-
gle de la main-droite, en faifant fortir d’un coup de
doigt les tétes qu'il auroit pu enfiler de trop; & en la
mettant dans le trou de lenclume (Je plomb étant levé)
il Pattire jolqu’s ce que cette téte ait coulé jufgu’au
bout de I'épingle; & pour lors il recommence & %mp—
per cing ou {ix coups de¢ poingon fui Fenclume, ainfi
qu'il eft dit ci-devant, & il recommence la méme opé-
ration, ce qui {e fait fans remuer les coudes qui font
accottés, ainfl que nous avons dit précédemment.y
Lotfque les trous de 'enclume & du poingortne ré-
pondent pas précifément 'un fur lantre, la téte ne peut
étre bien faite, & il eft affez difficile de tencontrer cette
précifion’; on le fait cependant avec un peu d’attention
en éloignant ou rapprochant les broches, qui étane
pointucs & portées {ur les crapaudines de plomb, y
formient différens petits trous oil on peut les placer
en- levant un peu le poids, aprés quoi le chaflis ne
peut fe déranger. . —
Pour frapper la“thte d'unc grofle fpingle, il faue
des coups plus fores que pour une pedge’; & 4 cet effer
'on rapproche la corde qui eft fur le levier un peu
plus pres du centre ‘de mouvement au point d'ap-
pui,cé qui. donne-la facilité d’élcier le poids un pen
plus haut , ‘en rend L'impulfion fur Lenclume plus forte,
mais d’un autre ¢6té Pouvrier a un plus grand effort &
{urmonter avec le pid. . A .
Un homme peut frapper vingt tétes d'épingles grof~
fes ou petites par minute ; & comme il frappe cing &
fix coups fur chaque téte : le tout produit cent ou
cent vingt coups; ‘& .un frappeur fait communémene
un millicr de tétes par heure & dix i douze milliers
pat jour , non compris le treizieme ¢n-fus pout les
défe@uenfes. ) o . '
Les frappeurs gagnent deux prix* différens , favoir,
9 fols de la douzaine de milliers, compris le'treizieme
en-fuss, pour frapper les tétes de groffes épingles, depuis
le numéro XXIL jufqu’an numéro X1IV. & $§ fols pour
les épingles au-deflous , ce qui produit7 4 8 fols par -
jour , fur quoi' les eméreurs font obligés de fe four-

" nir de poingon & d'enclume , qui cofitent enfemble

10 {ols; de les faire regraver lorfgue 'on change de

une calotte devchapeay nommé planche;~de fix pouces:
de long fur quatre_d large & -deux pouces de hau-
teur, d'abord arrétée’ fixement au billot & qui fere &
mettre les hanfes & épingles. Du cbté intérieur eft
un cercle ou enclos nommé parc, lequel et fait d’'un
demi-cercle , ayant pour corde ou diamettre tdute
Pétendue’ de la-face de chague pan éntre les poteaux.
« Ce ‘parc fert i reeevoir lgs épimgles, & mefure que les.

tétes en font frappées. Au milicu du billot eftun chan- |

grofleur d'épingleé , ce qui revient & environ 2 fols par
mois, comme auffi de frotter, faire fécher & de van-
ner les épingles, ainfi qu'il fera expligué ci-aprés.
Lotfque les entéreurs reportent leurs épingles aw
fabriquant, on leg'pefe pour tenir compte aux ouvriers™
de chague place, de ce qui leur eft-dit par douzaine}

_aptés quoi on ‘met une trentaine de fivres pefant d'é-

pingles qui font ‘dix douzaines du numérd X. & en-
viron quatre douzaines du numéro XX, dans un ba-
‘ : : o guet,,

-

! { s. Sur ledit bidlot

. font ‘deux poteairx diamétralenment oppofés, de deusx
. ‘potices de.grofl
T folives. di planche
que lés coups continuels des poingons .
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baquet:d - deux i
tre ayx:peignes d'en-b:

gle. Eifuite on jette eaii; &

trois fois jufau’d ce qiie I'on-¢o! teet
de Iean.qué les épingles diron alféess
cette derniere opération dure ‘én) art-d Hedte,

& clleclt faite ainfl que 14 p
de 1a roug de 'empointeuryainf

Jieu. SR e P
Ce baquet colite s liv. avec fH:ferrure,

tourneur

Enfyite on-jette 'eau “pour-bictii égoutier les-épin-- |

gles qui font pour lors jaunes,

& on les fait blanchir
~de la fagon fhivante, P e

ate parlc.
\\g’il',a‘été‘di‘c dans fon

On.met un demi-poute d'épaifeir d?é@ihgle"s‘"ﬁi‘f les

plaques rondes. d'érain l¢ plus fin d’Angletédé de feize
pouces de - diametre s l'on pofe les plaqués 'ane-fur
Pautre au nombré de Vingt-fur une crojféeou gril de
fer ot font attachées quatre cordes,en. obfervant de
mettre la méme. forte d’épingles enfemble; deux hom-

-nes portent ces plagues- dans-une chandiere de wiivie

1é feu, laquelle a

ux pifs & demi de

rouge. qui a été mife auparavantj
dix-huit pouces.de diametre & «

bautelr; Pon continue de metire plufieurs de ces croi- |

fées de fer , chargées chacune de vingt plats jufqu'i la

hauteur du bord de la chaudicre,, en 6bfervant de met-

tre dehors les bouts des cordes attichées aux croifées
ui portent ces plats; lon emplit enfirite cette chau-
gicrc de Peau Ia plus claire que 'on peut avoir aver
quatre livres de tartre-de-vin le plus blanc & le meil-

* leur; on laiffedde tout bouillir enferible pendant quatre
heures de tems 3 gros bouillons; enfuire quatre hom-
mes enleveiit la chaudiere de deflis le feu avee deux

galons ou leviers de bois qu'ils paflent dans des cro-
chets mis aux boucles de fer qui font de chaque cbré .

au haut de la chau’dicre,.& on ‘retire les croifées avec,
leurs cordes que I'on met {éparément dans un baguet

deau fraiche & nette. En retirant les plaques d’étain, .

& ne mettant enfemble que les mémes fortes d’épin-

les, on les lave bien; aprés quoi on verfe Peau des |

aquets, & on met les épingles de chacun fur une fer-
piliere de-groffe toile : cette fondtion a &é faite par
Ie j:iupiﬂ'cur qui eft aufli le toutneur de la rouc 3
-empointer, L wiii .

Enfuite les -entéteurs d'épingles font tenus, fur le

prix ci-devant dit, de frotter & faire fécher les épin- | fi

X KOS, v o e v v s v emocr v end 9°7
gles; ce qui fe fait en mettapt environ quatorze livres Pour drefler 8 couper les trongons, . . ...~ 1
d'une méme forte avec du fon dans uti'fac de cuit'’com- } Empointer . . « vt v e v a s 13
pofé de deux peaux demoyton.caufues enfemble, dquoi | Tourneur de la roue 3 empointer. . . .~ . 19
font employésdeux hommes pendant un quart-d’hidure, | Repaffer la pointe. . . . . . .o i . 1
qui tiennnent chacun le bout du fac & fe renvoient les | -Tourneur de la roue & repaller. .+ . . . . . r
- epingles mutuellement environ cjng cens coups dchaque | Couper fes hanfes, .« < v v v i n o an s 9
bout du fac 4 froteer, ce qui fait mille coups en tout. | Tourner Ic fil de la tée des épingles. . . . . 3
Ce fac a trois piés de Jong, dix*huit pouces de large | Couper & fil ou les mouldes. . . . . L. 9
par un bout, & dix par Faurre. - . R Le marchand fait cuire les tétes, dont la dé~

Enfuite on met fix ou fept livres pefant d'épingles |~ penfe-four .Ie feu cft elimée. ., . .% . 3
dans'un plat de bois de dix-huit pouces de djamerre | Dour frapper la tére des épingles. . . . . ... 8

& trois pouces & demi de profondeur, nommé plze
4 yanner, dans lequel on vanne, les: épingles pour-en

faire fortic l¢ (oni , Torlqu'elles fontiféches; un-demi- |

quart-d’heure fuffic pour faire cette: fonion, & ce

“- ci-dévant dits, .. -

/

fontpareillement les entéreurs qui le fone fur les prix

Lies plaques d’étain pefent chacuné une livre & demie, -

& cofitent vingt-uiit {0l la livre en lingots, que les
marchands de Laigle fondent eux-mémes : if en fz

diere coiite 8o liv.
La gravelle oy tartre-de-vin fe tire de la Rochelle,

‘de la Saintonge, de Chjieaii-du-Loir, ¢he. & cofite, -

rendu & Laigle, 25 liv. le cent pefantde cent quatre
livies. ' L ; o
Loxfque les épingles dnt éeé vannées, en en mst cha-

ut
une foixantaine pour emplir la_ chaudiere; cette” chair-.

—

uarteron cofivientt anx épingles
des 1 £ IH. & IX. Il €ofite 1 liv, § fols; le mar<
eaii ¢n colite 12, °Ce font les boutéufes qui e fournifs-

es nUméro:

< “fent-de cés outils : elles peuvent percer douze douzai~

nes de milljers. dgjghipaqout,kgmsgnjﬁenus. /o
Une bonie bouteafe’ péut placer ou boutet dans, les
papiers quatre douzdinés de milliers d'épingles par'jour,

8 tne bouteafc; ordinaire deux dotzaings de milliers,

grofles & Petites : elles ont 1.fol par douzdine de mil-

liers pour. cétte opération, | -

Elles font auffi chargées d’éplucher les épingles ponr

rebitter Jes défedtueufes ; & pour perceér le papiet, bou-
ter les épingles & les éplucher ,elles ont 2 fols 6 den.
par douzaine de milliers, grofles & petites, Les plus
fortes ouvrieres gagnent 4 {ols par jour i ces trois fon-
&ions, n'en faifant que deux'douzaines de milliers; &

les enfans de fix 3 buieans, qui peuventy étre employes,

atrefidu 1a facilité de Popération , peuvent gagner 1 fol
par jour pour bouter feulement.”

«- Ces bouteufes font aufli, dans leur marché, lem-
preinte ou la marque des marchands fur les papiers:elles
en_font un millier par heure, en frappant du plac de la .

main la fenille de papier f{ur la planche qui eft fixée fur -

une table, & fur laquelle clles mettent la couleur d’ocre

en déirempe avec une grofle brofle. :
Les dimenfions des outils & machines précédeéntes, ®

relativement aux defleins , font conformes aux outils &

machines, {ur lefquels ces obfervations ont été faites, ;

& il eft facile de connoitre ce que Uon peut y thanger.

: ! 5¢]
. On peut préfentement favoir le prix auquel les ¢pin-
gles reviennent aux fabriquans, & par la connoiffance

- du ptix de ceux gui les vendent , avoir en quoi confifte

leur bénéfice. Pour mettre en étar de faire ces caleuls :
voiciun détail qui concerné la forte d'épingle numéro-
tée V1. dont la longueur eft de neuf lignes.

Le douzain ou les douze milliers dudit numéro VI,

-pefe une livre neuf onces fix gros fans papier, & on a.- -

vu par le mémoire de la facon dont on prépare le fil
pour le réduire anx différentes grofleurs convenables A
Ia fabriquation des ¢pingles; que celui quia pallé par
neuf ttous, revient 4 trente-un fol trois den. la livre ,
ce qui produit, pour une livrc neuf onces liv. ¢ 4

Pour décrafler & jaunir les épingles, une deri-
livre de tartre pour dix douzaines, & le féu - -
eftimé,; non compris -le tems des ouvriets
.qui et 'employé dans Jes prix précédens. .. ° I

Pour faire blanchir les épingles, le tartre &

Cle fetifont eftimés .. .o oL ol 1

“Pour plicer & bourer Ies épingles dans le pa-

S S L

Pourle papier fur lequel les épingles font pi- -

© quées; la main de papier pefe unclivre, & .
colite 6 fols. Il'entre cing onces trois gros
de papier pour la douzaine de milliers def-
- dites épingles, qui valent audit prix . . , .- &
Les outils & faux fiais eftimés . opo . 0000 4 - -
Total du- prix de la douzaine de milliers————is.
- dépingles dit numéio VL o5 v o v uu W’y «B;‘ 73

%

-



Numéro des] Leur lon- § Poids fans
épingles. | . gueur, papier.
. fignes.  flivees. pnces. gtos.
v. % f T4 7
vVi. }|" 9 1x ¢ 6"
VIL T 10 25 4}
VIIL 1 2 1@ 2 |
X. ri 3 .
XIL. 123 3 -6 4
XIV. 13 3 12 4
XVIL 14 4 6 5|
XX. 15 5 -1 a2
XXIL- | 16 5 1 613
Yes poids & prix des épingles de chaque buméro fons™ | “Fig. 3. Coupeurde-drelfées-il-divi
un peu différens, fuivant Jes fabriquans qui leg font. * trongons aufli longsque'la boit
Mais cette table pent rodjours en faire connoitre la "] - dans la {ebile g quieftd cotéde lui. :
proportion : on y voit que ces marchands gagnent plus ° 4. Coupeur de troncons 5 celui-ci divife les ¢r
fur les grofles épingles que fur les meénues; le bénéfice en longeurs de trois ou quatre épingles's il afur Ix
pouvant ¢tre pour un marchand qui en débiteroit fix _ ciffe de Ia jambe érendue, 12 chaolle repréfentée
douzaines de milliers par jour, de 19 liv. 15 £ & feu- “fig. 21, & deux febilles 3 {,’cs bty e pou Tes:
lement de 3 liv. @ fols pour les plus petites, ce qui ‘trongens que I coupenr de dreifées lui” a°vemis
faic 11 liv. 12 fols du prix moyen par jour. _ & Tautes pour les épingles qi'll en fepire. Ces
Les outils & machines précédentes & qui fuffifent deux ouviiers & Ervent de la cifaille ‘repréfentée:
pour la fabrituation des ¢épingles, reviennent d 380 liv. | fig. i3, au bas-de ‘I Planche. RIS
Ce mémoire pous a ét¢ communiqué par M. Perro- §. Empointeur affis; les jambes croifées devant le bl

for, fur une fellerte inclinée: il préfente Tes parties -

aier, a qui nous avens beaucoup d'autres obligations. _ 7
o de trongons que Vouvrier, fiz. 4. 4 coupés, & qui

PLANCHE I @ . fm\lil comdm'!s“:_a;dfn;f fa febille ‘2, 3 Taction de la
Fig. (x) O_uvricr_qiu &iﬂ'e les torques de fil de laitom.” o Z;;s Lpgarﬂ};‘ i EO: 3:::1 ;e’iffxiq?uli" I!:' g:%g'g:_,
2, Quvrier qui les lave. . - . e [ - IR I 8
3. Ouvrier qui'replic le ﬁl\ déroulé autour de fon bras. :;?cq;lagg:agé“m“‘f:t%";‘e}: de l,a,hmm}llc que h,_ .
4. Ouvrier qui tire le fiF 3 1a bobille. — 6. Tourneur de roue de Fempointéar. ™ i
‘ 7 eurtilprend dans la febille ¢ Tes épingles auxs ~

Bas'de Ig P Lanche. } 3 _ quelles licmpof eura ﬁil;la yointe il perfetionne
, . . ille. cette pointe fir une meule plys douce, les met en-
ch%ﬁ:ﬁﬁﬁéﬁ: :tl}!”ttni;gmg? & l?bObl ¢ fuite"dans fa febille 4, d'on elles palfent entre log"
g' Javge .1 nmins des ouvtiers qiti y mettent les tétes., S
. Jange. _ . 8. Tourneur dé yote du repafleur. B

"PLANCHE ‘IL - 9. Teurneur de tétes. Son rouet. ca, le moule autous -

‘ . , duguel le fl de tére s"enroule 3 mefure qu'il fe dé«
La fig. 1. A repréfente I'élévation antérieure du billot

.veloppe de deffus le tourniquet 5. :
1o. Profil & plan d'une bofte de fer fervant 3 'ouvrier,

dans lequel la meule eft placée. L
s la meulé. - : . Jig: 4. & couper _les trongons en longueurs d'une
bd, le fufeau. . - o - ot dé plufienrs épingles. I'y 4 des boites de diffé-

e, la noix; B réntes longuevrs pour les différentes fortes d'éping - -
gles, Poyey avfli la fig. 21 :19. eft Ta boite en perf®

ab, de, barreaux quarrés de bois, que Ton fixe
" avec des coins dans les faces latérales da billot, |. -
& dans les extrémités defguels les pointes du fu- 11,

feau {e placent : on voit en f une plaque de. tole, | 2. L
contre_laquelle I'empointeur frappe les hampes 12, Cifailles fervant aii‘coupeur de dreffées & au cou=

qu'il veut empointer avant de les préfenter-a I'ac- peur dé trongons: fig. ;.6-4. Extrémité de la plus -~
-tion de la meule, ainfi que fa _fig. 16 I¢ fait voir. |- longue branche terminée -en palette f¢ place fous
On voit-4 cdté enB la coupe par la ligne A foi le jarrer de'la jambe droite qui c&‘ﬁlié § o :
Ton yoit comment l¢ billot eft recrenfé quarré- 13. Repréfente dansla grandepr véritable la pofition des
meit pour placer la meule mzno qui tourng dans “fix clons 1, 2,3, g, § , 6. qui ¢compofent Tengin
-Vordre de ces letires, & en entonnoir ghkl poup. § propre 3 drefler e fil defling A faire les épingles du
laiffer ‘paffer la corde fans fin gui communique le numéro X, Le fil entre entze les clous par Ie coté 5, -
mouvement de 1a-roue 3 la meanle. On;voit ce & fort par lecOtéa, - : ’
billot en pexfpetive dans la vignetre. . 14 Repréfente la porte b'e, dans laquelle paffe le fil de
Co " téte fe. L'ouvrier, fig. . tient cette porte 4 pleine

¢ p,profil du chaffis,. “ 3
La fig. 1. repréfente le drefleur. tenant avec des te- main, & sen {ertpour conduire le fil de téte lelohg

pective, . L
Cifeaux ou cifailles fervant auw coupeur de téeesy’
e 8 PLIL ; G

nailles ¢, un fil ¢p qui fort de deffus le tourni- |, du moule ca, en allant de ¢ vers 2. ¢b, partie du
quet G, paffe entre les clous de Tengind odtil ¢ moule déja entouré du fit de téte. d, épingle qui
redreffe. Le drefleur tire ce fil auffi long que lalon- empéche [e moule de sécarter de |a porte : on voit

cor du Hewpeut le lui permeutre, Ie coupe prés i ¢té le plan en grand de la poigri€e. :
(gn fert Pouvricr,;

¢ l'engisi: on it A fes piés plulieurs drellécs #7, r{. Profi] & plan do” Ia boite dont

N



broche de fer fec de la fig.

fuivante. : e i
20. Elévation'de [a téte duTouee, viie du coté.de’la
. roue. ed, téte -ou. poupée ; laqueue 4 eft traver-
fée par fa clé 6. 4 le raffean. ¢ le coin. f¢, bro-
¢he qui pafle.dans les deux nerfs de beeuf 3, 1:
cette broche porte Ia noix 2 detrois lignes de dia-
_metre : cettebroche porte le moule ca, fur lequel

senveloppe le fil de téte conduit par la porte & c.
Perfpective de la chaufle, que le coupeur de rron-
ons attache fui {2 ¢uiflé & for laquelle il fixe les
trongons qu'il veut couper au moyen de la croffe n
qui pafle dans les brides sv. 1l préfente la bolte 19,
dont Ia profondeur regle celle des épingles, & il
tranche avec les. cifailles, fig. 12. m p, laqueue de
la chauffe qui eft tournée du coté du genou, &
fert A empécher qu'elle ne fe renverfe lorfque 'ou-
vrier poufle la boite 19 coritre les trongons. k&,
courroies de cuir fervant 3 attacher Ia chaufle fur

Ja cuiffe gauche. L . .
21. 1° 2. Elévation & profil de la chaufle. /2, couffins
«qui garniffent la partie de 12 chaufle qui sapplique

fur la cuifle. (D) o

Tous cesdelleins font exactement conformes aux ma-
chines dont on fait ufage'd Laigle en Normandie, Les
‘dimenfions qu’on a obmifes, fe retrouveront facilement
par le fecours des échelles qui font au-bas de chaque

Planche, . -
PLANCHE IIL

La Fig. 1. repréfente le jauniffeur d'épingles, qui agité
les épingles dans un baquet fufperdu 3 une piece
de bois fixe. Ce baquet 2 vingt-un pouces de dia-

* metre par le haut, & quatorze pouces de haiteur:
on y met une trentaine de livres pefant d’épin-
gles & un feau d’ean dans laquelle on a fajt bouil-
lir pendant une demi-heure i gros bouillons, une -
demi-livre de tartre. L'ouvrier balance ce baguet
3 -deux mains, dont une eft placée aux bords de

21.

.deflus,-& Lautre_aux peignes. d’en-bas, jufqud ce. |

que les épingles {oient décraffées, & que leurs tétes
foient reblanchies : ce baguet fert aufli 3*éteindre
les épingles. : S
)@uvricr qui feche les épingles dans le barril foncé B,
+'qu’on appelle fronoir, dans lequel on les a intro-
t!duites avec du fon." - .
3. Quvrier qui vanne lesépingles, . -
4. & §. Deux ouvricrs qui fechent les épingles aprés
qu'elles {ont {orties du blanchiment r ce'qui fe fait
en mettant environ quatorze livres pefant d’une
{eule forte avec du fon dans un fac de cuir compofé |
—de deux peaux de mouton coufues enfemble. Ces
denx ouvriers fe rerivoient alternativement - les
épingles contenucs dans le fac 3 froteer, o érant

2.

it iy rypl I Les téeey
tablier “depeau attaché 3 2
; gcede fellette qu'il a-devane '
metenftite dans-arie (ebille que Fon voit

drte Ja table oti Pon cotipe au-compas les
plagiies d'érain dont on fe fere,pour blanchir les
. . épingles, & qui doivent entrer dans la chaudiere,

fg1g. ;
G | roi Repté?en.tc, ce quon appelle utie portée compofée

.. d’une vingtaine de plaques d’étain de feize pouces
de diametre , fur chacune defguelles on met environ
déux livres pefant d’épingles aprés qu’elles fone for-
ties des. mains du jaunifleur. Ces plaques ont un
rebord d’environ fix lignes de haut pour empécher
les épingles de tomber: le tout eft porté par une
croix defer 1,2, 3, 14, qu’on voit au bas de la
Planche..On empile dans la chaudiere autant de
portées quelle en peut contenir. R

1. Repréfente deux Bitons de bois, au milieu defguels
eft une boucle paflée dans un anncau. Ces bitons
{ervent A enlever la chaudiere deftinée au blanchi-
ment, que Pon voit 2 ¢6té, en paflant les crochers
dont elle eft armée dans les anneaux de ces birons
on voit mieux un de ces crochets dans la fig. 14,

13. ¢ 13. Deux Frappeurs qui mettent les tétes aug
épingles, Ces figures {font mal-3-propos cirées com-
me appattenant A la planche I, La fig. 12,0°. 2. au
bas dela planche , & les fig, 17, 18,.& 19 font tou=
tes relatives au méme objet. La fig. 18. eft le plan
du métier d-fix places, ABCDEF pour fix frap=
peitrs. Ceft un billot de bois ou tronc d’arbre , de
trois piés neuf pouces de diametre & feize pou-
ces de haut, fur lequel {ont élevés fix poteaux 55,
st, §¢, fig. 12,7 %, aflemblés pat les traverfes ¢z,
dans lefquelles paffent les broches % x & I'outi~
bot &¢, Les broches termiinées en pointes repofent
par leur partic inférieure fur des plaques de plomb
§» 7, Place B, fig. 18, encaftrées dans des creux 1,3,
place A, pratiqués dans le billot. Loutibot eft guidé
parla moife de fer y, en forte que Ie poingon Z
dont fon extrémité inférieure eft armée, tombe -
jufte fugl'snclume 6, places B & C, dont la queue
entre dans le trou 2, place A. L'entéteur, affis 3 fa
place, les coudes appuyés fur les barres de bois G H,
prend dans la poche ou calotte og,places E, F,
qu'il a devant lui, unc hampe ou corps d'épingle

¢ placé en Z, comme on voit place D, & la poufle
dans un grand nombre de tétes placées en o, ol
¢lie ne peut manguer d’zn enfiler une ou plufieurs.
1l place, enfuite-I'épingle chargée d'une f{eule téte
fur Penclgme 65 & lachant le pié de deffus la mar-
chette gf, fig, 12. 0. 1, le poids 2 dont Poutibor
eft chargé, le fait.defcendre fur Penclume & com=
prime la téte autour de I'épingle, qui aprés qu’clle
“elt fagonnée, eft jeteée dans I'efpace 3, ro, place D
.ou Zyplace Cy fig. 18,

14. Chiaudiere & blanchir de cuivre rouge , de diz-huit

pouces de diametre & deux piés & demi de hau~
teur, LR
11. Partic Lune portée empilée fitr la premiere, & defti=

B née  entrer dans la chaudiere. i

16. Repréfente le plan de la moife yyqui guide le mou-
- vemient vertical de I'outibot, On voit par cette fi-
. gure deffinée  ainfi que les deux fuivantes, fur une
- échelle quadruple de celle qui cft fur Ja planche,

3

ainfi agitées avec Ic fon, elles font bientdr feches.

que les broches & i de fix ligneside gros, ne rer~




18, Voye{ cx—deﬂ'us, ﬁg 12,

Acing’ lignes en qi
«n % eftfe plan’
rives duguelfont. dn )
une defquelles la iére d
vités font faites. avec lep
voit de I'autre cbré deé Toi

it {
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« Lettre a Madame de Graffigny sur les lettres peruviennes » (1751),
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SN A AN A A : sy A N

A MADAME DE GRAFFIGNY,
. Sur les Lettres Péruviennes.

Les observations suivantes ont &té adressées en
1751 & Madame de Graffigny qui, rendant justice
a la sagacité et au golt délicat de M. Turgot,
T'avait prié de lui donner son opinibn sur le manuscrit
des Lettres Péruviennes avantqu'elle le fitimprimer.
— On verra que ce n'était pas la premiére fois
qu'elle demandait ses conseils. — Mais ce qui pour-
ra surprendre davantage est le grand nombre d’idées
surl’éducation , conformes & celles de Rousseau , que
M. Turgot ne devait qu'a luj-méme, et qui étaient
devenues doctrine dans son esprit dix ans avant
la publication d'Emile. — Cest encore une chose re-
marquable dans cet écrit , que la liaison des principes
de 'Homme d'Etat propre & gouverner un Empire
-avec cenx de 'Homme de Lettres dissertant sur la
composition d'un roman. Cela ne viendrait-il point
de ce que les succés mérités et durables de T'un et de
Tautre tiennent & la connaissance et au sentiment
du vrai, du juste, du bon, du beau, de I'honnéte ?

—
MADAME,

JE ferai donc encore une fois auprés de vous
le réle de donneur d’avis; ce n’est pas sans rire
un peu de moi-méme ; mais vous le voulez, et
le plaisir de vous obéir passe de beaucoup le ri-
dicule de vous conseiller.



LETTRE.A MADAME DE GRAFFIGNY. 261

J'ai relu la Péruvienne. Zilia est une bien
digne sceur de Cénie : je suis, comme HenriIV,
pour le dernier que j'ai entendu.

J’aimerois beaucoup mieux me faire honneur
-y découvrir & chaque instant les beautés nou-
velles que je suis toujours étonné de n’y avoir
‘pas encore admirées, que de m’amuser i en faire
de mauvaises critiques. Mais vous ne demandez
pas des éloges, ainsi je dois renoncer a ine con-
“tenter. B :

Je réserve, suivant ce que vous m’avez fait
Phonneur de me dire, les critiques de détail pour
les derniéres, et je commence par vous commu-
niquer les additions que j'imagine qu’or pour-
‘roit faire & 'ouvrage. Vous m'avez paru gotter
-la ‘principale qui est de montrer Zilia francoise ,
apreés nous I'avoir -fait voir Péruvienne; Zilia
jugeant, non plussuivant ses préjugés, mais com-
parant ses préjugés et les nétres; de lui faire en-
visager les objets sous un nouveau point de vue;
de lui faire remarquer .combien elle avoit tort
‘d’étre étonnée de la pluspart des choses; de lui
faire détailler les causes de ces mesures tirées de
Pantique ' constitution du gouvernement , et te-
nant a la distribution des condntxons ainsi qu aux
progreés des connoissances.

Cette distribution des conditions est un .ar-
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_ ticle bien important et bien facile a justifier ,
en montrant sa nécessité et son utilité. — Sa né-
cessité, parce que les hommes ne sont point nés
égaux ; parce que leurs forces, leur esprit , leurs
passions romproient toujours entre eux I'équi-
libre momentané que les loix pourroient y met-
tre ; parce que tous les hommes naissent dans un
état de foiblesse qui les rend dépendans de leurs
parens et qui forme entre eux des liens indisso-
lubles. Les familles inégales en capacité et en
force ont redoublé les causes d'inégalité; les
guerres des sauvages .ont supposé un chef. —
Que seroit la société sans cette inégalité des con-
ditions? Chacun seroit réduit au nécessaire , ou
plustét il y auroit beaucoup de gens-qui n’en
seroient point assurés. On ne peut labourer sans
avoir des instrumens et le moyen de vivre jus-
qu'a la récolte. Ceux qui n’ont pas eun Dintelli-
~ gence, ou I'occasion; d’en acquérir n’ont pas le

- droit d’en priver celui qui les a mérités, gagnés,

- obtenus par son travail. Si les paresseux et les
ignorans dépouilloient les laborieux etles habiles,
tous les travaux seroient. découragés, la misére
seroit générale. 1l est plus juste et plus:utile pour
tous que ceux qui ontmanqué ou d’esprit, ou de
bonheur , prétent leurs bras & ceux qui savent les
employer , qui peuvent d’avance leur donner
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un salalre et leur garantir une part dans les pro-
‘duits futurs. Leur subsistance alors est assurée,
mais leur dépendance aussi. Il n’est pas injuste
que celui qui a inventé un travail productif et
qui a fourni & ses coopérateurs les alimens et les
otitils nécessaires pour l'exécuter, qui n'a fait
avec eux pour cela que des contrats libres, se
réserve la meilleure part, que pour prix de ses
avances il ait moigs de peine et plus de loisir. Ce
loisir le. met a portée de réfléchir davantage,
d’augnienter encore ses lumiéress et ce qu’il peut
économiser sur la part équitablement meillenre
qu'il doit avoir dans les produits accroit ses capi-
taux , son pouvoir de faire d’autres entreprises. °
Ainsi I'inégalité naitroit et s’augmenteroit méme
chez les peuples les plus vertueux et les plus mo-
raux. Elle peut aveir, elle a eu le plus souvent
beaucoup d'autres causes: et I'on y retomberoit
par tous les moyens qu’on voudroit employer
pour en sortir. —Mais elle n’est point un mal;
elle est -un bonheur ‘pour les hommes, un bien-
fait de celui qui a pesé avec autant de bonté que
-de sagesse tous les élémens qui entrent dans la
.composition du cceur humain. — O en seroit la
société si la chose n’étoit pas ainsi, et si chacun
labouroit son petit champ ? —1I faudroit que lui--
méme aussi batit sa maison , fit ses habits. Chacun
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seroit réduit & Iui seul et aux seules productions
du petit terrein qui I'environneroit. De quoi vi-
vroit I'’habitant des terres qui ne produisent point
de bled? Qui est-ce qui transporteroit les pro-
ductions d’un pays a I'autre ? Le moindre paysan
jouit d’une foule de commodités rassemblées sou-
‘vent de climats forts éloignés. Je prends le plus

mal équipé: mille mains, peut-étre cent mille ont _

travaillé pour lui. —La distribution des profes-
sions améne nécessairement 'inégalité des condi-
 tions. Sans elle, qui perfectionnera les arts utiles?
Qui secourra les infirmes? Qui étendra les lu-
miéres de I’esprit? Qui pourra donner aux hom-
mes et aux nations cette éducation tant parti-
‘culiére que générale qui forme les meeurs? Qui
jugera palslblement les querelles ? Qui donnera
un frein & la férocité des uns, un appui a la
foiblesse des autres? — Liberté!... je le dis en
soupirant,-les hommes ne sant peut-étre pas
dxgnes de toi! — Egalité! ils te des;rerment s
mais ils ne peuvent tatteindre!

Que Zilia pése encore les avantages réci-

proques du sauvage et de Fhomme policé. Pré-
férer les sauvages est une déclamation ridicule.
Qu elle la réfute; que]le montre que les vices
_que nous regardons comme amenés par la po-
litesse sont P'appanage du eceur humain; qie
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CHAPTER16

On Some Social Questions,

Including the Education of the Young

ddressed to Madame de Graffigny

I have again read the Lettres péruviennes.! Zilia is a

quite worthy sister of Cénie. I am like Henri Qua-

tre, for the last one I have heard. I would indeed

prefer the constantly discovering new beauties

(which I am always astonished not to have already
admired) to amusing myself by making poor criticisms. But you do
not wish praise, and I must renounce gratifying myself.

In obedience to the request you have honored me by making,
I begin by suggesting the additions which I imagine might be made
to the work. You seem to me to approve of the principal of these,
which would be to show Zilia as Frenchwoman, after having shown
her as Peruvian; to show Zilia judging no longer according to her
prejudices, but comparing her prejudices with our own, making her
regard objects from a new point of view, making her remark how far
she has been wrong in being astonished at so many things, and mak-
ing her search out the causes of those arrangements, derived from
the ancient constitution of government, bearing upon the distribu-
tion of social conditions as well as on the progress of knowledge.

The distribution of conditions is a very important feature in the
social state, and one very easy to justify by showing its necessity and

Written 1751.

! Madame de Graffigny, born 1695, published between 1745 and 1758, the year of her
death, several romances and plays. The Lettres d'une Péruvienne, of 1747, was her greatest
success, and went through many editions.
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its utility. Its necessity, because men are not born equal, because their
strength, their mind, their passions, would constantly disturb the
equilibrium which laws might attempt to set, because all men are
born in a state of feebleness, which renders them dependent on their
parents, and which forms between them indissoluble ties. Families
unequal in capacity and in strength redoubled the causes of inequal-
ity; the wars of savages required a chief. What would society have
been without this inequality of conditions? Each would have been
reduced to a life concerning itself merely with necessities, and there
would be many to whom even these would not be assured. One can-
not labor at the soil without having utensils and the means of suste-
nance until the harvest. Those who have not had the intelligence or
the opportunity to acquire these means have not the right to deprive
of them him who has earned and won them by his work. If the idle
and the ignorant robbed the laborious and the skilful, all work
would be discouraged, misery would become general. It is more just
and more useful for all that those who are deficient in mind or in
good fortune should lend their strength to others who can employ
them, who can, in advance, give them wages, and thus guaran-
tee them a share of the future products. Their subsistence then is
assured, but so is their dependence. It is not unjust that he who has
invented a productive work, and who has supplied to his co-opera-
tors the sustenance and the instruments necessary to execute it, who
has made with them, in that, only a free contract, should reserve for
himself the better part, and, for the price of his advances, should
have less hard work and more leisure. This leisure enables him to
reflect more, and still further to increase his mental resources. What
he can save from the portion, equitably greater, which he will have
of the products, increases his capital and his power to undertake
new enterprises. Thus inequality will arise, and will increase, even
among the most capable and most moral peoples.... It is not an evil,
it is a blessing for mankind: where would society be if every man
labored only at his own little field? It would be necessary for him
also to build his own house, to make his own clothes. The work of
each would be limited to himself and to the productions of the lit-
tle piece of ground surrounding him. How would the inhabitant of
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the land which did not produce wheat manage to live? Who would
transport the products of one country to another? The humblest
peasant now enjoys many commodities gathered often from distant
countries. A thousand hands, perhaps a hundred thousand hands,
have worked for him. The distribution of employments necessarily
leads to the inequality of conditions. Without it who would perfect
the useful arts? Who would succour the infirm? Who would spread
the light of the miner? Who would give to men and to nations that
education, particular as well as general, which forms their manners?
Who would decide peacefully men’s quarrels? Who would check
the ferocity of some men, or support the feebleness of others? Lib-
erty! I say it in a sigh, men are perhaps not worthy of thee! Equality!
they desire thee, but they cannot attain to thee!

Let your Zilia weigh again the relative advantages of the sav-
age and of the civilized man. To prefer the condition of the savage
is a ridiculous declamation. Let her refute it, let her show that the
vices which we regard as produced by civilization are the appanage
of the human heart; that he who has no gold may be as avaricious
as he who has it, because, in all circumstances, men have the hunger
for property, the right to preserve it, the avidity which actuates them
to accumulate its products. But let not Zilia be unjust; let her, at the
same time, unfold the compensations, unequal indeed but still real,
belonging to the condition of uncivilized people. Let her show that
our arbitrary institutions too often lead us away from Nature; that
we have been the dupes of our own progress, that the savage, with-
out knowing how to consult Nature, knows often how to follow her.

Let Zilia criticize, above all, the method of our education; let
her criticize our pedantry, for it is in that today that our education
consists. Our teaching is applied quite against the grain of Nature.
See the “Rudiments.” We begin by wishing to cram into the heads
of children a perfect crowd of the most abstract ideas. We deluge
them with words which can offer to them no meaning, because the
meaning of words can only be presented along with ideas, and these
ideas can come only by degrees, by proceeding from sensible objects.
Then we suppress their imagination, we keep from their view the
objects by which Nature gives to the savage the first notion of all
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would be many to whom even these would not be assured. One can-
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and the ignorant robbed the laborious and the skilful, all work
would be discouraged, misery would become general. It is more just
and more useful for all that those who are deficient in mind or in
good fortune should lend their strength to others who can employ
them, who can, in advance, give them wages, and thus guaran-
tee them a share of the future products. Their subsistence then is
assured, but so is their dependence. It is not unjust that he who has
invented a productive work, and who has supplied to his co-opera-
tors the sustenance and the instruments necessary to execute it, who
has made with them, in that, only a free contract, should reserve for
himself the better part, and, for the price of his advances, should
have less hard work and more leisure. This leisure enables him to
reflect more, and still further to increase his mental resources. What
he can save from the portion, equitably greater, which he will have
of the products, increases his capital and his power to undertake
new enterprises. Thus inequality will arise, and will increase, even
among the most capable and most moral peoples.... It is not an evil,
it is a blessing for mankind: where would society be if every man
labored only at his own little field? It would be necessary for him
also to build his own house, to make his own clothes. The work of
each would be limited to himself and to the productions of the lit-
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countries. A thousand hands, perhaps a hundred thousand hands,
have worked for him. The distribution of employments necessarily
leads to the inequality of conditions. Without it who would perfect
the useful arts? Who would succour the infirm? Who would spread
the light of the miner? Who would give to men and to nations that
education, particular as well as general, which forms their manners?
Who would decide peacefully men’s quarrels? Who would check
the ferocity of some men, or support the feebleness of others? Lib-
erty! I say it in a sigh, men are perhaps not worthy of thee! Equality!
they desire thee, but they cannot attain to thee!

Let your Zilia weigh again the relative advantages of the sav-
age and of the civilized man. To prefer the condition of the savage
is a ridiculous declamation. Let her refute it, let her show that the
vices which we regard as produced by civilization are the appanage
of the human heart; that he who has no gold may be as avaricious
as he who has it, because, in all circumstances, men have the hunger
for property, the right to preserve it, the avidity which actuates them
to accumulate its products. But let not Zilia be unjust; let her, at the
same time, unfold the compensations, unequal indeed but still real,
belonging to the condition of uncivilized people. Let her show that
our arbitrary institutions too often lead us away from Nature; that
we have been the dupes of our own progress, that the savage, with-
out knowing how to consult Nature, knows often how to follow her.

Let Zilia criticize, above all, the method of our education; let
her criticize our pedantry, for it is in that today that our education
consists. Our teaching is applied quite against the grain of Nature.
See the “Rudiments.” We begin by wishing to cram into the heads
of children a perfect crowd of the most abstract ideas. We deluge
them with words which can offer to them no meaning, because the
meaning of words can only be presented along with ideas, and these
ideas can come only by degrees, by proceeding from sensible objects.
Then we suppress their imagination, we keep from their view the
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§. PREMIER

Impossibilité du Commerce dans la supposition
d'un partage égal des terres,ou chaque homme
n'anroit que ce qu'il lui fandroit pour se
nourrir.

Si la terre étoit tellement distribuée
entre tous les habitants d'un pays, que
chacun en et précisément la quantité
nécessaire pour se nourrir, & rien de
plus; il est évident que, tous étant égaux,
aucun ne voudroit travailler pour autrui.
Personne aussi n'auroit de quoi payer le
travail d'un autre; car chacun, n'ayant de
terre que ce quil en faudroit pour
produire sa subsistance, consommeroit



tout ce qu'il auroit recueilli, & n'auroit
rien qu'il pat échanger contre le travail
des autres.

15
REFLENIONS SUR LA FORMATION.

§. 11

L'hypothese ci-dessus n'a jamais existé, & n'auroit pu
subsister. La diversité des terreins & la multiplicité des
besoins amenent ['échange des productions de la terre
contre d'antres productions.

Cette hypothese n'a jamais pu exister,
parceque les terres ont été cultivées avant d'étre
partagées; la culture méme ayant été le seul
motif du partage & de la loi qui assure a chacun
sa propriété. Or, les premiers qui ont cultivé,
ont probablement cultivé autant de terrein que
leurs forces le permettoient et, par conséquent,
plus qu'il n'en falloit pour les nourrir.

Quand cet état auroit pu exister, il n'auroit
pu étre durable; chacun ne tirant de son champ
que sa subsistance, & n'ayant pas de quoi payer
le travail des autres, ne pourroit subvenir a ses
autres besoins, du logement, du véte-
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ment, &c que par son propre travail; ce qui
seroit a peu-pres impossible, foute terre ne
produisant pas tout, a beaucoup pres.

Celui dont la terre ne seroit propre qu'aux
grains, & ne produiroit ni coton, ni chanvre,
manqueroit de toile pour s'habiller. L'autre
auroit une terre propre au coton, qui ne
produiroit pas de grains. Tel autre manqueroit
de bois pour se chauffer, tandis que tel autre
manqueroit de grains pour se nourrir. Bientot
l'expérience apprendroit a chacun quelle est
l'espece de production a laquelle sa terre seroit
la plus propre; & il se borneroit a la cultiver,
afin de se procurer les choses dont il
manqueroit, par la voie de l'échange avec ses



voisins; qui, ayant fait de leur coté les mémes
réflexions, auroient cultivé la denrée la plus
propre a leur champ & abandonné la culture de
toutes les autres.
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§. 111

Les productions de la terre exigent des préparations
longues & difficiles, pour étre rendues propres anx
besoins de I'bomme.

Les denrées que la terre produit pour
satisfaire aux différents besoins de I'homme, ne
peuvent y servir, pour la plus grande partie,
dans 1'état ou la nature les donne; elles ont
besoin de subir différents changements &
d'étre préparées par l'art. Il faut convertir le
froment en farine & en pain; tanner ou passer
les cuirs; filer les laines, les cotons; tirer la soie
des cocons, rouir, teiller, filer les chanvres & les
lins; en former ensuite différents tissus; & puis
les tailler, les coudre pour en faire des
vétements, des chaussures, &c. Si le méme
homme qui fait produire a sa terre ces
différentes choses, & qui les emploie a ses
besoins,
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¢étoit obligé de leur faire subir toutes ces
préparations intermédiaires, il est certain qu'il
réussiroit fort mal. La plus grande partie de ces
préparations exige des soins, une attention, une
longue expérience, qui ne s'acquiert qu'en
travaillant de suite & sur une grande quantité
de matieres. Prenons pour exemple Ia
préparation des cuirs : quel laboureur pourroit
suivre tous les détails nécessaires pour cette
opération, qui dure plusieurs mois, &
quelquefois plusieurs années ? S'il le pouvoit, le
pourroit-il sur un seul cuir ? Quelle perte de
tems, de place, de matieres, qui auroient pu
servit en méme tems, ou successivement 2
tanner une grande quantité de cuir | Mais


javascript:;

quand il réussiroit a tanner un cuir tout seul, il
ne lui faut qu'une paire de souliers; que feroit il
du reste ? Tuera-t-il un boeuf pour avoir cette
paire de souliers? Coupera-t-il un arbre pour se

ET LA DISTREIBUT. DES BEICHESSES. 19

faire une paire de sabots ? On peut dire la
méme chose de tous les autres besoins de
chaque homme, qui, s'il étoit réduit a son
champ & a son travail, consumeroit beaucoup
de tems & de peine pour étre fort mal équipé a
tous égards, & cultiveroit trés mal son terrein.

§.1V.

La nécessité des préparations amene ['échange  des
productions contre le travail.

Le méme motif qui a établi I'échange de
denrée 2 denrée, entre les Cultivateurs de
terreins de diverse nature, a donc di amener
aussi I'échange de la denrée contre le travail
entre les Cultivateurs & une autre partie de la
société, qui aura préféré l'occupation de
préparer & de mettre en ceuvre les productions
de la terre a celle de les faire naitre. Tout le
monde gagnoit a
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cet arrangement, car chacun en se livrant a un
seul genre de travail y réussissoit beaucoup
mieux. Le Laboureur tiroit de son champ la
plus grande quantité de productions possible &
se procuroit bien plus facilement tous ses
autres besoins par l'échange de son superflu,
qu'il ne l'etit fait par son travail Le Cordonnier,
en faisant des souliers pour le Laboureur,
s'approprioit une partie de la récolte de celui-ci.
Chaque ouvtier travailloit pour les besoins des
ouvriers de tous les autres genres, qui, de leur
coté, travailloient tous pour lui.
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§. L.

Lusage de largent a beaucoup facilité la séparation des
divers travaux entre les différents Membres de la
Sociéteé.

Plus I'argent tenoit lieu de tout, plus chacun
pouvoit, en se livrant uniquement a I'espece de
culture ou d’industrie qu’il avoit choisie, se
débarrasser de tout soin pour subvenir a ses
autres besoins, & ne penser qu’a se procurer le
plus d’argent qu’il pourroit par la vente de ses
fruits ou de son travail, bien sir, avec cet
argent, d’avoir tout le reste. Clest ainsi que
I'usage de l'argent a prodigieusement haté les
progres de la Société.
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28 - BEccaria
scema e si toglie la riproduzione, e la ter-
ra ritorna cual’ era incolta e deserta.

S 9

Frattanto che da queste famiglie, ossia
che da questa nostra idea di nazione.pro-
speramente tutte le dette cose si fanno, ecco
nascere necessariamente le arti e la diversita
delle occupazioni degli uomini. Ciascuno pro-
va coll’esperienza, che applicando la mano
e lhingegno sempre allo stesso genere di
opere e di prodott, egli piu facili, pit ab-
bondanti e migliori’ ne trova i risultati, di
quello che se ciascuno isolatamente le cose.
tutte a se necessarie soltanto facesse : onde
altri- pascono le pecore, altri ne cardano le
lane, altri le tessono; chi coltiva biade, chi
ne fa il pane, chi veste, chi fabbrica agh
agricoltori e lavoranti, crescendo e concate-
pandosi le arti, e dividendosi in tal maniera
per la comune e privata utilita gli vomini in.
varie classi e condizioni. Ognuno pud vedere
pella succennata opera di Goguet le diverse
gradazioni de’progressi fatti dal genere uma-
no, dal raccogliere le spontanee produzioni
della terra al coltivarle , e dal rozzo uso di.
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quellé al prepararle e modificarle con tanti
diversi ed ingegnosi artifiz).

§. 10.

11 lavoro degli uemini non vi sarchbe se

" non vi fossero cose da lavorare, ne¢ le cose
da lavorare vi sarebbero se la terra non le

producesse. La mano dell’ uvomo modifica.e

dispone i corpi, cioé me avvicina o ne al-

lontana in diverse guise le parti; ma un

atomo di materia non w1 cresce fra le dita,

se la terra e quello spirito di vita che cir-

cola nelle sue viscere non lo produce. Ma

perché I'vomo lavori, egli deve avere prima

di tutto la materia da lavorare , indi vivere

e procacciarsi le cose necessarie , anzi fino

ad un certo segno le comode all’uso della

sua vita durante tutto il tempo del lavoro,

senza di che egli non lo farebbe altrimenti,

ma invece attenderebbe a procacciarsi quel-

le cose che aliri non gli darebbono. Quindi

risulta che ogni valore che si da ad un la-

voro qualunque, sard composto del valore
della materia prima e del salario che si di

per il como o sostentamento di quello.che
lavora questa materia prima. In qual pre-



Melchiorre Gioja (1767-1829)
Nuovo prospetto delle scienze economiche; seria prima teorie, tomo
primo, produzione delle ricchezze, Gio. Pirotta, Milan, 1815.



NUOVO PROSPETTO
SCIENZE ECONOMICHE

SOMMA TOTALE DELLE IDEE TEORICHE E PRATICHE
IN OGNI RAMO D' AMMINISTRAZIONE
PRIVATA E PUBBLICA,

DIVISE IN A'LTRETTANTE CLASSI,

»
UNITE IN SISTEMA RAGIONATO E GENERALE

DA MELCHIORRE GIOJA

AUTORE DELLE TAVOLE STATISTIGHE,

SERIE PRIMA
TEOBRIE.

TOMO PRIMO
PRODUZIONE DELLE RICCHEZZE.

MILANO
- Presso G1o. Pirorra IN SanTA RADEGONDA.

ArriLe 1815.

/)1 e



98 PARTE PRIMA

valli sono riuniti sotto la stessa muta. Al contrario il cavallo che tira da
s¢ solo
1.° Pud essere nella vera linea del tiro,
2.° Conserva un moto uniforme ,
‘ 3.° Non & strascinato dall’ emulazione, non forzato oltre misura dalia
vivacitd del suo vicino, n¢ sopraccaricato dalla sua inazione.

GAPO 1IV.

DIVISIONE DE TRAVAGLI.

§ 1. DIMOSTRAZIONE DEL PRINCIPIO.

E noto che uno sciame d’ api contiene

1.° La regina che attende alla propagazione della specie e sorveglia i
travagli,

2.° I maschi destinati alla fecondazione della regina,

3.° Le api lavoratrici, alcune delle quali vanno a raccorre cera che
serve alla costruzione delle cellette , altre miele che abbisogna principal-
mente nella cattiva stagione. Queste costruiscono le cellette che vengono
pulite e perfezionate da quelle, altre stendono un cereo coperchio sul
miele che sard necessario nel verno....

Questa repubblica presenta un’idea della dipisione de’ travagli , di cui
Smith ha esagerato i vantaggi, attribuendo a questo principio cid che in
gran parte debbesi attribuire alle macchine (1). Si conosce facilmente que-

(1) Beccaria aveva accennato pria di Smith i vantaggi che dalla divisio-
ne de’ travagli risultano nella produzione delle ricchezze. Ne’ suoi clementi d c-
conomia pubblica letti in Milano nel 1769 egli dice: » Ciascuno prova coll e-
» sperienza, che applicando la mano e I ingegno sempre allo stesso genere
» di opere e di prodotti, egli pit facili, pii abbondanti e migliori ne trova
» ¢ risultati , di quello che se 'ciascuno isolatamente le cose tutte a sé necessa-
» rie soltanto facesse : onde altri pascono le pecore , altri ne cardano la lana,
» altri la tessono ; chi coltiva biade , cli ne fa il pane, chi veste, chi fab-
» brica agli agricoltori e lavoranti , crescendo e concaa.er.zando.u le arti, e di--
» yidendosi in tal manicra per la comune e privata utilita gli uomini in arie
» classi e condizioni «. ( Tomo I. p. 28.)

Malgrado questo cenno di Beecaria , il suddetto principio pud essere ri-
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sta esagerazione , esaminando I’ esempio da esso addotto , ciod la fabbrica
delle spille , nella quale i travagli sono divisi in 18 a 20 serie diverse, a
ciascuna delle quali resta applicata una classe d’ operai. - Distruggete di-
fatti la filiera che assottiglia I ottone, la forbice che lo taglia, la molla
che ne aguzza le punte, la macchinetta con cui s’accomoda il pomolo ...
e vedrete ciascuna specie di questi lavori ridursi a zero. '

Ma siccome misurare una casa non & lo stesso che distruggerla,
quindi dichiarando esagerata I’ influenza dell’ accennato principio , non ho
in animo di negarne i moltipliei vantaggi.

Senza pretendere d indovinare in qualé modo la divisione de’ trava-
gli comingid e si distese , addurrd le cause ehe la rendono necessaria.

1. Partendo dall’ idea generale degli agenti naturali, si scorge che
una situazione alpestre ed abbondante di pascoli chiamd i lavori pastorali ;
un terreno friabile , piano, ridondante di rigagnoli diede luogo ai lavori
agrarj ; le miniere ne’ monti sterili ed improprj alla pastorizia e all’ agri-
coltura, riunirono i lavori minerali esclusivamente.

- Dall’idea degli agenti naturali risulta un’ altra causa di divisione ne’ tra-
vagli. Difatti i rapporti tra lo sviluppo de’semi e le vicende atmosferi-
che sono tali che ¢uelli non possono svolgersi, se i lavori non accadono
nelle epoche di queste. Quindi, da una parte i lavori agrarj non ammet-
tendo dilazione , dall’ altra non ammettendo dilazione i primi bisogui , fu

-~

guardato come propricta di Smith , perché egli ne sviluppo le basi e ne fece
tutte le applicaziont. o

Lauderdale ha voluto torre a Sinith T onore dell’ ingenzione , osservando che
da Xenofonte sino ai nostri giorni é stata preconizzata la destrezza , che I uo-
‘mo acquista in wn’ arte qualunque , allorch¢ si limita al solo esercizio di essa.

» La prevenzione per questa idea, egli dice, gunse a tal punto che ser-
» vi di motivo alle leggi d alcuni Stati. Dominava in essi la persuasione che
» nore solamente b operaio escguiwa un travaglio pia perfetto, quando applicave
» la sua attenzione ad un oggetto unico, ma che diveniva anco pin abile ad
» escguire quello che sin dall infanzia aveva avuto sott’ occhio. Dopo gquesto
» principio le professions divennero eredituric in Lgitto , in alcune parti del-
» I'India, al Peri. Ma gl inconvenienti di questo sistema saltano agli oc-
» chi con sale ecvidenza, che generalmente ne € stata rigettata U idea «. ( Re-
cherches sur la nature et Forigine de la richesse publique pag. 214-216. )

Ma pué ben essere nocwa la legge che vuole ercditarj i mestieri nelle fi:~
mighie , serma che cessino i vantaggi della divisione de’ travagli ; e T esagera-
zione d un principio non ¢ certamente i punto da cui debba partire il oriticu
per censwrarlo, . : :
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forza che mentre I’ agricoltore zappava, arava, seminava, mieteva, il mu-
ratore gli accomodasse la casa, il calzolajo le scarpe, il sarto I'abito . . ..
2.° Partendo dall’idea di travagli pii o meno faticosi, e di costituzions
fisiche piu o meno deboli, si ravvisa che, siccome la debolezza non sarebbe
riuscita ove riusciva la forza , e non conveniva a questa I occuparsi nei
travagli disimpegnati da quella, quindi dovettero gli uni contentarsi dei
Javori che venivano lasciati loro dagli altri. Cid che dico della forza, & ap-
plichi alla destrezza, essendo certo che questi, supposta eguale la forza,
non possono in egual tempo riuscire in que’ lavori, in cui riescono quelli
eon tutta facilitd. Siano quindi come segue, a foggia d' esempio, i

DIVERSI LAVORI SOCIALI RICHIEDENTI ABILITA DIVERSE,
E RISPETTIVI GUADAGNI, '

PERSONE

ELEMENTI DI CONFRONTO ~ ."F 2 2 - Q
. 2 a (2] e <
5| & 5| 8| =&
s | = B,
S (R | e | S— | c— | e— R
Specie di lavori. . . . . . . .| 4 B c D E F
Tempo per addestrarvisi, anni . . H 2 3 4 5 6

Capitale per addestrarvisi . . lir. | 100 | 200 | 300 | 4oo | 5e0 600
Capitale per esercitarli . . . .+ » 10 20 30 4o 50 6o
Guadagnd,giomaliero e
Guadagno annuo in giorni 230 . »

Egli & evidente che a Giovanni abile ne’ lavori F non conviene oc-
cuparsi di nissun altro lavoro; che Luigi destro ne’lavori £ perderebbe, .
appigliandosi ai lavori D che Martino perito ne’lavori C farebbe male
i suoi conti, eseguendo i lavori B od 4.... Dunque la diversa forza o
destrezza voluta dai diversi lavori, e le diverse abilitd di cui sono dotati
gli individui, dovevano necessariamente introdurre una divisione e riparto
nelle loro occupazioni (1). |

(1) Se la custodia degli animali al pascolo venisse eseguita dagli uomini ,
mancherebbero le braccia pe’ faticosi lavori dell’ agricoltura, e non resterebbe
eccupazione pe ragazzi per le donne pe’ vecchi.

L’ estirpazione delle erbe parassite nelle risaic si fa escguire con economia
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3.° Partendo dall’idea de’ capitali necessarj pe’ diversi lavori, e che-

sono supposti come 6o per F, 50 per E, 4o per D ... & facile conchiu-
dere , che mentre le persone ricche possono appigliarsi a tutta la sompa
de’ lavori sociali, le persone povere non possono appigliarsi che ad una
parte ; e che le prime ristringeranno volontariamente la loro libertd, cio&
&' appiglieranno ai lavori richiedenti maggiori capitali per due ragioni

I. Perche essendo minore la concorrenza, saranno maggiori i lucri,

II. Perche la vanitd del ricco gli vieta ogni contatto rapporto affinitd
associazione analogia colla miseria. :

4.° Smith che ha tanto esagerato i vantaggi della divisione de’ trava-
“gli, e i suoi commentatori che hanno ripetuto le sue idee, non hanno
veduto che I esercizio promiscuo de’ lavqri richiederebbe occupazione e
ristagno inutile & immensi capitali, ristagno che si risparmia colla divisione
de’ travagli. Difatti supponete che Pietro, Paolo, Martino .... come nell’ an-
tecedente tabella, invece di limitarsi ai loro rispettivi lavori 4, B, C... .
si occupino di tutti promiscuamente: in questa supposizione sard necessario
che tutti siano forniti delle rispettive macchine; se per esempio tutti vo~
lessero Eorchiare I’ olio necessario al loro consumo, converrebbe che la
societd possedesse tanti torchj quanti fossero i cittadini, torchj che lavore-
rebbero per un paio d’ore, e rimarrebbero inerti in tutto il restante
dell’ anno; dite lo stesso di tutte le altre macchine ed utensigli necessarj
alle varie arti e manifatture. All' opposto quando i lavori sono divisi,
basta un torchio per 4,000 persone, un mangano 'per 5,000, un forno
per 6,000 . ... Dunque pil cresce la civilizzazione , pit debbono suddi-
vidersi i travagli.

Se poi oltre i capitali necessarj per éscguire i lavori, si contano anco
i capitali necessarj per addestrarvisi (V. pag. 38), di modo che Pietro, Paolo,
Martino . . . debbano spendere ctascuno lire 100 per prepararsi ai lavori 4,

dalle giovanette , perché da una parte inabili o’ layori pit lucrosi, dall altra.

leggiere di corpo non premono troppo il fondo umido entro cui lavorano.

Un uomo d una costituzione non troppe robusta mancggera facilmente la
spola e T ago , ma non potrebbe resistere agli ardori d’ una fornace o al fumo
d una carbonaia.

Vi sono delle persone che abbondano di forza fisica e mancano ¢ scarscg-
giano di forza intellcteuale ; esse possono trasportare un bue come Milone Cro-
toniate, ma non adoperare il compasso come Archimede, o il pennello come Fidia,

- —
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200 per B, 300 per €... (V. la tabella alla pag. 100), mentre da una
parte crescerd a dismisura il capitale consunto nel noiziazo, dall’ altra ¢’ ac-
‘cdsterﬁ a zero il prodotto. Difatti supponendo che la vita media giunga
agli amni 30, supponendo che I’ uomo verso gli anni 8 &’ applichi ai primi
lavori, onde conseguire fruttifera abilitd, risulta che le suddette persone
volendo esereitare promiscuamente i lavori 4, B, C, D, E, F, dovreb-
bero consumare anni 21 senza frutto, i quali uniti agli otto di prima etd
oziosa giungerebbero a 29, cosi ciascuna generazione non darebbe frutto
che per un anno, a norma degli elementi dell’ ipotesi. Sarebbe quindi co-
me segue lo

STATO DE’ CAPITALI, SECONDO CHE I TRAVAGLI SONO DIVISK
O PROMISCUI,

-

CAPITALI NECESSARJ NELLA SUPPOSIZIONE

DI LAVORI -
MEMBRI e e —
della PROMISCUI DI1VISI OSSERVAZIONI,
(e, S P S Y
SOCIETA
per per. per per
noviziato. | esercizio. | noviziato.| esercizio.
SEEEEeEessEEESEE—— | SeEEeE——— we—— | sSSS————
Pietro . . « 2100 210 100 Io Vedi gli elementi
Paolo. . . . . 2100 210 200 20 del calcolo nella
Martino. . . . 2100 | 210 300 30 tabella posta alla
Michele . . . .| 2100 210 400 40 pag: 190
Luigi. « « . . 2100 210 500 50
Giovanni . . . 2100 210 6oo 6o
13,860. : 2310. }
/L . -] _

5.° L’ esperienza fece presto comoscere che Fapplicazione costaute ad
un solo genere d industria scemava la fatica ai lavoranti, ed accresceva
perfezione all’ opera; ella & questa I ultima: ragione , per cui i travagli si
suddivisero tra i varj membri della societd.

Allorche ciascuno applicato ad un genere particolare & industria som-
ministrd agli altri cid che ficeva meglio d essi, ricevendo cid che essi
facevano meglio di lui, si senti il vantaggio di produrre alt di i del pro-
prio bisogno , ciot pii di quello che potevasi consumare ; cosl sorse il

desiderio e ¢ ottennere i mezzi di produrre un superflzo a sé stesso, ma
necessario agli altri, Pria della divisione de’ travagli I' aumento per esem-
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‘pio del sclvaggiume procurava occasione di riposo per molti giorni, do-
po la divisione presentd I’ occasione di cambj ossia di piaceri, cio¢ spinta
alla produzione.

Dopo_avere additate le principali cause che a mio giudizio introdus-

sero la divisione de’ travagli, non devo ommettere che il celebre Smith le
ridusse ad una sola; se bene o male, ne giudichi il lettore: ecco il testo:

¥ ¥ ¥ ¥ vy ¥

¥ ¥ % ¥ ¥ ¥

» Cette division du travail, de laquelle découlent tant d’avantages ,
ne doit pas étre regardée, dans son origine, comme I'effet d’'une sagesse
humaine qui ait prévu et qui ait eu pour but cette opulence générale
qui en est le résultat: elle est la conséquence nécessaire, quoique lente
€t graduelle , d'un certain penchant naturel 3 tous les hommes qui ne
se proposent pas des vues d'utilité aussi étendues ; cest ce penchant &
trafiquer , & faire des trocs et des échanges d’'une”chose pour une autre.

» Il nest pas de mon sujet d’examiner si ce penchant est un de ces
premiers prineipes de la nature humaine, des quels on ne peut rendre
aucune raison ultérieure , ou bien, comme il paraft plus probable, s'il
est une consequence nécessaire de I'usage du raisonnement et de la pa-
role. 11 est commun 3 tous les hommes, et on ne I'apercoit pas dans au-
cune autre espéce d’animaux , pour lesquels ce genre de contrat est aussi in-
connu que tous les autres (1) «.

(1) Recherches sur la nature et les causes des richesses des nations

tom. 1.” pag. 29. — » Ma la giornalicra sperienza , dice Darwin, non ci fa

>
»
»
»
>

¥ 3 ¥

ella vedere i’ eglino (gli animali) formano contrati & amicizia U'uno coll’ al-
tro, ed anzi coll uomo ancora? Quando i piccioli gatri giuocano coi piccioli
cani, non v’ & egli forse un tacito contratto che I uno non sari per nuocere
all altro? E il cane vostro favorito non aspetta egli da voi il giornaliero suo
alimento pei servigi prestati e I attenzione dimostratavi? E cosi facendo non
fa egli un cambio dell amor suo per voi, colla protezione vostra per lui?
Nella stessa maniera si fanno tutti i contratti tra uomini di cui gli uni non
. intendono il linguaggio .deglhi altri «, Zoonomia tom, I, pag. 257-258.
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“

- 4 y ]
SCOPI IV. MEZZO DECONOMIA,
DELL’ ECONOMIA.
NELL AGRICOLTURA.
D ———————— P S
1 1.° Esistendo nelle macchine una tendenza a
La fatica. conservare i movimenti ricevuti, vi debb’essere
economia di forze nel continuare sino alla fine
un solo lavoro, invece d’interremperlo e ripren-
derlo; e sl nelle bestie che negli stromenti e ne-
gli uomini si devono contare tanti momenti di
forza distrutti, o tante reazioni contro le prime
) tendenze, quante sono le interruzioni.
2.0 2.% Allorche i portici le stalle le cassine i gra-
Il tempo. nai le cantine.... sono collocate confusamente e
L senza regola, si Perdc e forza e tempo conside-
Scemare durante la * rabile in gite e ritorni inutili ,
produzione. o . . . .
3. . 3.2 Con dispersione de’ foraggi ed altre materie
La materia prima. pel nodrimento del bestiame, rendendosi altronde
! “difficile I’ ispezione del proprietario od affittwario
| sugli agenti subalterni,
L4° . 4. Con dispendio immenso e inutile di locali,
Lo spazio o i locali. | come si vede in quasi tutte le costruzioni rurali
un poco antiche. -
5.0 5.° La segatura de’ fieni la potagione delle viti ,
La massa. la tosatura delle pecore, la coltivazione de’frutti
e degli erbaggi, si eseguiscono con maggior pro-
dotto em%erfezione, se a particolari lavoratori ven-
gono affidate.
) 6‘0'. 6.° Nella Svizzera e Norvegia, paesi di pa-
A La perfezione. storizia vaccina, I’arte di falciare i foraggi @
Accrescere ne’ pro=- giunta al massimo grado della perfezione, al |
dotti. . che mﬂ"m‘e_ I’ estremo bisogno di essi. .

Ne’ grandi poderi il cavallante attende ai ca-
v‘ailli ; il boarg ai buoi, il castaldo agli uomini
ed al riparto de’ lavori. ’

A 7.° At‘:ento costantemente I’ agricoltore alle vi-
La durata. cende atmosferiche che favoriscono o distruggono
i prodoiti agrarj, riesce talvolta a sottrarli a tem-
ro alla futura pioggia, talvolta a preservarli dal-
'ariditd con opportune irrigazioni.. ... {
I[Io 8.0 8.° . . 0 . . . . . .
Produrre colla divisione de’ travagli cid che |. . . o . .
sarcbbe impossibile all’ upino privo di essa. e e e e . .
!

M‘-
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1.2 L’artista applicato ad un solo travaglio abi-
tua la sua macchina a ripetere lo stesso movi-
mento colla minima fatica, ed impara tutli i meszi
per economizzarne le forze.

2.° Fermo sullo stesso lavoro non perde istanti
nel trasportarsi da un sito all’altro, nell’ assu-
mere o deporre or questo or quello stromento,
nel pulirsi le mani o munirsi di grembiale, nel
richiamare le idee e disporsi all’ esecuzione.-

3.2 Conoscitore delle qualita delle materie ed
indole degli stromenti disperde o consuma meno
quelle , guasta meno questi, ed & pid pronté a
conservare le une e gli altri e profittare degli
avanazi.

4° Compensando coi prodotti d’un solo lavoro
tutti gli altri prodotli, di cui abbisogna, & dispen-
sato dall’ eseguirli , dal possederne le¢ macchine,
quindi d’impiegare per esse corrispondenti locali.

5.° A misura che si estende la divisione de’ tra-
vagli, crescono le eventualita d’ occupare forze
deboli che rimacrebbero inattive , e piccoli capi-
tali che ristagnerebbero; da questa doppio im-
piego deve risultare aumento di prodotti.

6.° Gli storici osservano che i marinari Greci,
i quali erano nel tempo stesso rematori e soldati,
eseguivano male P’ uno e I' altro- mestiere.

Le arti fureno ritrovate imperfettissime al Pe-
ri1, ove ogni Peruviano le esercitava indistintamen-
te, se si eccettuano quelle di curiositd e d’ orna-
to, nelle quali occupavansi parhcolan.arleﬁci. )

7.° La cognizione distinta delle vicende cui
soggiaciono fe varie materie, facilita la scelta
delle piu resistenti alle cause distruttrici; idem
la ripetuta pratica de’ preservativi.

8. Senza la divisione de’ travagli non sarebbe
possibile portare molte arti a certo grado di per-
' fezione.

0 i

Tou. 1.

_nella compra e vendita della sua mercanzia, che

-conoscerlo all’ occhio al tatto al futo ai suono,

~ getto, trae il guadagno da esso solo.

NEL COMMERC1O,

1.2 I mercanti per esempio di grano abituati a

determinano, ip un istante e senza tema d’ ingan-
narsi, le qualitd di qucllo che viene loro even-
tualmente presentato.

2.° Conoscendo i luoghi, in cui d’ordinario scar-
seggia ¢ in cui abbouda, le vie per terra e per
acqua per cui si suole trasportare, i tempi pia
contrarj e pin favorevoli al trasporto, servono il
p-bbli-o colla massima celerita.

3.2 Avvezzi a farlo trasportare colla minima
spesa, ad apprezzare i cali accidentali e I'in-

uenza delle stagioni, a far uso di locali asciutti
e convenienti, possono venderlo a prezzo minimo.

4° In generale sembra che le merci collocate
ciascuna 1n casse o locali distinti, debbano occu-
pare minimo spazio, perche I’ identitd delle for-
me deve scemare i vueti tra I’una e I’altra, ec-
cettuate le sferiche. i

5.2 Occupato il mercante nel solo commercio
de’grani acquista metodo talmente facile e pronto
nella direzione e condotta del suo commercio,

con capitale mediecre eseguisce il massimo nu-
mero d’ affari.

6.° In Amsterdam Londra Parigi vi sono bot-
teghe, in cui non si vende altro che the, olio,
aceto.... Cousi ciascuna di queste botteghe pos-
siede delle suddette mercanzie assortimenti mi-
gliori che le altre destinate alla- vendita di merci

iverse.

7.° I metodi preservativi pid che in ogni altro
debbonsi supporre in chi occupate d’ un solo og-

8.*
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La divisione de’ travagli, moltiplicando i prodotti con diminuzione della
spesa, ne promove il basso prezzo. Opporsi alla divisione de’ travagli &
volere che la nazione compri per 1o cid” che potrebbe ottenere per §.
Un panatiere che volesse fabbricare non solamente il suo pane ma anco
il suo cappello , intenderebbe male il suo interesse. Se il basso popolo
riuscisse a far sparire le persone intermedie tra i produttori e i consu-
matori, si priverebbe de’ vantaggi della divisione de’ travagli, scemando
nel tempo stesso i prodotti ed accrescendone i prezzi.

Ciounonostante vi sono aleuni, che, per quanto riguarda il loro con-
sumo, vogliono esercitare le funzioni del commerciante, affine di non pa-
gare a questo gli ordinarj profitti della sua industria,, protestando di vo-
lerli serbare per essi. L’ aviditd di costoro rende sovente erroneo il loro
calcolo, giacche la divisione de’ travagli permette al mercante d' eseguire
per essi queste operazioni con minore spesa, Calcolate difatti

1.° La pena che dovete subire,

2.° Il tempo. che siete costretto a perdere ,

3.° Le false spese, pilt considerabili quanto sono piu piccole le compre,

' 4.° Gli errori dell’ inesperienza, di cui sanno profittare 1 destri ven-
ditori ,

E v’ accorgerete che questa somma di perdite pud portare il costo
finale d" una merce al 5 al 6 al 10 per 100 di pitt di quello che sareb-
besi pagato al commerciante.

§ 3. LIMITI ALLA DIVISIONE DE TRAVAGLI.

1.° Non si possono cogliere i vantaggi declla divisione de’ travagli,
allorche non v’ ba largo smercio. Dieci operai poseono fabbricare 43m.
spille in un giorno; ma cid non pud eseguirsi che 1 ove si consuma o
si vende ciascun. giorno un simile numero di spille ; giacche, accio la di-
visione si estenda fin 1A, conviene che un solo operaio non & occupi as-
solutamente che ad aguzzare le punte, mentre ciascuno degli altri » im-
piega in alua operazione particolare. Se non abbisognassero che 24m.
spille al giorno, farebbe d’ uopo che ciascun operaio perdesse una parte
della sua giornata, o che cambiasse d’ occupazione ; allora la divisione
de’ travagli non sarebbe pid cosi grande. Questo principio trovasi co-
munemente in pratica nelle cittd, ¢ assai di rado nelle campagne : nelle
“campagne il fabbricatore e il commerciante non potendo trarre da una
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gola industria:, bastante lucro per vivere, & costretto ad esercitarne due o
tre alla volta (1).
2.° Non pud esservi gran divisione di travagli nellc manifatture alcun

poco costose , perché sono scarsi i consumatesi, percid sono poco divisi
i travagli sulle chincaglierie (2).

3.° Non & applicabile il detto principio agh oggetti che non possono
pqrtarsl a certa distaiza con poca spesa per ritrovarvi de’ consumatori.

4.° Ultimo ostacolo alla divisione de’ travagli & la scarsezza de’ capitali
pel mantenimento degli operai, la compra delle materie prime, gli affitti
di grandi locali, le spese per macchine costose . ...

§ 4. SCHIARIMENTI.

1. Lauderdale ha detto : disons la verié, la division du travail con-
tribue plus a la délicatesse qu'a la célérité de Texécution.

(1) Se in queste circostanze il fa.bbrzcaaore s’ ostinasse nella sessa  specie
di lavori , ne risultercbbe una somma maggiore della dimanda , e quindi al-
trettanti non valori.

In un paese ricco e popoloso il vetturale , i mercante in grosso , i mer-
cante mezzano , il mercante al minuto esercitano le differenti parti deil indu-
stria commerciale con maggior perfezione ed economia, benché guadagnino tuti.
Nelle cieea grandz il dentista , U oculista , il chirurgo, U ostetricante sono per-
sonaggi distuuti, perché v’ é occasione di operazioni dwnntc per cuascuno. In un
villaggio lo stesso uomo ¢ barbicre , medico , chirurgo , speziale , talora mer-"
cante di carta , di vino ; di merci ... .

Il poco consumo ne’ borghi e ne’ villaggi non solamente costringe i mercanti
ad accumularvi molte occupazioni, ma ¢é anche insufficiente alla vendita cao-
stante di certe merci. Ve n’ ha alcune che non si possono comprare sc non se nei
giorni di mercato o di fiera : in questo gwrno st fa prowista di- quanto in un
mese conswnast o in un anno. GIL altri giorni il mercante va ad esercitare al~
trove il suo commercio , owwero s occupa d altra faccenda. In un paese ric-
chissimo ¢ popolausszmo i consumi sono estesi al punto che lo smercio d’ un ge-
nere di mercanzia occupa una professione tutti i giorni della settimana. Le ﬁerc
e i mercanti appartengono ad uno stato tuttora molto distante dall apice della
. pr ospcrtta pubblica , come il commercio per caravane indica uno stato poco
esteso in relazioni commerciali.

Le esposte teoric indicano la rag’zone » per cui pul i travagh sono divist ,
pus si compra a buon mercato; percio una derrata provcmcnte dalla stessa di-
stanza , si vende a pid basso prezzo nelle citta che ne’ borghi, osscrvaziohe
"triviale che ci servira in parte a confutare scrictori dlustri nel scguente volume.

. o . o f"
(2) 4l che concorre anco la loro varieta, che esclude U azionc uniforme

delle macchine.
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Questa osservazione & falsa. Entrate in una stamperia e provatevi a
distribuire nelle rispettive caselle i caratteri di cui & composta la parola
costantinopolitano , e V' accorgerete che se voi impiegate pid di 3 minuti
primi , un ragazzo di stamperia non ne occuperad 3 secondi, il che equi-
vale al guadagno del 60 per 100 in celeritd.

Lo stesso scrittore sforzandosi di deprimere i vantaggi della divisione
de’ travagli, ha voluto attribuire tutta la perfezione de’ lavori alle macchine.
Ma nissun’ arte ammette I’ uso di si poche macchine quanto la pittura ,
la scultura, la musica; cionnonostante queste arti sono piu perfette delle
altre. '

II. Smith ha preteso che I’ invenzione delle maechine debbasi attri-
buire alla divisione de’ travagli.

La natura delle cose e I esperienza dimostrano erronea questa . pro-
POSlZlOl’le. Difatti

1.2 Accid ¢ introduca la divisione de’ travagli, & necessario un largo
emercio. Ora questo non pud succedere che negli Stati pitt 0 meno civi-
lizzati; e consta altronde che le pilt necessarie operazioni anteriori alla
civilizzazione suppongono I’ uso delle macchine ,

2.° Nell’ agricoltura, al dire dello stesso Smith, non campeggia la di-
visione de’ travagli ; ora nell’ agricoltura tutte le produzioni si ottengono
col soccorso di' qualche macchina,

3.° La divisione de’ travagli tende a concentrare I' attenzione del la-
vorante sopra la pill semplice operazione : ora questa abitudine sembra
opposta al genio del meccanico, il quale per inventare una macchina ab-

‘bisogna di abbracciare col suo pensiero e di combinare simultaneamente

tutte le operazioni necessarie per condurre a perfezione una manifattura (1).
III. Lo stesso scrittore attribuisce alla divisione del travaglio tutte
le altre invenzioni, idea erronea come I’ antecedente. Difatti
1.° Nello sviluppo delle invenzioni non si pud escludere affatto quella
eventuale combinazione di circostanze, di cui noi non conosciamo la ra-

- /7¢ gione, ed a cui sogliamo dare il nome di caso (concursus causarum mi-

nime proevisus ).

(1) Za divisione dc’ travagli, dando il massimo svzluppo ad una facolt
dell’ uvomo , tende a paralizzare tutte le altre, cd asvicinare £ operaio allo stato

d’ automa,
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2.” L’ arte per esempio di salare e stagionare il pesce, che ha aumen~
tata la massa de’ commestibili, in conseguenza la ricchezza nazionale ,
non & certo dovuta alla divisione de’ travagli. Quante migliorie non so-
nosi fatte a’ nostri giorni uell’ arte d’ imbianchire, tingere, filare, tessere,
egualmente che nella fusione del ferro e del rame? Ora traggono forse
queste arti il minimo vantaggio dalla divisione del travaglio? — Nella VI
parte ‘di quest’ opera addwrd le contraddizioni di Smith su di questo
argomento.

CAPO V.

AMMASSI.

§ 1. DIMOSTRAZIONE DEL PRINCIPIO.

Y castori, cui serve d’ ordinario alimento la corteccia verde del salice,
pioppo, ontano , ridotta a minuti pezzi, ne fanno ammassi in appositi ma-
gazzini , onde nodrirsene nel verno. Le ragioni di questi ammassi in tempi
anteriori al momento del consumo , sono

1.° Continuazione del bisogno d’ alimento nel tempo iemale , il quale
essendo nullo per molte specie d’ animali , atteso lo stato di torpore in
cui cadono , gli scioglie dalla necessitd degli ammassi ,

2.” Impossibilid di ritrovare in quella stagione la corteccia bisognevole,

Le api hanno una ragione di pit per fare ammassi, € si &

3.° Lo stato fisico del loro individuo, per cui non sarebbe ‘possibile
ad esse il fare le necessarie raccolte in tempo di pioggia di vento di fred-
do , anche nel caso che di quanto ad esse abbisogna , fosse coperta la
campagna.

Nelle combinazioni umane i tre principj,

1.° Bisogno pitt o meno costante di certi oggetti,

2.° Mancunza di circostanze esteriori per ottenerli al momento del bisogno,

3.° Inpossibilita individuale di procurarseli da s ‘stesso al momento
suddetto ,

Questi tre principj, dico , mostrano la necessitd degli ammassi.

Senza ammassi provvisioni scorte capitali, qualunque sia il nome di
cui si voglia far uso, ne I agricoltore potrebbe alimentare i suoi ani-
mali , meuwe il verno ingombra la campagna , n& I artista travagliare nel-
I'intermezzo tra la produzione e la vendita , n¢ il mercante servire il pub-
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Foreign trade, then, though highly beneficial to a country,
as it increases the amount and variety of the objects on which
revenue may be expended, and affords, by the abundance and
cheapness of commodities, incentives to saving, and to the ac-
cumulation of capital, has no tendency to raise the profits of
stock, unless the commodities imported be of that description
on which the wages of labour are expended.

The remarks which have been made respecting foreign trade,
apply equally to home trade. The rate of profits is never in-
creased by a better distribution of labour, by the invention of
machinery, by the establishment of roads and canals, or by any
means of abridging labour either in the manufacture or in the
conveyance of goods. These are causes which operate on price,
and never fail to be highly beneficial to consumers; since they
enable them with the same labour, or with the value of the
produce of the same labour, to obtain in exchange a greater
quantity of the commodity to which the improvement is ap-
plied; but they have no effect whatever on profit. On the other
hand, every diminution in the wages of labour raises profits,
but produces no effect on the price of commodities. One is
advantageous to all classes, for all classes are consumers; the
other is beneficial only to producers; they gain more, but every
thing remains at its former price. In the first case they get
the same as before; but every thing on which their gains are
expended, is diminished in exchangeable value.

The same rule which regulates the relative value of
commodities in one country, does not regulate the relative
value of the commodities exchanged between two or more
countries.

Under a system of perfectly free commerce, each country
naturally devotes its capital and labour to such employments
as are most beneficial to each. This pursuit of individual ad-
vantage is admirably connected with the universal good of the
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whole. By stimulating industry, by rewarding ingenuity, and
by using most efficaciously the peculiar powers bestowed by
nature, it distributes labour most effectively and most eco-
nomically: while, by increasing the general mass of productions,
it diffuses general benefit, and binds together by one common
tie of interest and intercourse, the universal society of
nations throughout the civilized world. It is this principle
which determines that wine shall be made in France and
Portugal, that corn shall be grown in America and Poland,
and that hardware and other goods shall be manufactured in
England.

In one and the same country, profits are, generally speaking,
always on the same level; or differ only as the employment of
capital may be more or less secure and agreeable. It is not so
between different countries. If the profits of capital employed
in Yorkshire, should exceed those of capital employed in
London, capital would speedily move from London to York-
shire, and an equality of profits would be effected; but if in
consequence of the diminished rate of production in the lands
of England, from the increase of capital and population,
wages should rise, and profits fall, it would not follow that
capital and population would necessarily move from England
to Holland, or Spain, or Russia, where profits might be
higher.

If Portugal had no commercial connexion with other coun-
tries, instead of employing a great part of her capital and in-
dustry in the production of wines, with which she purchases
for her own use the cloth and hardware of other countries, she
would be obliged to devote a part of that capital to the manu-
facture of those commodities, which she would thus obtain
probably inferior in quality as well as quantity.

The quantity of wine which she shall give in exchange for
the cloth of England, is not determined by the respective
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quantities of labour devoted to the production of each, as it
would be, if both commodities were manufactured in England,
or both in Portugal.

England may be so circumstanced, that to produce the cloth
may require the labour of 100 men for one year; and if she
attempted to make the wine, it might require the labour of
120 men for the same time. England would therefore find it
her interest to import wine, and to purchase it by the exporta-
tion of cloth.

To produce the wine in Portugal, might require only the
labour of 80 men for one year, and to produce the cloth in the
same country, might require the labour of 9o men for the same
time. It would therefore be advantageous for her to export
wine in exchange for cloth. This exchange might even take place,
notwithstanding that the commodity imported by Portugal
could be produced there with less labour than in England.
Though she could make the cloth with the labour of 90 men,
she would import it from a country where it required the labour
of 100 men to produce it, because it would be advantageous
to her rather to employ her capital in the production of wine,
for which she would obtain more cloth from England, than
she could produce by diverting a portion of her capital from
the cultivation of vines to the manufacture of cloth.

Thus England would give the produce of the labour of
100 men, for the produce of the labour of 80. Such an exchange
could not take place between the individuals of the same
country. The labour of 100 Englishmen cannot be given for
that of 80 Englishmen, but the produce of the labour of 100
Englishmen may be given for the produce of the labour of
80 Portuguese, 60 Russians, or 120 East Indians. The difference
in this respect, between a single country and many, is easily
accounted for, by considering the difficulty with which capital

moves from one country to another, to seek a more profitable
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employment, and the activity with which it invariably passes
from one province to another in the same country.*

It would undoubtedly be advantageous to the capitalists of
England, and to the consumers in both countries, that under
such circumstances, the wine and the cloth should both be
made in Portugal, and therefore that the capital and labour of
England employed in making cloth, should be removed to
Portugal for that purpose. In that case, the relative value of
these commodities would be regulated by the same principle,
as if one were the produce of Yorkshire, and the other of
London: and in every other case, if capital freely flowed towards
those countries where it could be most profitably employed,
there could be no difference in the rate of profit, and no other
difference in the real or labour price of commodities, than the
additional quantity of labour required to convey them to the
various markets where they were to be sold.

Experience, however, shews, that the fancied or real in-
security of capital, when not under the immediate control of
its owner, together with the natural disinclination which every
man has to quit the country of his birth and connexions, and
intrust himself with all his habits fixed, to a strange govern-
ment and new laws, check the emigration of capital. These
feelings, which I should be sorry to see weakened, induce most

* It will appear then, that a country possessing very considerable
advantages in machinery and skill, and which may therefore be enabled
to manufacture commodities with much less labour than her neighbours,
may, in return for such commodities, import a portion of the corn
required for its consumption, even if its land were more fertile, and corn
could be grown with less labour than in the country from which it was
imported. Two men can both make shoes and hats, and one is superior
to the other in both employments; but in making hats, he can only
exceed his competitor by one-fifth or 20 per cent., and in making shoes
he can excel him by one-third or 33 per cent;—will it not be for the
interest of both, that the superior man should employ himself exclusively
in making shoes, and the inferior man in making hats?!

! Cp. A. Smith’s taylor and shoemaker, Bk. 1v, ch. ii; vol. 1, p. 422.
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men of property to be satisfied with a low rate of profits in
their own country, rather than seek a more advantageous em-
ployment for their wealth in foreign nations.

Gold and silver having been chosen for the general medium
of circulation, they are, by the competition of commerce, dis-
tributed in such proportions amongst the different countries
of the world, as to accommodate themselves to the natural
traffic which would take place if no such metals existed, and
the trade between countries were purely a trade of barter.

Thus, cloth cannot be imported into Portugal, unless it sell
there for more gold than it cost in the country from which it
was imported; and wine cannot be imported into England, un-
less it will sell for more there than it cost in Portugal. If the
trade were purely a trade of barter, it could only continue whilst
England could make cloth so cheap as to obtain a greater
quantity of wine with a given quantity of labour, by manu-
facturing cloth than by growing vines; and also whilst the
industry of Portugal were attended by the reverse effects. Now
suppose England to discover a process for making wine, so
that it should become her interest rather to grow it than import
it; she would naturally divert a portion of her capital from the
foreign trade to the home trade; she would cease to manu-
facture cloth for exportation, and would grow wine for herself.
The money price of these commodities would be regulated
accordingly; wine would fall here while cloth continued at its
former price, and in Portugal no alteration would take place
in the price of either commodity. Cloth would continue for
some time to be exported from this country, because its price
would continue to be higher in Portugal than here; but money
instead of wine would be given in exchange for it, till the
accumulation of money here, and its diminution abroad, should
so operate on the relative value of cloth in the two countries,
that it would cease to be profitable to export it. If the improve-



Charles Babbage (1791-1871)

On the Economy of Machinery and Manufactures, Charles Knight,
London, 1832, 2" edition enlarged.









































































































Andrew Ure (1778-1857)

The Philosophy of Manufactures; or, an exposition of the scientific,

moral, and commercial economy of the factory system of Great Britain,
Charles Knight, London, 1835.



THE

PHILOSOPHY OF MANUFACTURES:

OR,

AN EXPOSITION

Oo¥ THR b .

(SIS “a

[P . .
SCIENTIFIC, MORAL, AND COMMERCIA(;ICOIN".OM/Y'.:

S, -34.4'1
J_‘!\‘\

OF THR

FACTORY SYSTEM

OF

Great Britain,

By ANDREW URE, M.D, FRS,
M.G.S., M.A.8.Lon., M. Acad. N.S. Philad.,

S, Pharm. Soc. North Germany,
&c. &e, &e.

LONDON :
CHARLES KNIGHT, LUDGATE-STREET.

MDCCCXXXV.

]/lf.



MANUFACTURING INDUSTRY. 19

of people still lying “in the region and shadow of
death.”

When Adam Smith wrote his immortal elements
of economics, automatic machinery being hardly
known, he was properly led to regard the division of
labour as the grand principle of manufacturing im-
provement ; and he showed, in the example of pin-
making, how each handicraftsman, being thereby
enabled to perfect himself by practice in ‘one point,
becdme a quicker and cheaper workman. In each
branch of manufacture he saw that some parts were, on
that principle, of easy execution, like the cutting of
pin wires into uniform lengths, and some were compa-
ratively difficult, like the formation and fixation of
their heads ; and therefore he concluded that to each
a workman of appropriate value and cost was naturally
assigned. This appropriation forms the very essence
of the division of labour, and has been constantly made
since the origin of society. The ploughman, with
powerful hand and skilful eye, has been always hired
at high wages to form the furrow, and the ploughboy
at low wages, to lead the team. But what was in Dr.
Smith’s time a topic of useful illustration, cannot now
be used without risk of misleading the public mind as to
the right principle of manufacturing industry. In fact,
the division, or rather adaptation of labour to the diffe-
reit talents of men, is little thought of in factory em-
ployment. Onthecontrary, wherever a process requires
peculiar dexterity and steadiness of hand, it is with-
drawn as soon as possible from the cunning workman,
who is prone to irregularities of many kinds, and it is
placed in charge of a peculiar mechanism, so self-re-
gulating, that a child may superintend it. Thus,—to
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take- an, example from the spinning of cotton—the.
first operation in delicacy and importance, is that: of
laying the fibres truly parallel in the spongy slivers;
and the next is that of drawing these out into slender
spongy cords, called rovings, with the least possible
twist; both being perfectly uniform throughout their.
total length.. To execute either of these processes
tolerably by a hand-wheel, would require a degree. of
skill not to be met with in one artisan out of a
hundred. But fine yarn could not be made in
factory-spinning except by taking these steps, nor was
it ever made by machinery till Arkwright’s sagacity
contrived them. Moderately good yarn may be spun
indeed on the hand-wheel without any drawings at all,
and with even indifferent rovings, because the thread,
under the two-fold action of twisting and extension,
has a tendency to equalize itself.

The principle of the factory system then is, to substi-
tute mechanical science for hand skill, and the partition:
of a process into its essential constituents, for the divi-.
sion or graduation of labour among artisans. On the
handicraft plan, labour more or less skilled, was usually.
the most expensive element of production—Materiam
superabat opus; but on the automatic plan, skilled
labour gets progressively superseded, and will, even-
tually, be replaced by mere. overlookers of machines.

By the infirmity of human nature it happens, that the.
more skilful the workman, the more self-willed and in-.
tractable he is apt to become, and, of course, the less;
fit a component of a mechanical system, in which, by
occasional irregularities, he may do great damage to
the whole. The grand object therefore of the modern.
manufacturer is, through the union of capital and
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science, to reduce the task of his work-people to the
-exercise of vigilance and dexterity,—faculties, when
~ -concentred to one process, speedily brought to per-
fection in the young. In the infancy of mechani-
cal engineering, a machine-factory displayed the
division of labour in manifold gradations—the file,
the drill, the lathe, having each its different work-
men in the order of skill : but the dexterous hands of
the filer and driller are now superseded by the planing,
the key-groove cutting, and the drilling-machines ;
and those of the iron and brass turners, by the self-act-
ing slide-lathe. Mr. Anthony Strutt, who conducts the
mechanical department of the great cotton factories of
Belper and Milford, hassothoroughly departed from the
old routine of the schools, that he will employ no man
who .has learned his craft by regular apprenticeship ;
‘but in' contempt, as it. were, of the division of labour
principle, he sets a ploughboy to turn a shaft of per-
haps several tons weight, and never has reason to
repent his preference, because he infuses into the turn-
mg apparatus. a_precision of action, equal, if not su-
perior, to the skill of the most experienced journeyman.
An eminent mechanician in Manchester told me, that

he does not choose to make any steam-engines at pre-
sent, because with his existing means, he would need
to resort to the old principle of the division of labour,
so fruitful of jealousies and strikes among workmen ;
but he intends to prosecute that branch of business
whenever he has prepared suitable arrangements on
- the - equalization of labour, or automatic plan. On
" the graduation system, a man must serve an ap-
" prenticeship of many years before his hand and eye
become. skilled enough for certain mechanical feats;
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but on the system of decomposing a process into its con-
stituents, and. embodying each part in an automatie
machine, a person of common care and capacity may
be entrusted with any of the said elementary parts after
a short probatlon, and may be transferred from one to
another, on any emergency, at the discretion of the
master. Such translations are utterly at variance with
‘the old practice of the division of labour, which fixed
one man to shaping the head of a pin, and another to
sharpening its point, with most irksome and spmt-
wasting uniformity, for- a whole life.

It was indeed a subject of regret to observe how
frequently the workman’s eminence, in any craft,
had to be purchased by the sacrifice of his health
and comfort. To one unvaried operation, which
required unremitting dexterity and diligence, his
hand and eye were constantly on the strain, or if
they were suffered to swerve from their task for a
time, considerable loss ensued, either to the employer,
or the operative, according as the work was done by
the day or by the piece. But on the equalization plan
of self-acting machines, the opera’uve needs to call his
faculties only into agreeable exercise; he is seldom
harassed with anxiety or fatigue, and may find many
leisure moments for either amusement or meditation,
without detriment to his master’s interests or his own.
As his business consists in tending the work of a well
regulated mechanism, he ean learn it in a short period ;
and when he transfers his services from one machine to
another, he varies his task, and enlarges his views, by
thinking on those general eombinations which result
from his and his companions’ labours. Thus, that
cramping of the faculties, that narrowing of the mind,
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that stunting of the frame, which were ascribed, and
not unjustly, by moral writers, to the division of labour,
cannot, in common _circumstances, occur under the
equabledistribution of industry. How superior invigour
and intelligence are the factory mechanics in Lanca-
shire, where the latter system of labour prevails, to the
handicraft artisans of London, who, to a great extent,
continue slaves to the former! The one set is familiar
with almost every physico-mechanical combination,
while the other seldom knows anything beyond the
pin-head sphere of his daily task.

It is, in fact, the constant aim and tendency of every
improvement in machinery to supersede human labour
altogether, or to diminish its cost, by substituting the
industry of women and children for that of men; or
that of ordinary labourers, for trained artisans. In
most of the water-twist, or throstle cotton mills, the
spinning is -entirely managed by females of sixteen
years and upwards. The effect of substituting the
self-acting mule for the common mule, is to discharge
the greater part of the men spinners, and to retain
adolescents and children. The proprietor of a factory
near Stockport. states, in evidence to the commissioners,
that by such substitution, he would save 50I. a week in
wages, in consequence of dispensing with nearly forty
male spinners, at about 25s. of wages each. This ten-
dency to employ merely children with watchful eyes
and nimble fingers, instead of journeymen of long ex-
perience shows how the scholastic dogma of the divi-
sion of labour into degrees of skill has been exploded
by our enhghtened manufacturers.

They are, in truth, much better acquamted with the
‘general economy of the arts, and better qualified to
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Improvements in machinery have a three-fold
bearing :—

1st. They make it possible to fabricate some articles
which, but for them, could not be fabricated at all.

2d. They enable an operative to turn out a greater
quantity of work than he could before,—time, labour,
and quality of work remaining constant.

3d. They effect a substitution of labour compara-
tively unskilled, for that which is more skilled.

The introduction of new machines into any manufac-
ture, with the effect of superseding hand labour, is
tempered by the system of patents, which maintains
them for a certain time at a monopoly price, and
thereby obstructs their rapid multiplication. Did we
admit the principles on which the use of particular
self-acting mechanisms is objected to by workmen, we
should not be able, in any case, to define the limits of
their application. Had parliament acted on such prin-
ciples sixty years ago, none of our manufactures could
have attained to their present state of profitable employ-
ment to either masters or men. The immediate causes
of their vast augmentation may be ascribed, under the
blessing of Providence, to the general spirit of industry
and enterprize among a free and an enlightened people,
left to the unrestrained exercise of their talents in the
employment of a vast capital, pushing to the utmost
the principle of the analysis of labour, summoning to
their service all the resources of scientific research and
mechanical ingenuity ; and finally, availing themselves
of all the benefits to be derived from visiting foreign
countries, not only in order to form new and confirm
old commercial connexions, but to obtain an intimate
knowledge of the wants, the tastes, the habits, the dis-
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NOTE

ON Cuarrer 1. Boox I.

Tauss is, beyond all comparison, the most popular
chapter in the Heallh of Nations: no part of the
work has been so often reprinted in English, or
translated into so many foreign languages ; no part
of it is so commonly read by children, or so well
remembered by them. The perfect truth of the
whole of the doctrine which it teaches, has never
been questioned ; and, what is more, it has been
supposed, by all writers on the principles of political
economy since the time of Adam Smith, to contain
nearly the whole truth on the most important
branch of that science, namely, the production of
wealth. Nevertheless, a careful examination of it
will perhaps show, that, as a description of the
cause of the “ greatest improvements in the produc-
tive powers of labour,” it is not only very deficient,
but also full of error. By first observing the errors
of this chapter, we shall the more readily perceive in
what respects it is defective.

The use of the same term in different senses, or of
different terms in the same sense, is primd facie
evidence that a writer is not thoroughly acquainted
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with his Bubject. Both kinds of oversight occur
frequently in this chapter. To explain them would
be more easy than it is, if, as I have ventured to say
in the Preface, the meaning of the commonest terms
used in treating of political economy, were not still
unsettled. -

No one will deny, however, that there is a wide
difference between an operation, work, or business,
which is performed by labour, and the labour which
performs it. The muscular exertion by which &
house is built, is not the same thing as the operation
of building a house ; the operation of making a pin
is something entirely distinct from the muscular
exertion by means of which the pin is made. These
different things are, over and over again, confounded
by Adam Smith. To establish this position, it will
be sufficient to mark a number of instances in which
he expresses by some other term than * division of
labour,”” what he generally employs that term to
express,

“The important business of msking a pin is, in
this manner, divided into about eighteen dutmct
eperations.”

- “ The separation of different frades and employ+
menis from one another.”’

“ How many different #rades are employed [pur-

‘sued] in each branch of the linen and woollen
manufactures.”

“ So complete a separation of one business from
another.”

“ It is impossible to separate so entirely the busis



CHAP. .1, BOOK 1. 23

ness of the grazier from that of the corn-farmer, as
the {rade of the carpenter is commonly separated
from that of the smith.”

‘ Philosophy or speculation becomes, like every
other employment, the principal or sole ¢rade or occu-
pation of a particular class of citizens. Like every
other employment, too, it is subdivided into a great
number of different branches.”

¢ The subdivision of employment in philosophy, as
well as in every other business, improves dexterity
and saves time.”

In all these instances, and not a few more, divi-
sion is said to take place, not, as the writer says
elsewhere, in the labour which performs operations,
but in the operations which are performed by la-
bour. The impropriety of using terms so dissimilar,
to express the same meaning, is obvious enough ;
but this is not a dispute about terms merely, as will
be seen by the following curious remarks; curious,
that is, as appearing in a treatise on the division of
labour. .

 Observe the accommodation of the most com-
mon artificer or day-labourer in a civilized and
thriving country, and you will perceive that the
number of people of whose industry a part,
though but a small part, has been employed in pro-
curing him this accommodation, exceeds all compu~
tation. 'The woollen coat, for example, which
eovers the day-labourer, as coarse and rough as it
may appear, is the produce of the joint labour of a
great multitude of workmen.”” . ., “ Without
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the assistance and co-operation of - many thousands;
the very meanest person in a civilized country could
not be provided even according to, what we very
falsely imagine, the easy and ‘axmple manner in whlch
he is commonly accommodated.”

Here, then, labour is said to be united, as in fact
it is whenever employments are divided. Nature
has divided labour into single pairs of hands. The
greatest division of labour takes place amongst those
exceedingly barbarous savages who never help each
other, who work separately from each other; and
division of employments, with all its great results,
depends altogether on combination of labour, or
co-operation. Such important consequences spring -
from this principle, that it deserves the most ample
illustration.

 Suppose,” says Dr. Whately, “a number of
travellers proceeding through some nearly desert
country, such as many parts.of America, and jour-
neying together in a kind of cafila or caravan for

" the sake of mutual security : when they came to a
halting-place for the night, they would not fail to
make some kind of extemporaneous arrangement,
that some should unlade and fodder the cattle, while
others should fetch fire-wood from the nearest thicket,
and others water from the spring: some, in the
meantime, would be occupied in pitching tents, or
erecting sheds of boughs; others in preparing food
for the whole party; while some, again, with their
arms .in readiness, would be posted as centinels, in
suitable spots, to watch that the rest might not be .
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surprised by bands of robbers. It would be evi-
dent to them that, but for such an arrangement,
each man would have to go to the spring for water,
and: to the wood for fuel ; would have to prepare
his own meal with almost as much trouble as it
eosts to dress food for the whole, and would have to
perform all these tasks encumbered by his arms, and
on the watch for a hostile attack.”

- All this would be evident to them ; they would
perceive, in short, the great utility of separating
the different occupations required for their ease and
safety. But in order that the travellers should thus
apportion those different occupations amongst their
whole body, it would be necessary that they should
first combine their labour by agreeing to travel to-
gether, and to help each other on the way. If each
of them had travelled alone, each man’s labour
would have been separated or divided, not only from
that of all the others, but again amongst the several
occupations of going to the wood for fire, and to the
spring for water, &c. : if the labour of the travellers
had been so divided, there could not have been any,
the slightest division of their employments. In like
manner, the division of employments which takes
place in a pin-factory, results from, and is wholly
dependent on, the union, generally under one roof,
of all the labour by which the pins are made.
Though no entire pin be made by any one person,
each pin is- the produce of many persons’ united
labour ; many persons whose labour is united, in
order that the whole operation which it is to perform,

D
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may be. separated into distinct parts, and easily
apportioned amongst the workmen. It appears,
therefore, not only that “ division of labour” is a
most improper term as commonly used ; not only
that this is the proper term for expressing a state of
things under which what is commonly expressed by
it—namely, division of employments—cannot pos-
sibly take place ; but that all writers on political
economy, from Adam Smith downwards, while treat-
ing of the * causes of improvement in the produc-
tive powers of labour,”” have overlooked a principle
of first-rate importance.

This principle is, that all improvements in the
productive powers of labour, including division of
employments, depend upon co-operation.

Co-operation appears to be of two distinct kinds :
first, such co-operation as takes place when several
persons help each other in the same employment;
secondly, such co-operation as takes place when
several persons help each other in different employ-
wments. These may be termed simple co-operation,
and complex co-operation. It will be seen presently,
that, until men help each other in simple operations,
they cannot well help each other in operations which
consist of several parts.

The advantage of simple co-operation is illus.
trated by the case of two greyhounds running toge-
ther, which, it is said, will kill more hares than four
greyhounds running separately. In a vast number
of simple operations performed by human exertion,
it is quite obvious that two men working together
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will do more than four, or four times four men, each
of whom should work alone. In the lifting of heavy
weights, for example, in the felling of trees, in the
sawing of timber, in the gathering of much hay or
corn during a short period of fine weather, in drain-
ing a large extent of land during the short season
when such a work may be properly conducted, in the
pulling of ropes on board ship, in the rowing of
large boats, in some mining operations, in the erec-
tion of a scaffolding for building, and in the break-
ing of stones for the repair of a road, so that the
whole of the road shall always be kept in good order;
in all these simple operations, and thousands more,
it is absolutely necessary that many persons should
work together, at the same time, in the same place,
and in the same way. The savages of New Holland
never help each other, even in the most simple
operations ; and their condition is hardly superior,
in some respects it is inferior, to that of the wild
animals which they now and then catch. Let any
one imagine that the labourers of England should
suddenly desist from helping each other in simple
employments, ind he will see at once the prodigious
advantages of simple co-operation. In a countless
number of employments, the produce of labour is,
up to a certain point, in proportion to such mutual
assistance amongst the workmen. This is the first
step in social improvement. A single person, work-
ing entirely by himself, either in hunting, or in cul-
tivating the earth, will not, it seems plain, obtain
more food than what he requires for his own sub-
p2
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sistence : several persons combining their labour,
in the most simple operations either of the chace or
of agriculture, will obtain more food than they
require ; they will obtain a surplus produce, which
surplus produce may either be used as capital for
the employment of more labourers, whereby the
produce, in proportion to the hands at work, will be
still further increased; or it may be given in ex~
change for some other kind of produce, provided
always that some other body of workmen have com-
bined their labour, and have so obtained, of some
other kind of produce, more than they require for
themselves. This possession of capital, and this
power of exchanging, both of them being strictly
dependent on the greater productiveness of labour
arising from simple co-operation, constitute the se-
cond step in social improvement. One body of men
having combined their labour to raise more food
than they require, another body of men are induced
to combine their labour for the purpose of producing
more clothes than they require, and, with those sur~
plus clothes, buying the surplus food of the other
body of labourers; while, if both bodies together
have produced more food and clothes than they both
require, both bodies obtain, by means of exchange, a
proper capital for setting more labourers to work in
their respective occupations. What is true of two
bodies of men, applies to any number of bodies,
however great the difference in their occupations ;
and thus we perceive, that the division of employ-
ments, the power of exchanging, and the possession
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of a capital as well, depend on the combination of
iabour in simple operations.

The use of capital, and not the power, but the act
of exchanging, and further the division of employ-
ments, are still dependent on something else than
simple co-operation; they are all dependent also
upon arrangements, agreements, concert, or com-
bination, of a general kind, in which the whole
society takes a part, and which, for want of a better
expression, may be termed complex co-operation.

When a body of men raise more food than they
want, and employ that surplus food as capital, pay-
ing it in wages to other labourers, those other
labourers act in concert or combination with those
capitalists: it is only by means of concert or co-
operation, that the body who raise more food than
they want, can exchange with the body who raise
more clothes than they want ; and if the two bodies
were separated, either by distance or disinclination
—unless the two bodies should virtually form them-
selves into one, for the common object of raising
enough food and clothes for the whole—they could
not divide into two distinct parts the whole operation
of producing a sufficient quantity of food and
clothes. The division of pursuits, then, into the
management of capital, and such occupations as are
carried on by muscular exertion, all division of em-
ployments, and all exchanges, result from co-opera-
tion amongst men ; not only simple co-operation,
which first raises capital, and surplus produce for
exchange, but also complex co-operation, which

3
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enables the rich man to employ his capital, and the
poor cne to consume it, and which includes all the
means over and above surplus produce, for practising
-exchange, and division of employments amongst dif-
ferent bodies of men. _
Before we proceed to the practical conclusions
which may be drawn from this principle, it seems
right to notice an important distinction between
-simple and complex co-operation. Of the former,
one is always conscious at the time of practising it:
it is obvious to the most ignorant and vulgar eye.
Of the latter, but a very few of the vast numbers
who practise it are in any degree conscious. The
.cause of this distinction is easily seen. When several
.men are employed-in lifting the same weight, or
pulling the same rope, at the same time, and .in the
same place, there can be no sort of doubt that they
co-operate with each other; the fact is impressed on
the mind by the mere sense of sight: but when
several men, or bodies of men, are employed at
.different times and places, and in different pur-
suits, their co-operation with each other, though it
.may be quite as certain, is not so readily perceived
as in the other case : in order to perceive it, a com-
plex operation of the mind is required. And here,
perhaps, we may discover the occasion of Adam
Smith’s error in confounding division of labour with
division of employments, which are really incom-
patible with one another. The division of employ-
ments, he says, “ is commonly supposed to be car-
ried farthest in some very trifling manufactures
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not, perliaps, that it really is carried farther in
them than in others of more importance; but in
those trifling manufactures which are destined to
supply the small wants of but a small number of
people, the whole number of workmen must neces-
sarily be small; and those employed in every dif-
ferent branch of the work can often be collected into
the same workhouse, and placed at once under the
view of the spectator. In those great manufactures,
on the contrary, which are destined to supply the
great wants of the great body of the people, every
different branch employs so great a number of work-
men, that it is impossible to collect them all into
the same workhouse. We can seldom see more, at
one time, than those employed in one single branch,
Though in such manufactures, therefore, the work
may really be divided into a much greater number
of parts, than in those of a more trifling nature, the
division is not near so obvious, and has accordingly
been much less observed.” If the division of em-
ployments had been equally plain under all circum-
stances, Adam Smith would never, probably, have
called it division of labour: he would not have done
so, assuredly, if the complex co-operation which, by
the aid of exchange, gives rise to the division of
employments, had been as obvious as simple co-
operation, which originally provides surplus produce
for exchange. But, be that as it may, there is this
analogy between division of employments and com-
plex co-operation, that both are most easily perceived
when the labourers who practise them work in the
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same place; and are not to be perceived without
more careful examination, when the labourers: whe
practise them work in different places. In a pin-
factory, where ten men produce forty-eight thousand
pins in a day, the co-operation of those ten labourers
is as evident as the division into separate parts of the
whele business performed by their united labour.
The co-operation, on the contrary, which takes place
between those pin-makers and the labourers who
provide them with metal, tools, fire, clothes, and
food, is not to be discovered without reflection ; and
it would, moreover, be a hard task for the most en-
lightened philosopher to reckon the immense number
of persons who co-operate before a single pin can
be made and brought to market. * The woollen
coat,” says Adam Smith, * which covers the day-
labourer, as coarse.and rough as it may appear, is
the produce of the joint labour of a great multitude
of workmen.”” Joint or united labour is another
word for co-operation. If, * without the assistance
and co-operation of many thousands, the very mean-
est person in a civilized country could not be pro-
vided, even according to, what we very falsely -
imagine, the very easy and simple manner in which
he is commonly accommodated,” who shall venture
to form an estimate of the number of people who
combine their labour before the inhabitants of a
city in Europe, at the present time, are supplied
with all the useful and agreeable objects which they
enjoy? The degree of combination of labour, or
co-operation, which is requisite for supplying a city
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with food alone, has been pointed out by Dr.
Whately, with his usual felicity.  Let any one,”
says he, “ propose to himself the problem of supply-
ing with daily provisions of all kinds such a city as
our metropolis, containing above a million of inha-
bitants. * * * * * TNow let any one con-
sider the problem in all its bearings, reflecting on
the enormous and fluctuating number of persons to
be fed—the immense quantity and variety of provi-
sions to be furnished, the importance of a convenient
distribution of them, and the necessity of husbanding
them discreetly; and then let him reflect on the
anxious toil which such a task would impose on a
board of the most experienced and intelligent com-
missioners, who, after all, would be able to discharge
their office but very inadequately. Yet this object
is accomplished far better than it could be by any
effort of human wisdom, through the agency of men
who think each of nothing but his more immediate
interest—who, with that object in view, perform their
respective parts with cheerful zeal, and coMBINE un-
consciously to employ the wisest means for effecting
an object, the vastness of which it would bewilder
them even to contemplate.”” They are not more con-
scious of dividing into many distinct parts the whole
employment of providing a city with provisions, than
they are of co-operating for the purpose of such divi-
sion; but neither the combination of labour, nor the
division of employments, is less certain for being
hidden from ignorant and vulgar observers.

It is now time to notice some of the most im-
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portant practical conclusions which may be drawn
from the principle of co-operation.

1. The inhabitants of England, it may be pre-
sumed, obtain more and better food than the in-
habitants of France ; yetall the food of England is
said to be raised by the labour of less than one-
third of the people, while more than two-thirds of
the people of France are supposed to be engaged in
raising food for the whole. If it be so, then, in
France, only three people are supported by the
labour of two cultivators, while, in England, the
labour of two cultivators supports six people ; Eng-
lish agriculture is twice as productive as French
agriculture. To what are we to attribute this re-
markable difference? It has been attributed, and
with much appearance of truth, to the French law
of division, which, at the death of a French proprie-
tor, separates his land into properties as numerous
as his children, and which has thus established, in
the greater part of France, a system of agriculture
resembling that which is practised in the greater
part of Ireland, where agricultural industry does not
appear to be more productive than it is in France.
In both countries, the greater part of the land is di-
vided into very small farms, or rather separate fields.
But this division of .the land into small holdings
does not in any degree affect its natural fertility ;
nay, the soils of France and Ireland are considered
to be more fertile than the soil of England. In
what way, then,—by what process is it, that this
division of the land into a great number of small
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holdings, has so injurious an effect on the produc-
tiveness of agricultural labour in Ireland and
France? By means, it would appear, of dividing
the greater part of the agricultural labour of those
countries into fractions as numerous as the la-
bourers. A small cultivator in France, like a
cottier in Ireland, works by himself, or at most with
no other assistance than that of his children. Not
only is his labour separated from that of all other
workmen, but it is necessarily divided again amongst
the several employments, few though they be, which
must be pursued before the scanty wants of his
family can be supplied: he practises the very re-
verse of the two great causes of improvement in the
productiveness of labour, which are—combination of
labour and division of employments; he divides la-
bour into the smallest fraction into which it can be
divided, viz., a single pair of hands; and he com-
bines as many different employments as he has time
to engage in. Only a portion of his labour is be-
stowed on agriculture ; so that he wants the skill of
one, the whole of whose labour is applied, by means
of the division of employments, to a single object ;
and that portion of his unskilful labour, never being °
assisted by the labour of any other person, is always
as weak as possible. The result is, that he pro-
duces.but little, if any more food, than is sufficient
for the support of his own family, even according to
the miserable way in which such families are gene-
rally supported.

In England, on the other hand, the greater part
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of the land is held in such large pieces, that the
-cultivation of each piece requires the employment
of a considerable number of hands. On an Eng-
lish farm, speaking generally, many labourers help
each other, not only in those simple operations where
all the work is alike, but in those complex ones
which admit of division of employments. On an
English farm, therefore, labour is applied, not only
with the maximum of power, but also with the
maximum of skill ; and the quantity of food raised
consequently is, in proportion to the number of
labourers, as great as our present knowledge of
agriculture permits. It is by means of co-operation,
one cannot repeat it too often, that the agricultural
labour of England is twice as productive as that of
France or Ireland ; or, to reverse the proposition,
it is by means of a minute division of labour that
the agricultural labour of France or Ireland is but
half as productive as that of England.

Two-thirds of the people of France or Ireland
being engaged in agriculture, only one-third is set
free, as it were, to engage in other occupations ;
whereas in England, all the food of the people being
produced by one-third of their number, two-thirds
of the people may be occupied in pursuits not agri-
cultural. The obvious superiority of England to
France or Ireland; in respect to general wealth, is
thus satisfactorily explained. This consideration
also explains by what process it is, that the foreign
commerce of England,—her power of exchanging
objects of home production for useful or agreeable
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objects which are produced in distant countries,—is
so very much greater, having regard to numbers in
each country, than that of Ireland or France. '

But what are the useful conclusions that we are
here to draw from observing in France some of the
bad effects of division of labour, and in England
some of the admirable effects of co-operation? They
are, in the first place, that a constant misapplication
of the term “ division of labour’ seems to have kept
out of sight a more important principle than that
of the division of employments ; and that the sooner
we can learn to use the term “ division of labour”
in its proper sense, the sooner shall we perceive all
the value of the principle of co-operation. Secondly,
that in one respect, at least, it is in the power, and
seems to be within the province of legislation, to
interfere with the operations of political economy ;
in so far, that is, as to prevent or correct the hurtful
effects on the production of national wealth, which
arise from a minute subdivision of landed property,
whether held in fee or on lease.

2. The division of landed property, or any other
cause that produces a. minute subdivision of labour,
tends to check the intellectual and moral improve-
ment of the people who are subject to it. When a
man is not in any degree assisted by other men, he
cannot live except by cultivating the earth: if the
whole labour of a society were divided into fractions
as numerous as the people, all the people must ne-
cessarily be producers of food, since there would be
combination of labour, or co-operation, if any one

VOL. L E
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should produce food for another, 'There never
was a society, probably, which had advanced
beyond the hunting state, and yet subsisted without
any co-operation amongst its members ; but there
are large masses of people, in different parts of the
world, whose mode of holding land tends to make
every one of them a cultivator. In a great part of
France, such is the tendency of the law of division 3
and the mode of letting land in Ireland has a simi-
lar tendency. In Turkey, and in many parts of
China, the laws relating to property in land, or some
other cause or causes, produce a similar result.
Now, wherever this tendency exists, a large propor-
tion of the people are necessarily engaged in the
very same pursuits ; each labourer, or at most, each
labourer’s family, cultivates the ground with a view
to obtaining food for each family, and pursues some
other occupations which are alike, or nearly alike,
for all the families. All the people, it follows, are,
or rather would be, under this extreme supposition,
precisely like one another: in actual cases, it is only
a very large proportion of the people who are pre-
cisely like one another. But as the number
of people who follow occupations different from
those of the mejority, end different from each
other, bears a small proportion to the majority, the
whole people may be said to be, what it is obvious
that the majority must be, extremely monotonous.
As knowledge comes by comparison, and the means
of comparison are in proportion to varigty, a mono-
tonous people are necessarily dull and ignorant.
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“ Though,” says Adam Smith, “in a rude state of
society there is a good deal of variety in the occu-
pations of every individual, there is not a great deal
in those of the whole society. Every man does, or
is capable of doing, almost everything which any
other man does, or is capable of doing. Every man
has a considerable degree of knowledge, ingenuity,
and invention, but scarce any man has a great de-
gree. The degree, however, which is commonly
possessed, is generally sufficient for conducting the
whole simple business of society. In a civilized
state, on the contrary, though there is little variety
in the occupations of the greater part of individuals,
there is an almost infinite variety in those of
the whole community. These varied occupations
present an almost infinite variety of objects to the
contemplation of those few who, being attached to
no particular occupation themselves, have leisure
and inclination to examine the occupations of other
people. The contemplation of so great a variety of
objects necessarily exercises their minds in endless
comparisons and combinations, and renders their
understandings in an extraordinary degree both
acute and comprehensive.” Reverse the picture:
observe the state of society in which there is but
little variety of occupation or of character, and we
see a people who are ignorant, torpid, and stagnant.
“ The population of that country,”” says Mr. Birk-
beck in his Tour in France, “seems to be arranged
thus :—A town depends for subsistence on the lands
immediately around it: the cultivators individually
E?
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have not much to spare; because, as their hus-
bandry is a sort of gardening, it requires a large
country population, and has, in proportion, a less
superfluity of produce. Thus is formed a numerous
but poor country population. The cultivator re-
ceives payment for his surplus produce in sous, and
he expends only sous. The tradesman is on a par
with the farmer: as they receive, so they expend ;
and thus fifty thousand persons may inhabit a dis-
trict, with a town of ten thousand inhabitants in the
centre of it, bartering the superfluity of the country
for the arts and manufactures of .the town. Poor
from generation to generation, and growing con-
tinually poorer as they increase in numbers; in the
country, by the division and subdivision of property;
in the town, by the subdivision of trades and pro-
fessions.* Such a people, instead of proceeding
from the necessaries to the comforts of life, and then
to the luxuries, as is the order of things in England,
are rather retrograde than progressive. There is
no advancement in French society ; no improve-
ment, nor hope of it.”> Monotony, ignqrance, and
stagnation, are, in like manner, the characteristics
of the great majority of the people in Ireland,
Turkey, and China. In all those countries, as well

* This is a mistake. The town’s people grow poorer in
consequence of the increasing poverty of the country people.
The greater the surplus produce of agricultural labour, the
greater is the subdivision of trades and professions in towns,
The mistake would not have been made, probably, if the term
¢ division of labour” had never been used to express division
of employments.
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as France, the greater part of society consists of a
mere multiplication of one grower of food. Such
monotonous, ignorant, and stagnant masses, in which
whatever affects one man affects all in the same
way, are well suited to be governed by one central,
and, as regards them, wholly irresponsible authority.
At the present time, a single man leads or governs
the greater part of the Irish people,—those of them
who are precisely like each other,—as if he held
them all by one unbroken string. The facility
with which the central and irresponsible govern-
ments of China, Turkey, and France, are carried on,
as well as the passionate but unreasoning love of
equality which, in Turkey and France, at least,
seems to be not inconsistent with a slavish respect
for the worst kind of authority, may be traced, it
would appear, to the operation of causes in political
economy. Here is one proof amongst many, that
political economy is not, as it has been termed by
a modern poet and novelist of reputation, a “ mate-
rial science:’’ it is a science which relates to the
intellectual and moral condition of nations, as well
as to their physical enjoyments; to philosophy in
general, as well as to the useful arts; to the state
of literature, as well as of manufaciures; to the
character of men and of governments, as well as to
objects of a purely material kind. This is the
useful conclusion that may be drawn from the
above inquiry ; for if it were generally admitted to
be true, the first chapter in the book of science
would be given to political economy.
E3
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3. In a great part of Europe at the present time,
and more especially in England, the poorer order of
people, who everywhere compose the great majority,
are dissatisfied with their condition, and, having
learned to communicate with each other by means
of reading, are occupied with projects for making
that condition better. Amongst these projects is the
very old one of an agrarian law, the new ones of
spade husbandry, the allotment system, and home
colonies, and the very curious scheme of Mr. Robert
Owen. Against all of these proposals, the principle
of combination of labour furnishes a conclusive ar-
gument.

Divide mankind, says the proposer of an agrarian
law, into the smallest possible fractions; let every
man have his little bit of land; make a nation of
gardeners, a vast multiplication of one .gardener,
without surplus produce, exchange, intercourse, or
any other stimulant to mental or even bodily exer-
tion ; a poor, monotonous, and stagnant people; a
nation of precisely similar vegetables, of mere potato-
growers, or, one might almost say, of potatoes.

England, say the advocates of spade-husbandry
and the allotment system, would support thrice her
actual population, if every one who desired it should
obtain a small allotment of land. And this is quite
true; as the quantity of potatoes grown in England
might be multiplied a thousandfold, if, in England,
nothing were grown but potatoes. But then, not
to mention what would happen when there was a
failure of the potato crop, the English would be a



CHAP. I. BOOK I. 43

nation of potato-growers, all alike poor and bar-
barous ; thoroughly Irish; or worse, for in Ireland
there is some variety. The French, with their allot-
ment system, are becoming a nation of potato-
growers; one family of potato-growers multiplied
by about eight millions. Cut up all mankind, ex-
claims Mr. Robert Owen, into small distinct socie-
ties, amongst which there shall be no exchange or
intercourse ; each member of each of which societies
shall again divide his labour amongst several employ-
ments; all the members employing themselves by
turns in the most dissimilar occupations; now dig-
ging, then teaching, then mending a shoe; now
weaving, then printing, and next killing a pig: let
each member of each society be like all the other
members, and all the societies like each other. And
this has been called a co-operative system. It is
not, indeed, so thoroughly separative, as the schemes
for giving land to every one ; but the essence of Mr.
Owen’s scheme is the division of labour ; the sepa-
ration of all mankind into distinct though very large
families, and the division of the labour of each mem-
ber of those families amongst many different occu-
pations. In a great part of Ireland, every cottier’s
family, being independent of all the others, is a small
¢ co-operative society,” in the sense of Mr. Owen.
Divide and pauperize ; divide and stupify ; separate
mankind enough, and they will be, all alike, poor,
ignorant, torpid, and pusillanimous. When, on the
other hand, we reflect, that there is a strict, though
not evident combination of labour, for the purpose
of dividing employments, between, the growers of
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cotton in America and the weavers of cottont at Man-
chester, and that the cotton could not be grown and
woven without the evident co-operation of many
hands in every cotton field, and of many hands in
every factory ; when we consider that all the wealth
of the world, over and above the food sufficient to
maintain the producers of food, results from simple
combination of labour in works which one man can-
not perform, and from complex combination of labour
in works which are susceptible of being divided into
parts, it will be seen that society improves in proper-
tion as the principle of co-operation obtains more and
more force, and that all schemes. for dividing labour
tend to drive us back into a state of barbarism. In
the principle of co-operation we find a complete ar~
gument against all schemes for dividing land into
small portions, or for dividing men into small socie~
ties ; and this is, at the present time, a conclusion of
great practical value.

4. In that early stage of society, when the number
of people is very scanty in proportion to land, when
there is far more land than suffices for the support
of all the people, and every one, therefore, may rea-
dily obtain some land of his own, if every one indulges
a propensity to own and cultivate land, as has gene-
rally been the case, all the labour of the eommunity
must be divided into fractions equal to the number
of families. Under such a state of things, there
could be little or no surplus produce, scarce @ny
division of employments, and little or no exchange.
What then would happen? Such a society would
make no progress in wealth, unless it should hit
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upon some method of combining the labour of many
hands in those operations, at least, which one man
cannot perform. But we suppose that no one mem-
ber of this society is willing to work in combination
with any other member, because all of them are en-
gaged in cultivating their own separate pieces of land.
No one of them can persuade any of the others to
work along with him. But some of them are stronger
than others; and where persuasion fails, they can
use force. He who could not entice others to work
with him, now compels them to work for him ;
slavery is established, and, together with that mon-
strous evil, the great advantage of combination of
Jabour. However shocking the means, the end ob-
tained was good ; more productive labcur; surplus
produce; the accumulation of capital, and the
division of employments; and exchange, not only
amongst each body of workmen, but amongst the
different bodies. All nations, or nearly all, accord-
ingly, have undergone the state of slavery, some-
times making slaves of the people of the country,
sometimes obtaining slaves by means either of pur-
chase from other nations, or of war; and it isequally
remarkable that wherever population has increased
s0 as to render land scarce, so as to provide for
the combination of free labour, slavery has either
assumed a very mild form, or has been wholly
abolished. It is also remarkable that slavery was
revived in America by nations which had lately
abolished it in Europe. Bodies of emigrants from
Spain, England, and other European countries, set-
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tled in America, and took possession, in every case,
of such a quantity of land, that there was enough,
and more than enough, for all the settlers. With
such abundance of land that every one could readily
obtain a piece for himself, there would have been
little combination of labour amongst those people,
if they had not obtained slaves who might be com-
pelled to help each other. All of those bodies of
settlers did obtain slaves of one sort or other;
either red men, the natives of the country, or black
men purchased in Africa, or criminals transported
from Europe, or Europeans not criminals, who were
kidnapped and sold like the black natives of Africa.
In America, no commodity of which the production
requires the constant employment of many hands
in the same work, or admits of much division of
employments, such as rice, cotton, tobacco, and
sugar, has ever been raised in large quantities ex-
cept by the combined labour of slaves. The coloni-
zers of America, our feudal ancestors, and the Jews
of old, had one and the same motive for permitting
the institution of slavery. In Europe, except in
those parts where land is still extremely cheap, that
motive has ceased to operate ; but in America, where
land is nearly as cheap as ever, the number of slaves
continues to increase as fast as the number of free-
men. In the United States of North America alone,
the number of slaves is computed to be two millions,
which number, supposing each slave to be worth
upon the average sixty pounds, represents a money
value of one hundred and twenty million pounds
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sterling, The principle of co-operation explains the
origin of slavery, the abolition of slavery in some
countries, and the steady progress which slavery
is making in others.

This opinion is so very different from one recently
expressed by a well-known writer on political eco-
nomy, that I am tempted to examine his view of the
subject.

“ Origin of Slavery.—A great deal of learning
has been employed in tracing the history of slavery,
though the subject is still far from being exhausted.
It seems most probable, that it originally grew out
of a state of war. In rude uncivilized communities,
where the passion of revenge acquires a strength un-
known in more advanced states of society, captives
taken in war are adjudged to belong to the victors,
who may either put them to the sword or reduce
them to a state of servitude. In antiquity, the ideas
of war and slavery are inseparable. Probably, in
very remote ages, prisoners were most commonly put
to death; but the selfish gradually predominated
over the more passionate feelings, and for many ages
it was usual to reduce them to the condition of slaves;
being either sold by their captors, or employed by
them as they might think fit. ‘Jure gentium,’
says Justinian, ¢servi nostri sunt, qui ab hostibus
capiuntur ¥, »

War was a means, though only one means, let
us observe, of obtaining slaves ; but what was the

* Professor McCulloch, Dictionary of Commerae, p.0860.
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motive for employing that means to thatend? And
the serfship of our ancestors, did that “originally
grow out of a state of war’’? And what had war to
do with the breeding of slaves amongst the ancients?
Is it by a state of war that the whites of the North
" American slave-states are induced to breed slaves, so
as to increase the whole number of slaves at the rate
of about sixty thousand a-year, and that others are
induced to buy that increase-for about three mil-
lion six hundred thousand pounds sterling a-year?
During a period of eighty-six years, six hundred and:
ten thousand African slaves have been imported into
the island of Jamaica alone ; and recently, during
three years, one hundred and fifty thousand negroes
are said to have been transported from Africa to
Brazil: was it the African wars in which those
slaves were made prisoners, that caused this supply
of labour for the Jamaica and Brazilian planters?
or did the urgent want of labourers in Jamaica and
Brazil cause the wars in Africa? In ancient times the
cases are without end, wherein a state of war “ origi-
nally grew out >’ of the desire to obtain slaves for use
. orsale. A good part of the commerce of the states
of ancient Greece, and of the colonies which they
planted in Sicily and Asia Minor, consisted of a
slave-trade. As for Justinian, if he had explained
the object of the international law of slavery, instead
of merely stating what the law was, he might have
been quoted to some sort of purpose. But at all
events, Professor McCulloch may well say, that this
subject is far from being exhausted. He has writ-

[y
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ten at great length on the evils which result from the
minute division of landed property in France: if he
had ascertained in what way, by what process it is,
that the minute division of property in land renders
labour weak and unproductive ; if he had seen that
the grand evil of a minute division of land, is a
minute division of labour, and that in countries
where land is very cheap, free labour is apt to be
minutely divided, but is more readily combined as
land becomes dearer, he would not, probably, have
been at a loss to account for the origin, the total or
partial abolition, and the actual progress of slavery
in different parts of the world.

Supposing it to be true that great cheapness of
land, by enabling every freeman to obtain land of
his own, furnishes a motive for establishing and
maintaining slavery, for the sake of the manifold ad-
vantages which are derived from combination of
labour, then, from the above inquiry, we may draw
this important conclusion : that in countries where
land is very cheap, slavery, though it may be legally
abolished, will not be replaced by the combined
labour of freemen, unless means be found to enhance
the price of land. If the negroes of the British
‘West Indies, as soon as they shall be set entirely free,
are permitted to divide their labour in the cultivation
of separate pieces of ground, as numerous as the
labourers, all, or nearly all, the production of those
countries, over and above what supports the pro-
ducers, must necessarily cease ; and we shall only
have substituted eight hundred thousand savages

F
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for the same number of slaves. In the United
States, the great cheapness of- land which gives
occasion to slavery,—which causes a steady increase
of the number of slaves, in equal proportion to the
increase of freemen wanting to employ combined
labour,—arises from the very low price at which
Congress disposes of new land in the western wilder-
ness. The means then by which to prevent the
abolition of slavery in the West Indies from putting
anend to the surplus production of those countries,
and the means of abolishing slavery in the United
States, without putting an end to employments
which require the constant and combined labour of
many hands ; the means to both of these very use-
ful ends, are to be found in the principle of co-
operation.

Those who have gone along with me in condemn-
ing Adam Smith’s misapplication of the term * divi-
sion of labour,”” will see that this is an error which
runs through the present chapter, except when it is
interrupted by the use of other terms to express
what he generally means by that improper one.
Thus the chapter displays the further error of con«
fusion. Itis to the confusion of ideas on the subject
introduced by these errors, that we must attribute
the author’s oversight in neglecting to lay a founda-
tion for his beautiful illustrations of the principle
of division of employments, and to point out the
real evils of division of labour. In the two next
chapters, indeed, he endeavours to show that the
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division of employments arises from a certain pro-
pensity in men to exchange one thing for another,
and he proves that division of employments is limited
by the extent of the market; but all this leaves un-
touched the principle of co-operation ; of that com-
bination of means for a common end, which provides
surplus produce for exchange, opens the way for the
division of employments, and causes surplus produce,
when still further increased by that division of em-
ployments, to be exchanged at market. Not obtain-
ing a clear sight of this good principle, it was but
natural that our author, with all his sagacity, should
fail to perceive the bad effects which the division of
labour sometimes occasions to very advanced socie-
ties. Such are the main points in which the present
chapter- seems to be defective as a disquisition on
the causes of “ the greatest improvement in the
productive powers of labour.”” The deficiency has
not, as far as I know, been supplied by any writer
on the production of wealth ; but it must be care-
fully supplied before we have anything like a perfect
treatise on that branch of political economy *.

~ * Mr. Poulett Scrope, in his recent work, on the ¢ Princi-
ples of Political Economy,’ while he acknowledges the princi-
ple of combination, yet retains the word division, so as to
produce an almost ludicrous contradiction of terms, ¢ The
first essential,” he says, ¢‘ towards production is labour. To
_ play its part efficiently in this great business, the labour of in-
dividuals must be combined, or, in other words, the labour
required for producing certain results must be divided among
several individuals, * ¢ * The system of the division of
labour might be equally called the combination of labour, since
F2
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its effect is the co-operation of many labourers to produce a
common result.”

There is no such reason for using division and combination
as synonymous terms ; for co-operation is not the effect of,
but actually #s, combination of labour. This is a good exam-
ple of the confusion of ideas produced by the habit of calling
division of employments ¢ division of labour.” In what follows,
however, the idea of combination is most happily expressed.

¢ In fact, wherever this system (division of employments)
has made any considerable progress, the society assumes em-
phatically a co-operative character. Every member is depen-
dent on the aid of others in everything that he does, and for
everything that he enjoys. The ploughman cannot turn a
furrow without the help of the wheelwright and smith ; these
can do nothing without that of the timber and iron merchant,
the miner, and the smelter. These again must be assisted by
the rope-maker, the powder-manufacturer, the engineer, the
carrier, and several others ; while all depend upon the baker,
the mealman, the butcher, the farmer, the grazier, &c. for
their supplies of food, andon the tailor, the cotton and cloth
weavers, the flax and wool grower, the importer of cotton,
&c. for their clothing. All society is, in fact, one closely
woven web of mutual dependence, in which every individual
fibre gains in strength and utility from its entwinement with
the rest.”

It will now be seen, that the object with which the word
¢ employments” has been inserted after the word “ labour,”
wherever the term ¢ division of labour’ occurs in the text,
is to prevent the student in political economy from falling, at
the very outset of his career, into a8 mostmischievous confu-
sion of ideas. If, throughout the text, the term ¢ division of
employments” were substituted for ¢ division of labour,” this
chapter would be perfect as a treatise on the former subject,
and would be defective only as wanting some explanation of
the evils which result from division of labour,
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O~ CuArTER II. Book 1.

Tue highly ingenious illustrations of the alleged
principle, which it is the object of this chapter to
establish, have kept out of view some considerations
from which it will appear that, in truth, there is no
such principle ; that division of employments does
not arise from a mere trucking propensity in man,
but from certain human peculiarities which give oc-
casion to exchange itself.

The wants of every inferior animal are extremely
limited. No inferior animal wants more than food
and shelter ; the quantity and kind of food, and the
kind of ‘shelter, being always the same with respect
to each race of animals. Bees never want anything
more than a hole to live in, and honey to live upon;
birds are always content with berries or insects for
food, and the same sort of nest for bringing forth
their young ; fish, cattle, and dogs, do not even re-
quire shelter, but their only want is supplied when
they obtain as much food as satisfies their hunger.
The wants of man, on the contrary, are unlimited.
‘When a man has obtained, of any one thing, or of
a number of things, as much as he can himself con-
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sume, he desires to possess more, as the means of
procuring, what an inferior animal never wants, lei-
sure, distinction, and command over the affections
and wills of his fellow-creatures. The wants of man
differ also from those of the inferior animals in the
infinite variety of objects which they embrace. The
wants, or rather appetites, of an inferior animal,
being always limited, not only with respect to the
quantity of any object desired, but also to one, or at
most two or three different objects, are supplied by
the operation of an unvarying instinct, which may
be termed a propensity ; but the wants of man being
unlimited, both as to the quantity and diversity of
objects desired, and extending to objects which can-
not be produced but in different and often very
distant places, could not be supplied, unless the pro-
ductive power of his labour were susceptible of being
augmented, both in force and in variety, according
to the increase of those wants.

There are many ways in which the produce of
human labour may be increased either in quantity
orin variety. The most striking of those means
are, first, simple and obvious co-operation, as when
several men assist each other in doing that which
one man cannot do; secondly, the accumulation of
capital ; thirdly, the invention of tools ; fourthly,
the taming of wild animals, and the use of them in
works of production ; fifthly, that complex, and not
obvious co-operation, which allows of division of
employments and exchange, two other means of
augmenting both the quantity and the variety of
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the produce of human labour. By the possession
of faculties which are peculiar to mankind, such as
speech, reason, and invention, men are enabled to
adopt all these methods of gratifying a propensity,
if so it may be called, which is also peculiar to man ;
a disposition to procure, not only a variety of objects
for the consumption of the individual, but also
more than the individual can consume, of a variety
of objects, the possession of which excites the admi-
ration, or gives command over the affections and
wills of other men.

Some of these means are independent of all the
others ; some are steps to the employment of others ;
it is only when in conjunction, that some can be
employed with effect. Simple and obvious co-opera-
tion, for example, which takes place amongst ants
and bees, may be carried on by itself ; complex co~
operation is an indispensable step, both to division
of employments and to exchange ; division of em-
ployments would be of no use without exchange,
and exchange would never be practised without divi-
sion of employments. But the greater or less de-
pendence of some of these means upon others does
not give to any of them the rank of an original cause.
Admit that there can be no exchange without some
sort of division of employments, still it does not follow
that division of employments is the cause of ex-
. change : though there be no division of employments
without exchange, it does not follow that exchange
is the cause of division of employments. The pin-
maker, the baker, and the brewer exchange different

@
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objects; but if we may say that their motive for
dividing into three distinct parts the whole work of
producing a certain quantity of pins, bread, and
beer, is a propensity to exchange different objects,
we may also say, that they exchange different ob-
jects in order to indulge a propensity for pursuing
different occupations. The wine-growers of Portu-
gal, and the makers of hard-ware at Birmingham,
separate into distinct parts the whole work of pro-
ducing wine and hard-ware, and exchange those
different productions for one another ; but it does
not appear that they are moved so to do by a propen-
sity either to pursue different occupations, or to ex-
change different productions: each party is moved
by a desire to obtain two different objects, both of
which neither party could procure with so little
labour as, when the whole work is divided, suffices
to produce both of those objects for both parties.
Nay, there are very many cases in which a desire for
some object could not be indulged, at whatever cost
of labour, without division of employments and ex-
change. Let us suppose it possible that the nail-
makers of Warwickshire should produce port wine -
as well as nails, still they could not produce tea:
their desire for tea could not be gratified except by
means of a division of employments and exchange,
however little obvious that division, and however
roundabout and complicated that exchange, between
themselves and the growers of tea in China. Ex-
change, then, seems to have been adopted by men,
not from any propensity to truck and barter, but as
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one means, amongst many, of augmenting the quan-
tity and the variety of the produce of labour. The
same account precisely may be given of the division
of employments.

If the division of employments were the neces-
sary consequence, as Adam Smith represents it
to be, of an instinct common to all men, the
wealth of all nations would be equal in proportion,
and at all times the same. But some nations
are very much richer than others; and national
wealth decreases at one time, and increases at
another. The supposed propensity to truck and
barter affords no explanation of the different de-
grees of wealth enjoyed by various nations, and
by the same nation at different times: whereas a
complete explanation of these differences is to be
found in the principle that man’s peculiar wants
and faculties concur in giving occasion to the adop-
tion of several means, of which the division of em-
ployments is one, and exchange another, for in-
creasing the quantity and the variety of the produce
of labour. Acknowledging this principle, we see
the effect of laws, and, let us add, of wars and
revolutions, upon industry ; how the sure and quiet .
possession of the produce of labour strengthens the
desire for obtaining more and more of that produce;
how obstacles to exchange, interposed by war, or
by ignorant power, cramp one of the chief means by
which labour is rendered more productive ; and how
the discovery of America, and of such new objects
of desire as sugar, cotton, and tobacco, has changed

62



64 NOTE ON CHAP. II. BOOK I.

the face of the greater part of Europe. From this
principle we may also draw a- conclusion, which
would be wholly shut out by the supposition, that
the only object of men in dividing their employ-
ments, is to gratify a trucking disposition; the
conclusion, that the productive powers, and there-
fore the enjoyments of mankind, are susceptible
of indefinite augmentation.* The next chapter
relates to one of the circumstances on which

the increase of those powers and enjoyments closely
depends.

* It is only the multiplication of the kinds of wants, which
renders the passion for wealth unlimited. The wants of
savages, for example, are confined to a few of the most neces-
sary articles, such as food and clothing; and of these they
have not a sufficiency. Supposing, however, for a moment,
that the catalogue of their wants could remain invariable, it
is not difficult to conceive the means by which their existing
wants might be fully gratified. They might be fed to satiety,
and clothed to satiety; and thus (all new wants being ex-
cluded by the hypothesis) the final sum of the wealth would
be reached, and all further production would be useless. The
same would be true of more civilized societies, were their
wants in like manner limited to any determinate number.
If no books of any other description had ever been wanted,
than such as existed at the time when printing was invented,
this art might soon have multiplied copies to a degree fully
adequate to the supply of all. The same is true of every
other particular commodity ; and thus it is the infinite variety
of wantls, and of the kinds of commodities necessary to their
gratification, which alone renders the passion for wealth in-
definite and insatiable.— Lecture on the Notion of Value; by
the Rev. W. F. Lloyd. )
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ON Cuarrer IIT. Book I.

IN this chapter, Adam Smith, though without being
aware of it, recognizes and illustrates the principle
of combination of labour. :

A village affords no market for labour in the em-~
ployment of carrying goods, because a porter could
not there find any one willing and able to join with
him in a division of employments. In a town, he
finds a market for his labour; that is, he finds one
or more persons willing and able to join with him
in a division of employments. A town is only a
concentration of villages; a more striking example
than a village of that combination of labour which
is indispensable to the division of employments.

Why do not “such situations as the lone houses
of very small villages which are scattered about in
so desert a country as the Highlands of Scot-
land,” afford a market for labour in the separate
employments of the butcher, baker, brewer, smith,
carpenter, and mason? Because, it seems evident,
the people are so much separated from each other
by distance, that the combination of their labour for
a more perfect division of employments than takes

VOL. L. H
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place amongst them, is quite impossible. Their
labour being divided by the separation of the work-
men, each workman combines as many operations
as he has time for, after raising the means of his
own subsistence. Their employments are not di-
vided, because their labour is.

Water-carriage is so very advantageous, only be-
cause it gives opportunity for combination of labour
and division of employments amongst those who
reside in distant places. The term * division of
labour,” let us repeat once more, and for the last
time, really expresses a state of things which pre-
cludes division of employments.

The proposition at the head of this chapter, how-
ever true and important, does not express all the
influence which belongs to the power of exchanging.
The increased dexterity, the saving of time, and the
invention of machines, which result from division of
employments, though the greatest, are not the only
improvements in the productive powers of labour.
Labour is more or less productive in proportion te
the energy of the labourers, as well as in propor-
tion to the extent to which employments are divided.
Some nations excel others quite as mueh in the
energy with which they work, as in the division of
their employments. Some are what we call indus-
trious; some remarkable for their laginess; and
this difference in the energy of labour often occurs
between people who inhabit different parts.of the
same country. In whatever employment, an Eng-
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lishman will, speaking generally, work twice as hard
as a Portuguese, and for a much greater number of
hours in the course of a week. The inhabitants of
the north of France are allowed to be much more
industrious than those of the south. If we may
speak of England and Ireland as the same country,
‘every one who has compared the habits of the Irish
and English peasantry- with respect to industry,
must have observed another exampleé of different de-
grees of energy in the labour of the same people.
Such differences in the energy of labour,—in the
spirit with which work is performed, and the time
devoted to labour,—are evidently one cause, and a
very important one, of the different degrees of
wealth in different countries, and in different parts
of the same country.

This energy of labour appears to be limited, quite
as much as the division of employments, by the
power of exchanging. The means of mere subsist-
ence may generally be provided with a very mode-
rate degree of exertion. Why, then, does any one
ever exceed that moderate degree of exertion which
is sufficient to maintain him? No one ever does so,
except with a view to obtaining some object or ob-
jects over and above the means of subsistence. But
such objects can generally be obtained no otherwise
than by means of exchange. In order to obtain
them, he who has produced enough for his own sub-
sistence, must produce something more, so as to have
the means of purchasing those other objects. But
unless those other objects have been produced, and

H2
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are pretty sure to be brought to market, he who
has produced enough for his own subsistence has no
motive for producing more; he has no metive for
making any exertion beyond what suffices to main-
tain him. The energy of labour, therefore, without
regard to the division of employments, is limited by
the power of exchanging. ¢ The apathy and lan-
guor,” says Professor Mc Culloch*, ¢ that exist in a
rude state of society have been universally remarked.
But these uniformly give place to activity and enter-
prise, according as man is rendered familiar with
new objects, and is inspired with a desire to obtain
them. An individual might, with comparatively
little exertion, furnish himself with an abundant
supply of the commodities essential to his subsist-
ence ; and if he had no desire to obtain others, or if
that desire, however strong, could not be gratified,
it would be folly to suppose that he should be labo-
rious, inventive, and enterprising.”” The Irish pea-
sant, while living among peasants like himself, who
are all engaged in the very same made of production,
has but small opportunities of exchanging the sur-
plus produce of his labour, supposing that he should
raise any. He therefore produces no more than is
required for his own family, and is remarkable for
his “apathy and languor.” He goes to London,
finds himself in the midst of a vast market, where
labour, or the produce of labour, may be rea-
dily exchanged for a great variety of objects, and

* Dictionary of Commerce,
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immediately becomes one of the most laborious of
human beings. The labour of an Irish coal-heaver
or. paviour in London, whose labour, when he was
without the means of exchanging, did but just suffice
to maintain his family, would, if applied to agricul-
ture, produce enough for the maintenance of per-
haps half-a-dozen families.

The energy of labour as well as the division of
employments,— the wealth of individuals and of
nations,—being limited by the power of exchanging,
a question of the greatest interest occurs: what are
the circumstances on which the power of exchanging
chiefly depends?

The power of exchanging seems to depend upon &
great number of circumstances. Adam Smith has
noticed only two of them, viz., the facilities afforded
by water-carriage, and by the use of money. No
other writer, as far as I know, has noticed all of
them. A sufficient notice of all of them, supposing
that they have all been discovered, would almost
convert this commentary into, what I am far from
intending it to be, a treatise on the principles of
political economy. A profound thinker and power-
ful reasoner attaches so much importance to those
circumstances, that he has proposed to call the sci-
ence of political economy the Science of Exchanges*.
Let us hope that he may yet employ his great talents
in giving un account of all those circumstances.

* Dr, Whately. See his Introductory Lectuies on Political
Economy.
H3
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Meanwhile, one of them appears to exert so peculiar
and vast an influence on the production of wealth,
that I am tempted to seize this opportunity for saying
a few words concerning it.

Human labour is engaged in two grand classes of
employments ; those which relate to the means of
subsistence,and those which promote enjoyments over
and above the means of subsistence. If all the
objects enjoyed by mankind were divided into two
classes,—those which are indispensable to existence,
and those which are not,—the list of comforts and
luxuries would be found much more numerous than
the list of necessaries; and the same result would
be obtained by a comparison of the two classes of
employments. Moreover, a great, if not the greater
part of the exchanges which take place in the world,
consist of the exchange of objects which are indis-
pensable to existence, for those which are not. Now,
a very brief inquiry will show that the production
of all comforts and luxuries, the pursuit of all the
different employments concerned in that produc-
tion, and all the exchanges of necessary objects for
objects which are not necessary, wholly depend on
the productiveness of labour in employments which
relate to the means of subsistence.

Before any one can engage in the production of
comforts or luxuries, he must be assured of the
‘means of subsistence. If no one of those who are
engaged in raising food, could produce more than
enough for his own family, nothing beyond the
means of subsistence could be anywhere produced.
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It is the surplus produce of agriculture, beyond
what maintains the producers, that provides the
means of subsistence for persons not engaged in
agriculture. What proportion, therefore, of the
people in any society shall engage in employments
which relate to comforts and luxuries, depends upon
the productiveness of agricultural industry. One-
third of the people of England, it has been already
observed, raise food for the whole; so that two-
thirds are set free to engage in other occupations ;
while, in France, only one-third can engage in em~
ployments which relate to comforts and luxuries,
because two-thirds are occupied .in raising food for
the whole number. In Portugal, it has been rec-
koned, four-fifths of the people are engaged in agri-
gulture : if so, only one-fifth remains to engage in
other pursuits. The superiority of the English
over the French and Portuguese with respect to the
power of exchanging, obviously arises from the
greater productiveness of their agriculture.

The productiveness of agriculture appears to de-
pend upon two different circumstances; upon the
natural fertility of soil and climate, and upon the
degree of skill with which labour is applied to agri-
culture. With a very unfruitful soil and climate,
the utmost skill will not raise a large surplus pro-
duce ; nor will the most fruitful soil and climate
yield a large surplus produce to very unskilful
labour. Good examples of thdse extreme cases are
furnished by the smallness of the produce, in propor-
tion to the number of labourers, raised by very skil-
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ful labour on the poorest soils of England, and the
smallness of the produce, always in proportion to
the number of labourers, raised by very unskilful,
because much divided labour, on the rich virgin
soils of Canada. But these extreme cases are no-
ticed only for the purpose of showing that, in every
case, the nature of the soil and climate from which
a society derive their means of subsistence, and the
degree of skill with which they apply their labour
to agriculture, must, taken together, determine the
extent of their power to engage in the production of
comforts and luxuries, and, therefore, in great mea-
sure, the extent of their power of exchanging. It
is by means of superior skill in the application of
labour to agriculture, that England enjoys a greater
power of exchanging than Portugal or France. On
the other hand, the influence of soil and climate
affords perhaps, a better explanation than that which
has been given by Adam Smith, of the early im-
provement of Egypt, Bengal, and some provinces of
China, and of the barbarous and uncivilized state,
in all ages of the world, of the parched interior of
Africa, and the frozen regions of the north of Asia.

Soil and climate are beyond the control of man ;
but not so the degree of skill with which labour is
applied to agriculture. In France and Ireland,
certain tenures of land tend, as we have seen already,
to prevent that simple combination of labour, and
that complex combination of labour for division of
employments, to which England owes her great su-
periority in agriculture. The produce of agriculture,
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in proportion to the hands at work, is greatly aug-
mented by a complete separation of thut employment
from all other employments, and a division of that
employment into many distinct parts. Considering
‘the influence on the power of exchanging, of the
proportion between the produce of agriculture and
the number of hands at work, it would seem to fol-
low that the converse of the propesition at the head
of this chapter is not less true than the proposition
itself; that while division of employments is limited
by the extent of the market, the extent of the mar-
ket.is, in great measure, at least, limited by the
division of employments,

Adam Smith, himself, would not have objected to
this conclusion ; for in his chapter on what he calls
the division of labour, he says, “ It is the great
multiplication of the productions of all the different
arts, in consequence of the division of labour, which
occasions, in a well-governed society, that universal
opulence which extends itself to the lowest ranks of
the people. Every workman has a great quantity
of his own work to dispose of beyond what he him-
self has occasion for; and every other workman
being exactly in the same situation, he is enabled to
exchange a great quantity of his own goods for a
great quantity, or, what comes to the same thing,
for the price of a great quantity of theirs. He sup-
plies them abundantly with what they have occasion
for, and they accommodate him as amply with what
he has occasion for, and a general plenty diffuses
itself through all the ranks of the society.”
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There is nothing contradictory in the conclusion
thus supported by Adam Smith. As, in walking,
the use of either leg depends on the use of the other,
80, in political economy, the division of employments
and the power of exchanging are mutually dependent
means of increasing human enjoyments. At the
same time, however, it must be confessed, that the
power of exchanging has not been thoroughly ana-
lyzed by any writer on the subject. Of what ele-
ments that complex power is composed, and by
what circumstances it is apt to be increased or dimi-
nished ; these are questions which would occupy
much space in a complete treatise on the principles
of political economy.*

* The influence of the productiveness of agriculture on the
power of exchanging, is thus forcibly described by Dr. Chal-
mers :—*¢ Here, however, we cannot refrain from observing
the connexion which obtains between the state of the soil, and
the state of human society. Had no ground yielded more in
return for the labour expended on it, than the food of the cul.
tivators and their secondaries, the existence of one and all of
the human race would have been spent in mere labour. Every
man would have been doomed to a life of unremitting toil for
his bodily subsistence; and none could have been supported
in a state of leisure, either for idleness or for other employ-
ments than those of husbandry, and such coarser manuface
tures as serve to provide society with the secondary neces-
saries of existence. The species would have risen but a few
degrees, whether physical or moral, above the condition of
mere savages. It is just because of a fertility in the earth,
by which it yields a surplus produce over and above the food
of direct and secondary labourers, that we can command the
services of a disposable population, who, in return for their
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maintenance, minister to the proprietors of this surplus all
the higher comforts and elegancies of life. It is precisely to
this surplus that we owe it, that society is provided with
more than a coarse and bare supply for the necessities of ani-
mal nature. It is the original fund out of which are paid
the expenses of art, and science, and civilization, and luxury,
and law, and defence, and all, in short, that contributes to
strengthen and to adorn the commonwealth. Without this
surp