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to, have'to settle itself without undue friction. ~All
thie more tedson for giving it time To keep in touch
with the -efficiency of ‘the interested merchant, to keep
the accounts straight and to control the results seemed
all sufficient.” This is what they [were content to'do
for more than half a century, and industry’s marvel-
ous development at that time can
practical use of this method. V
st‘eam
f‘é;r a shop to increase the num
of its products. in enormous proportions. Transpor-
tation Hacilities developed extraordinarily and the
résources of immense continents v
conversion into;wea\lth would I;
without the aid”of the railroads.| .\ The most' diverse
activities sprang up all over the world and a satis-
factory state of equilibrium seemed to exist Dbetween
them.. However, it was too-sogn to conclude that
this would ¢continue to be true. .
During the first decides of this new era it was’
easy to* distinguish . between indystrial countries and
agricultural ‘countries, and consefjuently it was easy
to exchange their respective products.
not last long. « Industry developed, so to speak, i
every country, even in those W thich™ possessed the
greatest agricultural resources, and the exchange of
merchandise between countries| became extremely
difficult and in certain cases quite Wimpossible. N ')\'
every commercial transaction mpist be liquidated in
the final analysis by an excharige
a particular kind of merchapd

ve' been  impossible

se whose principal

function is to re-establish the efuilibrium when the

e\chanve of other goods cannot accomplish it.
Tod(‘the marl\ets are extenclve and supplied by
such powerfull means of production that, lacking an
‘organization able to coordinate fits use, the flow of
goods is subject to variations of| a disconcerting im-
portance- and rapidity, occasioning
in’ industry. Individual effort,

tive to point the way to success, and it is neceé’sary
to turn for assistance to groups capable of directing it.

But in _order *that the advisers| whose agsistance is
required; ‘whoever ‘they may be) shall function effi-
ciently, so that the shop may promptly turn its atten-
tion to whatever manufacturesp are " considered - the
most useful or advantageous, there must be-great
adaptability in the shop. It must make the very best
use of all of its resources and ¢f its machinery and
-especially of its men. Which {s to repeat that the

e

»

be attributed to the’
Vith the ajd of the '
engine, a good stock of topls made it possible
er ‘and the guality

‘ere exploited whose -

But that could :

of goods, 'gold being

great disturbances .
hether industrial or-
commercial} can no longer depend on’itsrown initia-"
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¥ economic equil,ib.rium of industry depends on good
_"shop management, the objective of all Taylor’s efforts.

.Bastiat was almost alone among economists in his

faith in natural organization, or. rather in the absence
- of organization. Amongl those who have, shared a.
more enlightened view may be cited again the. eminent
engiiicer-cconomist Le Play, who had sa much’ in-
fluenice in France:
tial“Constitutipn of Hurhanity” he writes as follows:
“I was stermmed on one essential point, a.recog-
nition that in social scncnc@, as in the science of,
metals, I shall not believe mysd[ in possession of
the truth uitil my conviction can rest on wu. dbserva-
tion of ‘facts.” This sentence shows Z‘
* community of thought™ befWween two men of great
distinction, and by a curiou coincidence both of them
maker the science of metalz and social gcience march

hand in hand. - They came together, however; from
two opposite points of the- compass. * Le Play first

received a scmnuhc;cducatlou and tutned his atten-
tion towards the posltwe knowledge of facts after

In his work entitled “The Essen-

alremarkable

finding * that economists proceeded, from much too |

‘uncertain premises to yestablish the calculus of prob-
,ability with which'they were satisfied. Taylor's point
of (lcpartme was -the facf.. He insisted on studying
it to the.last degree, using the scientific method, and
he was striick by the . importance of the deductions
‘which cauld be drawn from' it. He also contributed
to the science of pplitical cconomy, but' by giving it
a new ‘turn. He adminjstered the ldst blow to a cal-

" culus of probabilities based on unintelligent statistics
and substitated £he differential calculus and- mtcvral
calculus.

When Taylor “said that I*rance was the C()mlt,r}"

which, would make the best use of his ideas, he cer-

“importance. should be attached.. He was not a man
to use a diplomatic commonplace or an expression of
banal pohteness Such things| were foreign to his
nature, tact it elf being a doubt*ul expedient from his
point of view.
just made in our country he had observed that emin-
ent Trenchmen had béen calling ‘alqud for some time
for a man to introduce the scientific method into
the- shop and without undue presumption he had a

tainly expressed a sincere COnYlCtIOI‘l to which great

But durmg the sojourn which he had

right:to think that he Was,.mdeed the man whom they !

were deanbmg »

Among his precursors is Perlonet well known in
Americdn scnentlﬁelmanavement groups by the quo-
tatlon which Babbage gives fnom ‘a table about the
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operations conducted in the| manufacture of -pins
which must have been established in France in 1760,
.and have resulted in the obseryations made by M.
Perronet. This reference would lead one to believe
>that it had’ to do with 'an unimportant Frenchman
and with a ueghglble observation. Now Perronet,
who is justly entitled to be caunted among our great
men, was far from an unimportant Frenchman. He
was the father of our great public works’ engineers,
the first scientific engineer in the modern' sense of
the word, ofﬁcm\ly entitled |in his time ‘“the first
engineer, of France,”
tion.
‘of pins has therefore great weight. But.although he
paid very particular attention to this work he was
not the author of the first study which was made-of
it, the origin of which is exceedingly irteresting.
This study already figured,.in the form cited by
‘Babbage, - in ‘the edition of 1755 of the “Grande En-
cyclopédie de Diderot et d’Alembert” which says that
it was mgde under its direction by M. Delaire, “who
was dcscnbmg odr organization for the manufacture
of pins in factoties at the same time that he was
-having printed in Paris his nalysls of the sublime
and profound philosophy of C ancellor Bacon, a work
which in connection, with th precedmg description
proves that a great mind can’at times equally’ suc-

" tessfully rise-to the most b{ty contemplations of i

philosophy and descend to the most minute details
of mechamcs For' the rest,"those who know a little
of the point of view of the English philosopher when
he wrote his books will not be surprised to see his
disciple passing without. condescension from the gen-
eral laws of nature to the ledst impqr;tant, use of. its
productlons . .
Among the many descnptx
in the Encyclopedia that of t
was particularly remarked by
phers becauseits author kne
number of absolutely dlstmct operations and the di-
i vision of work better than the man who had been
responsible for describing the manufacture of needles
had been able to do. It is doubtless the knowledge
of thjs description which led |Adam Smith, who was
in close touch with the Encyclopedists, to formulate
in 1776 the very important principle of the division
of work, but it was Perronet
for its practical application. ,
) Perrodct is the author of the first scientific study
on the construction of stone_ bridges. We owe to him

ns of trades contained
he manufacture of pins

¢

a title of the. greatest .distinc-"
His opinion of the work on the manufacture.
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scientists and philoso-
- how tq show the great

ho sought partictilaﬂy

_ straight, apron.

- found.  His

* Being particularly notable.
. does or wh

" Highway Engineers, whese organization Was

ST Y i
type of bridge 'with the flat' arch and *
Indeed, the:[ is mot a city or river

the modérn

in Frange
hiniself or

where bridges bpilt either by Perronet
by his associates or pupils cannot 'be
: reputation spread over'all Europe and{he
did’ important work abroad, a bridge over the Neva -
) All the work which he
icli he superintends he, studies in the mi-
nutest d(;tzu, submitting ‘it con‘tifmally to- mgasure-
ment ‘Or 't expefiment to gstablish the suitabllity of-
the materials, the number bf men necessary for the
different operations, and the cost of productien.” He
predetermings the tasks ,when he can, and ‘feégulates
the rest' pc‘riods of the .hand’laborers \vor]\'iIg' the'
pumps. ' '
The progressive stages of a bridge, whose bmld<
ing must take several years, are exactly "determined
for cach ()puaho\ before beginning the work. He'
fon.&.ets “the natural hazards which will impede the »
progress of the work, and the changes in the general
plan which are bound to result. With ‘great care -
he keeps tiotes of the actual conditions as they
develop, parallel with his previous schedule.  He
makes use of every. scientific help, but he always
verifies it, and one may rest assured that if the des-
erlptlon of the work of the manufacture of pins at-

" tracted, his lattention, “he conﬁrmed the study whiclv |
-had been made of it in every particular.

"He seems
to have been especially impressed in this matter b)
the stretch of the .metal in the drawing of the w iré
and to have. made several experiments anng these
lines. He may be said to have créated standards for
the bmldm\‘f of stone bridges, based on sciehtific
principles, especxally in everything that has to do,
with the materials which he used. .
But he was also the real founder of the Bridge and
ssured
by I'Ecole des Ponts et Chaussées, which he created
in 1767. Thanks to the growth of this body, engi- -
neers acquited a social recognition in France which
they did nof have in a}ly other country and they have
held an xmqort'mt place -in the councils' of the state™-
ever since. |When in 1794 Napoleon founded I'Ecole
Centrale, dqs Travaux Publics, afterwards "called
Ecole Polytfechmque, it was I'Ecole des. Ponts et

Chauséées which furnished the principal members to ~°

the organizer, Gaspard Monge. He was a dis-,
tmﬂmshed scholar who- also shoys a curious '\nalog)'
to Taylor, for the work by w hich l‘le is best known is -
his Principes Scientifiques de %tercotmne (The Art
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