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MOVEMENT 

EVER in flux and process, reality cannot be approached directly. Reality is 
too vast, and direct means fail. Suitable tools are needed, as in the raising of 
an obelisk. 

In technics, as in science and art, we must create the tools with which to 
dominate reality. These tools may differ. They may be shaped for mechaniza-
tion, for thought, or for the expression of feeling. But between them are inner 
bonds, methodological ties. Again and again, we shall recall these ties. 

Movement: The Classical and Medieval Attitude 
Our thinking and feeling in all their ramifications are fraught with the concept 

of movement. We owe, in large measure, our understanding of the world to 
the Greeks. From them we inherited a magnificent foundation: mathematics 
and geometry, modes of thought and expression. Yet, we have departed a long 
way from the Greeks. In many respects we have gained; in the main, we have 
lost.' One of the spheres in which we have gone beyond Greece is in the compre-
hension of movement. The urge to explore movement - that is, the changing 
in all its fonns - detennined the channels through which flow our scientific 
thought and ultimately our emotional expression. 

If the Greeks did not find an adequate explanation of movement, if they did 
not),educe it to exact logical terms, it was not because they were incapable, but 
because of their fundamental view of the cosmos. They lived in a world of 
eternal ideas, a world of constants. In that world, they were capable of finding 
the appropriate formulation for thought and feeling. We inheri ted their geometry 
and their logic. Aristotle and all antiquity with him thought of the world as 
something reposing in itself, as something that had been in existence since the 
beginning of time. 

In opposition came the religions idea that the world was created and set in 
motion by an act of will. In high Gothic times, this conception of the moved 
world yielded scientific consequences. The Scholastics rehabilitated Aristotle. 
AIJ is well known, Aristotelian authority became so powerful in the seven-
teenth century that it almost succeeded in crushing the new idea of a world 
based on movement (Galileo). At the same time the Scholastics Challenged 

1, . on an important issue., Thomas Aquinas' questioning how the world 
, was created from nothingness, and what principles and first causes underlay 
God's action, led to a searching into the question of change and, closely related 
to this, into the nature of movement. 

As the Greek temple symbolizes forces in equilibrium, in which neither verticals 
nor horizontals dominate, the earth in the classical view formed the forever 
Unmovable center of the cosmos. 

The soaring verticals of the Gothic cathedrals mark no equilibrium of forces. 
They seem the symbols of everlasting change, of movement. The stillness 'and 
contemplation emanating from these churches escapes no one; but, at the same 
time, the whole architecture, both within and without, is caught up in an unceas-
ing stream of movement. 

Parallel in time, the Scholastics become evcr more concerned with explaining 
the nature of movement. The hypothesis of the earth's daily rotation was 
increasingly discussed, as Pierre Duhem has pointed out, by the circle of Pari-
sian philosophers from the fourteenth century on. Nicolas Oresme, Bishop of 
Lisieux (1320?-82), gave ample support to this hypothesis,l and - says Duhem, 
the great French physicist, mathematician, and historian with greater preci-
sion than Copernicus later. Oresme propounds the theory in a penetrating 
commentary to the first translation into the French, made at Charles V's behest, 
of Aristotle's Treatise on the Heavens (Du Giel et du Montie). He entitles the 
relevant chapter: 'Several fine arguments ... to show that the earth moves in 
daily movement and the sky not.' 2 Here lie proposes that the movement of the 
heavens can equally well be explained by the circling of the earth around the 
sun; that the earth revolves, not the sky around the earth. To Pierre Duhem's 
question whether Oresme inspired Copernicus, it has been objected that Coperni-
cus started from the logical and geometrical contradictions of the Ptolemaic 
system.3 This in no way lessens Oresme's achievement. 

Nicolas Oresme rises from the brilliant circle of Parisian Scholastics, its last 
great representative after Jean Buridan (1300-c.1358) and Albert of Saxony 
(1316-90). Ever present in their discussions and cogitations is the giant figure 
of Aristotle. There was no other guide. On him they test their thought; on 

1 Pierre Duhem, 1861-1916, has,brought this aspect or Nicolas Oresme to light in 'Un precurseur 
francais de Copemic. Nicole Oresme (1377),' Revue genbaJe .us sciences purt3 et appliquks, Paris, 1909, 
,vol 20, pp.866-73. 

• Le Ii.re du Ciel et du Monde. Orellme's Frencb translation of Aristotle, bas recently been printed in  
,Medieval Studies, vols. Ill-V, New York, 1941, with Ii commentary by Albert D, Menut and A. J. Denomy.  

• Duhem'. third volume or bis Etudes sur Leonard de Vinci, Les pffl:/JI'Se/Jl'8 paruiens de Galilk. 
, Paris, 1913, demonstrate.; in monumental fa.hion that the principles of Galilean mechanics were already 
lonnulated in this circle. 
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him it kindles. He affords the one foothold. JD.ey grope in scientific night, 
cautiously feeling their way into the unknown. Now they argue, against ancient 
authority, that the earth turns; now, that it does not. We must take care not to 
read into their theological and Aristotelian conceptions our own mathematical 
conception, one that has been growing in our consciousness ever since Descartes. 
Amid their groping they think as boldly as the Gothic master builders; they 
lay aside the fantastic Aristotelian conception of movement, and put a new one 
in its place - one that still prevails. 

The Fourteenth Century, First to Represent Movement 
All that concerns us in this connection is the first graphical representation of 

mooement. The treatise in which Nicolas Oresme achieves thi'!, the treatise On 
Inlensities,4 proceeds after the Aristotelian fashion from the general investiga-
tion of the qualities and quantities of an object. Oresme seeks insight into the 
changing intensity of a quality. He determines this by a graphical method. He 
traces the extension (extensio) of the subject or bearer on a base line that corre-
sponds to Descartes' x-axis of the seventeenth century; and he marks the inten-
sity of the bearer in different stages by straight lines drawn vertically from the 
base line (y-axis). The ratio of the intensities to one another appears in these 
vertical lines. The changing quality of the bearer is represented in the geometri-
cal figure delimited by the summits of the vertical lines. Oresme's treatise is 
accompanied by marginal figures in one of which (fig. 1) the intensities rise 
side by side like organ pipes.5 The curve they delimit represents variation in 
the quality. 

Oresme carries over this basic method as he investigates the essence of move-
ment, thus gaining insight into the nature of speed (velocila.s) and of accelera-
tioll. By a graphical method he represents movement, time, speed, and 
acceleration.6 

What was new in Oresme's graphical system? Oresme was the first to recog-
nize that movement can be represented only by movement, the changing only 
by the changing. This is done by repeatedly representing the same subject at 
various times. To portray a subject freely several times in a single picture was 
not unusual in medieval art. One has only to think of the late Gothic works 
in which the same figure (for instance Christ in the stations of the Cross) appears 

• Trat:1atus de unilormihlle el difformilate ini£nsiam. MS. Bibliotheque Nationale. Paris. Printed in 
several edition •• toward the end of the fifteenth century. 

• See also H. Wie1eitner•• Ueber den Funktionsbegrilf nnd die graphische DarsteUung bei Oresme,' in 
Zeitnhri/tluer die Geschkhle der maihemrdi.st:/um Wisse....cha/ten. dritte Folge, vol. 14, Leipzig, 1913. 

• Summarized in Ernst Borchert'. doctoral thesis • Die Lehre von der Bewegung bei Nikolam Oresme: 
in Beitt'aege mr Geschichle und PhilolJophie des MUU/allen, Band XlC.Xl, 3, MUnster, 1934, p.9S. 

'",  
blf\Jtmi"mifonnlterWrdO rt4ditmr',c» lOp.t {it(ad iI,  
1J'.tc:r Ollfolmltcr OI11lo>rmc;. (I 1ati1:n: wi _  
fo!ftl ,1"1 qIIli  
cq oUhiltuJ C4ldc.PPQno, a.aa nl a.p' ..._WoIo-.. ........ 
pOtlOe cqbucie. ns .& uliQ.ce_g'-J ,atoni
"1"-7 ie eq OlJtiiwU PuirQU ,pportOJ cqnra' • 
lie Dc", .aulD: 'l11fOlmli olnofiear p; 
l)iiillUliOntbue (cOldc 0IUl110il . 
lhrf"" II nullea proporoo ferua{ '"IlC msUl 
poITa .rrend!. 'I"rornucas In lilundine (ah '" ofi 0; I 

lie nerum:! olfio.m t t>dfomlle 
([Lauu: otffl,)lmu:er OllfOlfJUter t>llfonms 
f lUI qum:r Sradwj eqlle olltanouJ 
80111enul tandem prtJporoonem (c 
cand.J Pi'" pa(cbl[. Tlo(andum remel1 dt 
• Gan In (Dprad,cns olffilll(Olb9 ubi Logtur  
DC e"cdTll graduum Inrer r, eque oUwllnum  
1. NICOLAS ORESME: The First Graphic Representation of Movement, c.1350. 
The changing qualities 01 a body were graphically interpreted for the first time by Nir-o/as 
Oresme. bishop 01 Lisieux. The variation is shown by .erlkal. erected a.bmJe a horizontal, 
the later X-=i8. (TractatWl de Latitudine Formarum. Second edition, Padua, 1486) 

more than once within one frame of reference. When Descartes, in his (]eo.. 
metria (1637), represented the laws of conic sections by a system of co-ordinates, 
the Aristotelian-scholastic conception had disappeared and variables had become 
basic, not only in graphic representation but in mathematics. By means of 
variables, Descartes interrelates mathematics and geometry. 

The Nineteenth Century and the Capturing of Movement 
Organic Movement in Graphic Form, c.1860 

The nineteenth century makes the great leap and literally learns to feel the 
pulse of nature. Early in his career, the French physiologist, l!;tienne Jules 
Marey, 1830-1904, invented the Spygmograph (1860), which inscribed on a 
smoke-blackened cylinder the form and frequency of the human pulse beat. 
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2. E. J. MAREY: The Myograph, 
Device for Recording tbe MovemeoU! 
of a Muscle. Before 1868. Regisrering 
reoclions of a frog's leg 10 repealed 
electrical sliTTWlation. (Marey, Du 
mouvemeot daos les fooctions de la 
vie, Paris, 1868) 

In this period scientists such as Wundt and Helmholtz were eager to devise 
apparatus to gauge motion in muscles and nerves (fig. 2). Marey is one of these 
great savants, key witnesses today for the constituent side of the nineteenth 
century. 

Movement, movement in all its form - in the blood stream, in the stimulated 
muscle, in the gait of the horse, in aquatic animals and molluscs, in the flights 
of insects and birds - was the ever-returning burden of Marey's research . 

. From the start of his career, when he devised the recorder for the human pulse 
heat, down to his last studies in 1900, when he investigated the eddies of moving 
air streams and registered them on the photographic plate; from his first book 
on the circulation of the blood 'based on a graphical study of the blood,' down 
to"his last and most popular book, Le Mouvement (1894), translated into English 

3. E. J. MAREY: Record of the  
Movemeot of a Muscle. Before 1868.  
Responses of lhefrag's leg /0 stimulation  
by an eleclric current. (Marey, Du  
mouvemeot dans les fooctioos de la  
vie, Paris, 1868)  

-, --.....,.  

, Marey, La Methode graphique dans les sciences e:tperimenlales, Paris, 1885, p,iv.  
, Ibid. pp.1l-24.  
'Ibid. p.1l4.  

4. E. J. MAREY: Trajectory of Respooses in a Frog's Leg. Before 1111\8. Coagulation of lhe mrucle and 
gradual /OSS of funclion as lhe effect of rising lemperature. (Marey, Du mouvement daosles fooctions de 
la vie, Paris, 1868) 
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S. E. J. MAREY: Recording Larger Movements- Flight, 1868. To trace the more exleTUlitJe 111IYDIlmenl. 
oj a bird in flight. Many Ju.uoTWsed a pigeon to the Ql'm oj a merry-go-round. The wing., conneded to pneu.-
malie drunu, reoord lNir tro.jtJCl.ory on a cylinder. 

, 
form a bridge to Marey's activity. Marey unites the genius of the experimental 
physiologist with that of the engineer. He iB inexhaustible, in the first half of 
his career, as an inventor of a 'recording apparatus' (fig. 2) whose needles register 
the movement on smoked cylinders.10 The forms that develop often have a 
fascination all of their own (figs. 3,4). These curves, says the savant, might 
be called the 'language of phenomena themselves.' 11 Early in the 'eighties 
Marey began to use photography. 

I. When Marey studied the flight of birds he constructed a working model of a IlIDlloplane having two 
propellers (1872) driven by a compressed air motor (today at Musoo de I' Aeronautique. Paris). In 1886 
he invented daylight-loading film. And with the 6rst movie camera (which contained aU essential parts), 
he made a brief BOOne of a man climbing off a bicycle in the Champa-E1ysOOs. 

u Marey, op.cit. 

J'isuauaUon of Movement in Space, c.l880 

Finally Marey comes to the domain that is of particular concern to us: 
ing the true form of a movement as it is described in space. Such movement, 
Marey stresses again and again, 'escapes the eye.' 

He first attempted a graphic portrayal of movement in the late 'sixties. A 
dove harnessed to a registering device (fig. 5) transmits the curve of its wing 
beats to smoked cylinders. From these the form of the movement iB plotted 
out point by point. 

At the beginning of the 'eighties, Marcy began to use photography for the 
representation of movement. The idea occurred to him in 1873, when an astron-
omer showed the Academie des Sciences four successive phases of the sun on a 
single plate. Another hint he found in the 'astronomical revolver' of hiB col-
league Janssen, who approximately at the same time - caught on its revolv-
ing cylinder the passage of the planet Venus across the sun. Marey now tried 
using this procedure for terrestrial objects. He devised his •photographic gun' 
(fig. 6) to follow flying sea gulls. Instead of stars in motion he portrayed birds 
in flight. a 

The astonishing photographic studies of motion that Muybridge was perform-
ing in California also stimulated Marey to work along these lines, although 
their methods, as we shall see, differed considerably. Muybridge arranged a 
series of cameras side by side so that each camera caught an isolated phase of 
the movement. Marey. as a physiologist, wanted to capture movement on a 
single plate and from a single point of view, to obtain the undisguised record 
of continuous motion as he had graphically registered it on his smoked drums. 

It Mare)' also devised the 6rst movie camera with film reels (1886), and showed Edison his 6rst short. 
'movie' during the Puris Exhibition of 1889. Like IlIDst of the great nineteenth-oentury scientists, Marey 
was not interested in the market value of his ideas. The practical soluuons CIUDe from Edison in th", 
beginning of the 'nineties and from in 1895. 

6. E. J. MAREY: Recording Move-
ment by Photography. Photo-gml to 
Register Phascsof a Bird's Flight, 1885. 
The banel OOusu a camera lel'l8. The 
plalu are carried on IJ revoming cylinlJer 
and changed by alltion oj IN trigger. 
Sixteen expo,ures IJ minute. (La 
m6thode graphique, PQI'iI, 1885) 
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Marey invited Muybridge to visit him in Paris (1881), and introduced him 
in his house to a gathering of Europe's most brilliant physicists, astronomers, 
and physiologists, who welcomed Muybridge's straightforward tackling of the 
problem. 

Muybridge's photography of flying birds did not entirely satisfy Matey, 
who wished to gain full insight into the three-dimensional character of flight -
as Descartes had projected geometrical fonns: for the flight of insects and of 

7. E. J. MAREY: 
Recording a Gull'. 
Flight in Three Projec-
tions Photographi-
cally, Before 1890. 
At Muey'8 /aboraIory 
in the PI11'C da Pri"""., 
Parill, fAne .till cwn-
eras ploeed aJ. perpen-
dicnw anglu /0 the 
lw 0/ flight sinwlJnne.. 
owly rerord a fflI(Jull'8 

puIIQ(Ie be/on black 
waUr and _ a black 
floor. (I.e vol des 
o_ox, Parill, 1890) 

l 
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birds is spatial, It evolves freely in three dimensions. Around 1885 Marey 
pointed three cameras in such a way as to view the bird simultaneously from 
aho-te, from the side, and from the fore (fig. 7). At his laboratory in the Parc 
des Princes, Paris, he set up a vast hangar, before whose black walls and ceiling 
the sea gull flew over a black floor. These simple realities, nonnally hidden to 
the hmnan eye, have an impressiveness that needs no further explanation. 

For better knowledge of the bird's flight. Matey later drew diagrams in which 
he separated the overlapping phases of the photograph (figs. 8-10). He even 
modeled the sea gull in its successive attitudes (fig. 9) sculpture that would 
have delighted Boccioni, creator of the 'Bottle evolving in Space' (1912) and 
of the 'Marching Man' (1913). In hi'! later research 13 Marey made extensive 
use of the movie camera, which proved not especially suited to this purpose. 

.. Marey, La Chronoplwiographie, Paris, 1899, pp.37tr., or a. he call. it 'images chronophotographiques 
recueillies sur pellicule IIlObile: 
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.. E. J, MAREY: 
Horizontal Projection 
or the Flying Seagull 
Before 1890, (Le vol 
des oiseaux) 

10, E. J. MABEY: 
Gull's Flight Recorded 
in Three Projections 
by Apparatus Shown in 
Fig. 7. The sinooudine 
rtpreaenU projection on 
the _twal p/one, The 
dolled lwa connecting 
the heads mo.rk identical 
p/u:J8u. For the 8ake 0/ 
clarity the distance be· 
/ween p/uue8 ill nagger· 
a/ed on the diagram. 
(Le vol des oi_ox) 

9. E. J. MABEY: 
Bronze Model or the 
Flying Seagull (Le 
vol des oiseaox) 

..... 
." . , ...fI'.. \: _ 

! I r- r !J. I Ii i, ftt .!t\ I 
8 

23 



More significant were Marey's earlier experiments with the portrayal of 
movement in its own right, movement detached from the performer. It was 
not Marey who carried this thought to its conclusion. But his trajectories of 
a bird's wing (c.l885) and of a man walkiug (c.1890) deserve a place in the his-
torical record. 

To visualize movement as it evolves in space, Marey first tried describing his 
name in mid-air with a shiny metal ball, and found his signature clearly written 
on the plate. He attached a strip of white paper to the wing of a crow, which 
he let fly before a black background (c.I885). The trajectory of each wing beat 

. appeared as a luminous path (fig. 18). Around 1890 he placed a brilliant point 
at the base of the lumbar vertebrae of a man walking away from the camera 
(fig. 17). In a later lecture {1899} he speaks of these curves as 'a luminous trail, 
an image without end, at once manifold mid individual. '14 This scientist sees 
his objects with the sensibility of a Mallarme. Marey caLled his procedure' time 
photography' (chronophotographie) j its object is to render visible 'movements 
that the human eye cannot perceive.' 

For lack of technical means these early promises did not reach full maturity. 
The fulfilment was to come from elsewhere, from the industrial sphere. This 
occurred around 1912, in 'scientific management.' The object was to record a 
given motion cycle in utmost detail. Only thus could one accurately observe 
the work process. For the first time, images of pure motion are obtained with 
entire precision - images giviug a full acconnt of the hand's behavior as it 
accomplishes its task. We see into a closed domain. Frank B. Gilbreth, the 
American production engineer, built up this method step by step around 1912 
and achieved the visualization of movement. How this investigation proceeded, 
and what parallels simultaneously arose in painting, the section on Scientific 
MlllI/igement and Contemporary Art will attempt to show. 

MOIl6ment Investigated 
A line leads from the fourteenth century to the present: Oresme - Descartes 

- Marey - Gilbreth: The theologian-philosopher - the mathematician-phi-
losopher - the physiologist the production engineer. Three of these men 
arose in the country that is outstanding for visualization in all of itb domains. 
The fourth, an American, appeared as soon as efficiency demanded knowledge 
of 'the one best way to do work.' 

Nicolas Oresme, Bishop of Lisieux, was the first investigator to represent in 
grapmc form the ceaselessly changing: movement. 

" Ibid. p. n. 

" 
-'" 

11. GRIFFON AND VIN. 
CENT: Graphic Representation 
of 8 1I0....,·s Gail. 1779. One 
weakness of tJds method, Ml1N?Y 
points oul, is tlmt lite motion i8 
shown /U il centering around a 
slalkpoinl. (Marey.LaMClbode 
grapbique) 

Frank B. Gilbreth (1868-1924) was the first to capture with full precision the 
complicated trajectory of human movement. 

We do not wish to strain the comparison. Nicolas Oresme marks at a decisive 
point tlle schism between the ancient and modern world. A task so easy in 
appearance as the representation of movement demands a faculty of thought 
and abstraction hard for us to grasp today. The American production engineer, 
Frank B. Gilbreth, is but one link in the great process of mechanization. But 
in our connection we do not hesitate to point out a bridge between Nicolas 
Oresme and Gilbreth. Oresme realized tlle nature of movement and represented 
it by graphic methods. Gilbreth, about five and a half centuries later, detached 
human movement from its bearer or subject, and achieved its precise visualiza-
tion in space and time (fig. 19). Gilbreth is an innovator in the field of scientific 
management. His thinking and his methods grow out of the great body of 
nineteenth-century science. 

A new realm opens: new 
domain of the engineer. 

forms, new expressive values, transcending the 
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12. Soocesaive Positioll8 in 8 
Human Step. (From The 
Mechanism of Human L0co-
motion. by the Gernum. analo-
mislulldE. H. Weber. 1830's, 
(MflI'eY. La mllthode gra-
phique) 

13. E. J. MAREY: Oscillations of the Leg in 
Running. BeCore 1835. The model W be plwto-
graphed was cwthed in b/crek. with II brighi 
metallic strip down the ai4e oj the arms, body, 
andkgs• 

14. E. J. MAnEY: Jump from a Height with 
Stiffened Legs. c.1390. Diagram/rom a pIwto-
graph m:ule by the same method as in Fig. 13. 

15. MARCEL 
DUCHAMP: 
'Nude Descending 
theStairc8Be,' 1912. 

CO/l«-
fion. Hollywood. 
Cal. CI){JI'/u;y Mu-
_ Qj Modem 
Ari,N. Y.) 

16. EADWEARD MUYBnIDGE: Athlete Descending a Stairc8Be••.1300. Muybridge set up II 8e1'W 
oj cameras at IwelM-inch inJervals. relea8ing their shuller. el«tlOO1llgndically wobtain II sequence oJ motion 
phases. Each picture showed an isolated phase. (The Human FlgUre in Motion. 6th ed•• London, 1925) 



17. E. J. MAREY: Man Walking Away 
/'rom the Camera. Stereoe<.lOpic Trajectory 
of a Point at the Base or the Lumbar 
Vertebrae. c.l890. •A lumilWwr trail, 
at 0IICf roonifo/d and indilliduat.' - Many. 

Movement, the ceaselessly changing, prove> itself ever more strongly the 
key to our thought. It underlie> the concept of function and of variables in 
higher mathematics. And in physics, the essence of the phenomenal world has 
been increasingly regarded as motion-process: sound, light, heat, hydrodynami(''S, 
aerodynamics; until, in this century, matter too dissolves into motion, and 
physicists recognize that their atoms consist of a kernel, a nucleus, around which 
negatively charged electrons circle in orbits with a speed exceeding that of the 
planets. 

A parallel phenomenon occurs in philosophy and literature. Almost simul-
taneously with cinematograph (1895-6). Henri Bergson was lecturing 
fA) the de France on the 'Cinematographic Mechanism of Thought' 
(19;00).1' And later James Joyce split words open like oysters, showing them in 
motion. 

"cr. Bergson, Creatioe Evolution, Eng. trans.• New York, 1937. p.272. 

18. E. J. MABEY: Photo-
graphio Trajectory or a 
Crow's Wing. c.1885. Floe 
wing beata. Marey attached 
a B/rip of]Mile paper to the 
wir141 of the bird and allowed 
it to fly ""Jore a bIMk back-
grt'JWId. 

20. W ASSIL Y KAN-
DINSKY; Pink 
Square. Oil, 1923. 
(Court.sy Buchholz 
Golkry, NI!IJJ York) 

19. FRANK B. 
GILBRETH: Cyclo-
graph ROOOld of the 
Path or the Point ora 
Rapier Used by an 
Expert Fencer. 1914-
•Thi. pi.eture ilhu-
Irale.$ the beautiful 
.mootA _IervtUm 
and dea1e.ruiUm and 
compfebl COIlb-ol of 
the mUm pat/I.' 
(Photo and mpl.ion by 
oourluy oJ LiUian. M. 
Gi1bre.Ih) 
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Perhaps our epoch, unaccustomed to translating thought into emotional 
experience, can do no more than pose the question: Axe the trajectories, as 
recorded by a production engineer, 'to eliminate needless, ill-directed, and 
ineffective motions,' in any way connected with the emotional impact of the 
signs that appear time and again in our contemporary art? Only in our period, 
so unaccustomed to assimilating processes of thought into the emotional domain, 
could serious doubt arise. 

THE CREED OF PROGRESS 

ONCE more the contrast should be stressed between the ancient and the modem 
outlook:. The ancients perceived the world as eternally existing and self-renew-
ing, whereas we perceive it as created and existing within temporal limits; that 
is, the world is determined toward a specific goal and purpose. Closely bound 
up with this belief that the world has a definite purpose is the outlook of rational-
ism. Rationalism, whether retaining belief in God or not, reaches its ideological 
peak in thinkers of the latter half of the eighteenth century. RationaIism goes 
hand in band with the idea of progress. The eighteenth century all but identified 
the advance of science with social progress and the perfectibility of man. 

In the nineteenth century the creed of progress was raised into a dogma, a 
dogma given various interpretations in the course of the century. 

In the first decades industry increasingly assumes the prestige held by science. 
For Heuri de Saint-Simon industry is the great liberator. It will sweep away 
nationalism and militarism. An army of workers will girdle the earth. The 
exploitation of man by man will disappear. The greater part of Saint-Simon's 
life was spent in the eighteenth century. His conceptions rest on universal 
grpunds. He sees in mechanization not what was made of it, but what it might 
become. 

Begiuning with the niueteenth century, the power to see things in their totality 
becomes obscured. Yet the universalistic outlook did not fail altogether to 
live on. It would be a rewarding task to follow the survival and dying-out of 
this tendency down to the filtering of isolation into the various branches: in 
the state (nationalism); in the economy (monopolism); in mass production; in 
science (specialistic approach without heed to universal implications); in the 
sphere of feeling (loneliness of the individual and isolation of art). This much 
is certain: the universal outlook is still manifested in remnants around mid-
century. It can sometimes be felt in puhlic life. The first of the world exposi-
tions at the close of the revolutionary years (London, 1851) was to be a mani-
festation of world peace and of industrial co-operation. The closely connected 

so 

idea of free trade reached its short peak under Gladstone in the next decade. 
A glimmer of universality is also found in the writings of the great savants, 

such as Claude Bernard's Introduction it la physique ezperimentale, 1865. 
Herbert Spencer, most influential spokesman for the creed of progress as the 

second half of the century came to understand it, surely did not intend his 
evolutionary teaahings in the sociological sphere (before Darwin) as license for 

. commercial irresponsibility in the name of laissez faire. Evolution is now used 
interchangeably with progress, and natural selection with the results of Cree 
competition. In this roundabout way Herbert Spencer was turned into the 
philosopher of the ruling taste. He provided the theoretical bulwark. A sociolo-
gist has recently observed that over 300,000 copies of Spencer's works were sold 
in America in the space of four decades.! 

Eighteenth-century faith in progress as formulated by Condorcet started from 
science; that of the nineteenth century, from mechanization. Industry, which 
brought about this mechanization with its unceasing flow of inventions, had 
something of the miracle that roused the fantasy of the masses. This was espe-
,cially true in the time of its greatest popularity and expansion, the latter halt 
of the century. The period in which the great international expositions are 
historically significant from London, 1851, to Paris, 1889 - roughly delimits 

.,. time. These festivals to the ideas of progress, mechanization, and industry 
falloff as soon as faith in the mechanical miracle becomes dimmed. 

Belief in progress is replaced by faith in production. Production for produc-
's sake had existed ever since the Lancashire cotton spiuners first showed 
world what mechanization on the grand scale was capable of doing. With 
waning of faith in progress, floating as a metaphysical banner over the fac-

there entered that faith in production as an end in itself. Fanaticism for 
as such was heretofore confined to the manufacturing groups. In 

the time of full mechanization, faith in production penetrated every class and 
l.ramification of 1ife, thrusting all other considerations into the background. 

OF MECHANIZATION 

as envisaged and realized in our epoch, is the end product 
a rationalistic view of the world. Mechanizing production means dissecting 

into its component operations - a fact that bas not changed since Adam 
thus out1ined the principle of mechanization in a famous passage of his 

1 Thom... Cochran and William Miller, The A!1" aJ Enierpri3e, A &ial History of I ndU8lrial A_iea. 
York, 1942, p.125. Cf. the entire chapter, 'A Philosophy for Induatrial Progress,' ibid. pp. 119-28. 
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