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PREFACE 

The following pages are not intended to present more than a 
summary of the proceedings of the Summer School. · 1 
The compilation of a verbatim account of a week's lectures ·and 
discussions would result in a volume .. the publication of which is 
at present more than the Association can undertake. 

The approach to the subject was made both from the psychological 
and the physiological side. The directly psychological aspect was 
studied under Prof. Pear, the ph~·siological under Dr. Lipmann, 
Or. Vernon and Mr. Weston. Prof. Loriga developed the historical 
aspect of the subject, supplemented by a lecture from Mr. Piaci
telli, who referred specially to the methods in operation in 
the U. S. A. 

The allotted time for each subject was one and a half hours,. 
half of which was devoted to the delivery of the lecture and· 
the remaining half to the putting of questions. · Not the least 
valuable were the contributions made by the lecturers iri answer 
~fu~ • . 

With regard to the reports here given, the reader will readily 
understand that each subject was actually treated by the speaker 
in much greater detail. The outlines of the three most stimul
ating lectures given by Prof. Pear .hlust perforce .leave much.' 
unrecorded. Lack of space has also made it necessary to omit 
part of Mr. Weston's most interesting paper, while it will be seen 
from the brief summaries of Dr. Lipmann's lectures and the repro
ductions of his thought-provoking statistical charts, that much 
of what actually transpired can/not be passed on. ·. 
A course of lectures dealing with the subject of the elimination 
of unnecessary fatigue cannot be complete without treating the 
question of "Posture". It proved difficult however to secur·e a 
speaker on this subject, and though Mme .. Ch. B. Thumen of the 
Redressement Francais, Paris, had very kindly consented to 
undertake this, the time 'left for preparation proved too short, 
Mme. Thumen gave instead an interesting pap·er on recent develop
ments with regard to "Rationalisation" in Prance. 

The sessions of the School were presided over by Lillian M. Gil
breth, Ph. D., Consulting Engineer, U.S. A.; the organisation was 
in hands of Miss M. L, Fledderus, Honorary Secretary of the I. R.I.;, 
whilst Dr. A. Correggiari of Milan was in charge of the social 
pro~tramme and acted as host. · 
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PREFACE 

Les pages suivantes pretendent offrir qu'un simple resume des 
travaux du Cours de Vacances. L'etablissement d'un compte-rendu 
Iitteral de conferences et de discussions qui se sont etendues 
sur une semaine necessiterait un volume dont Ia publication serait 
au-dessus de ce que I' Association peut actuellement entre
prendre. 

Le sujet du Cours a ete envisage A Ia fois sous son aspect psy
chologique et sous son aspect physiologique. L'aspect psycho
logique proprement dit a ete etudie sous Ia direction de M. le 
Professeur Pear et l'aspect physiologique sous celle des Drs. 
Lipmann et Vernon et de M. Weston. Le Professeur Loriga a 
expose l'historique de Ia question et a ete seconde par une con
ference de M. PiaciteiiL traitant specialement des methodes BP
pliquees aux Etats-Unis. 

Le temps disponible pour chaque sujet particulier etalt d'une 
heure et demie, dont Ia premiere moitie etait consacree A Ia 
conference et Ia seconde aux ·questions posees par les auditeurs. 
Une des parties les plus fecondes du travail reside sans doute 
dans les ~eponses faites a ces questions par les conferenciers. 

'fn ce qui conceme le compte-rendu des conferences. le lecteur 
comprendra aisement que chacun des sujets aura ete traite par 
l'orateur d'une facon beaucoup plus detaUlee. Le resume des trois 
conferences extremement interessantes faites par le Professeur 
Pear ont-necessairement dO omettre bien des considerations. Le 
manque de place nous a egalement contraints de ne pas reproduire 
\me partie du tres suggestif expose du a M. Weston; on verra 
en effet par les brefs resumes des conferences du Dr. Lipmann et 
par Ia reproduction de ses tableaux statistiques si veritablement 
eloquents, qu'il etait impossible de reduire encore le peu qu'on 
en a pu laisser effectivement transplrer. 
Une suite de conferences traitant de felimination de Ia fatigue 
inutile ne serait pas complete si elle n'englobait pas aussi Ia 
q'uestion de Ia "Position .du Corps". II fut toutefois malaise de 
trouver un orateur sur ce suiet et bien que Mme. Ch. B. Thumen, 
du "Redressement Francais" (Paris) ait tres aimablement consenti 
a se charger de cette tache, le temps dont elle disposa pour Ia 
preparation se montra trop limite. Mme. Thumen prononca A Ia 
place une confer~nce interessante sur les developpements recents 
de Ia "Rationalisation" en Prance. . 
Les seances du' Cours de Vacances ont ete presidees par Lilian 
M. Gilbreth Ph. D. lngenieur Conseil, e. U. A.; l'organisation etait 
confiee a Mlle. M. L. Pledderus, Secretaire Honoraire de 1'1. R. I. 
cependant que le Dr. Correggiari, de Milan, assumait les charges 
d'un bOte. 



VORWORT 

Der folgende Bericht bietet eine knappe Zusammenfassung , der 
Erorterungen der Sommerscbtile. Die wortgetreue Wiedergabe: der 
wahrend der Studienwocbe gehaltenen Vorlesungen und der ·an
schliessenden Aussprachen Witte einen Band gefiillt, dessen Ver
offentlichung die finanzielle Leistungsfahigkeit der Vereinigung 
weit fiberstiegen haben wiirde. 

Das Thema der Studienwoche wurde sowohl von der psyc!wlo
gischen wie von der psysiologischen Seite behandelt. Die psycho
logischen Studien wurden von Professor Pear, die physiologischen· 
von Dr. Lipmann, Dr. Vernon und Mr. Weston geleitet. Pro
fessor Loriga gab einen Ueberblick fiber die historische : Ent
wlcklung; seine Darstellungen wurden erganzt durch einen Vortrag 
von M. Piacitelli, der besonders auf die in den Vereinigten Staaten 
angewandten Untersuchungs- und Arbeitsmethoden einging. 

Die einzelnen Them en wurden in etwa 11/• Stun den· behandelt und 
zwar entfiel die Halfte dieser Zeit auf den Vortrag, die andere 
Halfte auf die Aussprache, Sehr wertvoll waren die Ausfiihrungen, 
mit denen die Referenten die von den Horern an sie gerichteten 
rragen beantworteteten. . ,_ . 

Selbstverstandlich konnte in den miindlichen Vortragen sehr ·viet 
ausfiihrlicher auf Einzelheiten eingegangen werden, als in den 
hler veroffentlichten Referaten. In der Zusammenfassung der drei 
ausserst anregenden Vortrage von Professor Pear mussten daher 
manche seiner AusfUhrungen unberiicksichtigt bleiben. Der Mangel 
an Raum machte es auch notwendig, Teile des interessanten 
Vortrages von Mr. Weston auszulassen; ebenso wird der Leser. 
bel der Durchsicht der Ausziige aus den Vortragen von Dr. Lip
mann und seiner instructiven graphischen Darstellungen bemerken, 
dass vieles, was in dem Vortrag zum Ausdruck kam, bier nJcht 
wiedergegeben werden konnte. 
Eine Vortragsreihe, die das Problem der Ausschaltung ilber
fliissiger Ermiidung behandelt, muss hotwendig die rrage der 
"K~rperstellung" (posture) einbeziehen. Es erwies sich Jedoch 
~chwierig, einen Redner fUr dieses Thema zu gewinnen; Mme. C. 
B. Thumen, die die Be.bandlung der Prage freundlichst iibemommen 
hatte, hlelt, als sich die Zeit fiir die Vorbereitungen· zu kurz 
erwies, einen interessanten Vortrag fiber die jiingste Entwicklun~: 
der Rationalisierung in rrankretch. ' 

Die Vortr:ige und Sitzungen wurden geleitet von Mrs. Lilian M. 
Gilbreth, Organisationsingenieurin, Vereinigte Staaten; die Vor
bereitungen Jagen in den Handen der Schriftfiihererin der Ver
einigung, Praulein M. L. rtedd~rus; die Besichtigungen und ge
~ellschaftlichen VeranstaltuHgen hatte der Oastgeber der Studlen-
woche. Dr. Corre~r~ari, Mailand, Qbemommen. . ' 1 
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INTRODUCTION 

In ehoosing as the subject for its Summer School "The ~limination 
of Unnecessary fatigue in Industry", the Association was actuated 
by the desire to give immediate expression to its fundamental 
purpose, namely that of providing a common meeting ground for 
all sections of the industrial community, for the dispassionate study 
and consideration of developments in the vast world of industry. 

The subject of industrial fatigue, and how far it can be eliminated, 
necessarily draws together on one platform Management and 
Worker, the Engineer and the Psychologist, the foreman and the 
Scientific Investigator, the Personnel (Welfare) Worker, The fac
tory Inspector and the Educationalist. 

Hand in band with tb_e present intensification of production and 
enOrts towards the elimination of waste, grows an even greater 
need for concentration on human wellbeing. 

' 
Tpe increasing tendency on the t~art of the technician to cooperate 
with the anthropologist, ,the tJhysiologist, the tJSYchologtst, the 
J)sychlatrist, may be regarded as evidence of a growing cons-
ciousness in this directiotL · 

The question may be raised whether, at~art from the vast field 
of industrial ·science to be covered!, full concentration on one 
essential does not "per se'' tend to exclude full realization of 
another, thus still further strengthening the need for this close 
cooperation. 

The three great essentials in Production are Men, Methods and 
· Machinery. Where the technician Is primarily concerned with 
machinery, the human scientist Is t~rimarily concerned with man, 
their common meeting· ground being the application of methods. 

The adjustment of machinery to man gives :rise to many complex 
problems, for the solution of which all points of view are needed. 
The very distinction recently made between "maximum" and "op
timum" output is in itself an illustration of this. 

-That It should be possible to speak of the "human · elemenr- tn 
industry is, when one comes to think of it, self-condemning, as by so 
doing there stands unconsciously revealed the attitude that man 
is only . one consideration among many. It certainly does not 
convey the truth that man ranks first and that production only 
exists as the consequence of his needs. 

The expression is, however, an attempt to indicate the physiolo
gical and psychological processe~ which always accompany the 
entry of man into the method of production. 

' ' 

10 Concemini these the followini pages do not more than touch 



INTRODUCTION 

upon a world of knowledge, partly investigated, partly still to be. · 
discovered. · . · · · l ·· · 
Science in itself, however, can never ameliorate man's condition or -
add to life's happiness. All. depends upon the motive governing, 
its application. Here again, with all the knowledge available, we 
may still find man and production confronting each ... other. with 
interests opposed, unless the desire for gain be replaced by'' one 
for service and for that harmonious cooperation. which Is the ball· 
mark of human progress. · · 

.. M. L. f'. 
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INTRODUCTION 

En choisissant pour sujet de son premier Cours de Vacances 
"L'Elimination de Ia fatigue inutile dans l'Industrie", I'Association 
a qbei au d~sir de donner une expression immediate de son objectif 
fondamental\ qui est d'etablir un terrain de rencontre commun a 
toutes les sections de Ia communaute industrielle pour une etude 
impartiale et pour l'examen de tous les developpements qui se 
manifestent dans le vaste domaine de l'industrie. 

La question de Ia fatigue industrielle, celle de savoir jusqu'a quel 
point cette derniere peut etre elimin~e. rapprochent necessaire
ment sur Ia meme plateforme Ia Direction de I'Entreprise et I'Ouvrier, 
l'lngenieur et le Psychologue, le Contre-maitre et l'Enqueteur 
Scientifique, le Surintendant, I'Inspecteur _ d'Usine et I'Educateur 
professionnel. 

Coniolntement a !'actuelle intensification de Ia production et aux 
efforts qui tendent a en eliminer tout gaspillage, grandit un besoin 
d'autant plus considerable de concentrer notre attention sur le 
probleme du bien-etre ~umain. 

La tendance croissante, chez le technicien, a collaborer avec 
I'anthropologue, Ie physiologue, le psychologue, le psychiatre, peut 
etre consideree comme Ia preuve d'une conscience accrue dans 
cette direction. 

On peut se demander si,_ abstraction faite du vaste domaine qui 
reste encore a defricher pour Ia science industrielle, Ia pn!occu:
pation unllaterale d'un seul des elements essentiels, n'aboutit point 
"per se" a exclure Ia pleine realisation d'un autre el~ment non 
moins essentiel, _et n'en vient pas ainsi a renforcer encore le besoin 
de leur etroite collaboration. 

Les trois elements essentiels, dans Ia Production, sont les Hommes, 
les Methodes et les Machines. Tandis que le technicien s'occupe 
avant tout des machines,· le savant dont Ia discipline reU:ve des 

- sciences morales s'interesse tout d'abord a l'homme, et leur com
mutt terrain de rencontre reside dans le domaine de l'application 
des methodes. 

L'adaption des machines a l'homme souleve un grand nombre de 
problemes complexes dont Ia solution exige Ia confrontation de 
tous les points de vue. La distinction qui a ete faite recemment 
entre le rendement "maximum" et le rendement "optimum" con
stitue en elle-meme l'iiJustration et l'exemple de cette necesslt~. 

Ou'il puisse etre possihle de parter de "l'element humain" dans 
l'industrie, c'est ta, en realite, un langage qui se condamne lui
meme, car en en faisant usage, on avou inconsclemment ce fait 
que retre humain est seulement l'obJet d'une consideration entre 
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beaucoup d'autres. C'est taire. autrement dit,, cette verite que 
l'homme vient au premier rang et que Ia production n'existe. que 
comme Ia consequence de ses besoins. · ' 

Toutefois, cette expression d' "element humain" n'en constitue pas 
moins une tentative pour indiquer Jes divers processus pbysioJo-
giques et psychologiques qui accompagnent toujours l'entree de 
l'etre humain dans Ia methode de Ia production. 

Les pages qui suivent ne font qu'effleurer tout un monde' de pro
blemes ayant trait a ces questions,' monde en partie explore, en 
partie encore a decouvrir. 

La science. en soi-meme, ne saurait toutefois jamais ameliorer la 
condition 'humaine ni ajouter au bonheur dont Ia vie est suscep
tible. Tout depend des motifs auxquels en obeit l'application: lei 
meme, les connaissances Jes plus riches et les plus utiles ne nous 
empecheraient pas de continuer a voir l'homme et Ia productidn-' 
se confronter l'un a l'autre avec des int_erets opposes, tant que la . 
soif du gain n'aura point fait place a Ia volonte de servir et a 
cette collaboration harmonieuse qui constitue la marque distinctive 
du proirh humaln. · · ' · · · • 

M.L.I" •. 
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EINFUHRUNG 

Ausschlaggebend fiir die Wahl des Themu der ersten Sommer
schute "Die Vermeidung unniitzer Ermiidung in lndustriebetrieben" 
war der Wunsch der Vereinigung, ihrem Hauptzweck zur Verwirk
Iichung zu verhelfen, d.h. einen Boden zu schaffen fur verurteils
lose, gemeinsame Untersuchungen aller an der Produktion betei
ligten Gruppen iiber industrielle Pragen und Entwicklungs
erscheinungen. 

~ ' 

Das Problem der industriellen Ermiidung und in wieweit dieselbe 
vermieden werden kann. fiihrt Betriebsleitung und Arbeiterschaft, 
den lngenieur und den Psychotogen, den Werkmeister und den 
Leiter wissenschaftlicher Betriebsuntersuchungen, Pabrikspfleger, 
Gewerbe-Inspektoren und Padagogen notwendigerweise auf dem
selben forum zusammen. 

Hand in Hand mit der gegenwilrtigen lntensivierung der Produktion 
und den Anstrengungen jegliche Vergeudung zu vermeiden, geht 

. die wachsenden Notwendigkeit. sich auf das pers5nliche W ohl des 
am Arbeitsprozess beteiligten Menschen zu konzentrieren. 

Das lebhaft hervortretende Bemfihen der lngenteure, mit dem 
Anthropologen, dem Physiologen. dem Psychotogen, dem Psvchiater 
zusammenzuarbeiten, ist ein Zeichen des zunehmenden Verstand-
nisses fiir diese fragen. · 

Wir miissen uns fragen ob, ausser dem grossen noch zu erfor
schenden Gebiet der Arbeitswissenschaft. vollige Konzentration auf 

· e~en faktor, nicht zwangslaufig tllie ganzliche Beriicksichtigung 
- ' anderer Paktoren ausschliesst. und somit die Notwendigkeit des 

Zusammenwirkens der verschledenen interessierten Gruppen in 
erhOhtem Ma.Sse bedingt. 
Das Wesentliche der Produkt1on sind die dtei Paktoren: Mensch, 
Methode und Maschine. Das Interesse .der Technik konzentriert 
sicb vornehmlich auf die Maschine, das Interesse der Arbeitswissen
schaft in erster Reihe auf den Menschen • lhr gemeinsames Inte
ressengebiet ist die Methodik. 

Die Anpassung der Maschine an den Menschen zieht eine Reihe 
verwickelter Probleme nacb sich, zu deren Losung samtliche Ge
sichtspunkte in Betracht gezogen werden miissen. Die in jiingster 
Zeit betonte Unterscheidung zwischen Maximalertragen und Opti
malertragen ist hierfiir bezeichnend. 

Schon die Gepflogenheit vom "Menschlichen Element" (human 
element) in der Industrie zu sprechen, ist im Grunde belastend, 
weil sie die Tatsache entschleiert, dass der Mensch nicht h5her 
gewertet wird als alle anderen Elemente der Produktion. Zweifellos 

, wird diese Bezeichnung der Wahrheit nicht gerecht, dass der 



EINFURUNG 

Mensch das Mass aller Dinge ist, und dass di& Produktion nur als 
Folge seiner Bediirfnisse existiert. ! 

I 

Dieser Ausdruck ist indessen ein Versuch, die physiologischen und 
psychologischen Vorgange anzudeuten, die von dem Augenblicke 
an erscheinen. wo der Mensch in den Produktionsmethoden be
riicksichtigt wird. 

Die folgenden Seiten streifen nur Ieicht ein grosses Wissensgebiet, 
das zum Teil erforscht, zum Teil noch- Neuland ist ... 

Die Wissenschaft an und filr sich wird nte die. Zust:tnde _ ver .. · · 
bessern oder die Menschen glticklicher machen kOnnen. Allei 
bangt von dem Beweggrund ab, der die Anwendung der Wis
senschaft bestimmt. Auch bier taucht die MOglichkeit auf, dass, . 
allen verfiigbaren Kenntnissen zum Trotz, Mensch und Produldion . 
mit entgegengerichteten Interessen sicb. gegeniiberstehen, wenn 
das Oewinnstreben nicht einer Anschauung · Platz macht, die die 
lndustrie als Dienst auffasst und in dem harmonischen Zusammen
wirken der Krafte das Kriterium dea Fortschritts erblickt. 

M.L.F: 

15 
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HISTORIQUE DE L'ETUDE DE LA fA TIGUE 
PAR PROF. G. LORIGA 

MedeciD ea CLef dw Semce d"lnapeclioa de. Ueiaea. Rome. 

La fatigue est difficilement definissable parce qu'elle n'est pas a 
propement parter une maladie a manifestations anatomo-patholo
giques claires et constantes, mais plutot une condition predisposante 
a de nombreuses maladies et comparable aux etats constitutionnels. 
Le passage de l'etat physiologique a l'etat pathologique, s'effectue 
par degres insensibles. C'est de ce fait que provient Ia dis
tinction entre fatigue normale et pathologique, fatigue latente ou 
confirmee. 
L'exteriorisation de l'energie mecanique qui represente le travail 
est toujours accompagm!e du developpement d'energie thermique, 
chimique et nerveuse. II est done naturel. que Ia repercussion de 
Ia fatigue doive se rechercher non seulement sur le systeme mus
culaire et sur le systeme nerveux, mais aussi dans toutes les 
fonctions organiques (circula!jon, respiration, digestion.' excretion 
et secretion). Pour _ les memes raisons Ia connaissance de Ia 
fatigue n'est pas due a Ia decouverte d'un savant et elle ne possede 
pas une date fixe de naissance. C'est pourquoi il n'est pas 
facile de faire une exposition ordonnee et d'attribuer des dates 
determinees aux diverses etapes des etudes qui se rapportent a 
cet argumenl II est necessaire en consequence, pour en tracer 
l'histoire, de suivre Ia methode que les statisticiens appellent verti
cale et d'examiner separement les differentes manifestations de 
Ia fatigue. 
Cette constatation toutefois n'enleve rien a l'importance patholo
gique d'elle, consideree comme facteur de maladie, parce que Ia 
fatigue reste toujours une des causes les plus repandues et les 
plus puissantes de dommage pour l'organisme aussi des travail
leurs intellectuels que des travailleurs manuels. La guerre 
specialement a mis en lumiere cette terrible puissance et apres 
cette epoque les savants ont transfere leur laboratoire dans les 
ateliers, en reliant l'etude des manifestations cliniques sur les 
travailleurs a celles des repercussions de Ia fatigue sur Ia quantite et 
Ia qualite de Ia production industrielle. De ce transfert ont ressorti 
nombreuses connaissances utiles specialement a l'hygiene et que 
nous _ ne pouvons negliger, car l'hygiene resume aussi bien les 
conclusions des nombreuses etudes faites que le but vers lequel ces 
etudes tendenl 

P. Lagrange a defini Ia fatigue une diminution du pouvoir fonc
tionnel des organes, provoquee par un exces de travail et accom
pagnee par une sensation caracteristique de malaise. Cette 
defmition rappelle surtout les effets de Ia fatigue sur le rnouvernent, 
c'est a dire sur l'activite des muscles et du systeme nerveux, rnais 
ne tient pas assez compte des troubles des autres fonctions (cir-
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culation, respiration, calorification, chimisme du sang, secretions 
glandulaires etc.). ene a cependant le merite de donner une place ' 
importante a Ia sensation de Ia fatigue, qui en forme un caractere 
indispensable pour Ia clinique. Cette sensation est un phenomene. 
subjectif psychologique, mais elle est le symptome preponderant 
dans l'homme et sert comme moyen de defense organique. C'est 
le crt d'alarme de l'organisme menace qui l'empeche d'arriver 
jusqu'a l'epuisement total et se manifeste soit lorsqu'il produit 
l'arret de Ia fonction motrice, soit lorsqu'il regie les fonctions 
intellectuelles, les emotions et les phenomenes de Ia volition. En 
tout cas la diminution de Ia production est plutot Ia consequence 
de Ia sensation de malaise que d'une veritable perte de l'excita-
bilite musculaire ou nerveuse. · 
Les recherches pour trouver l'explication du sentiment ou de Ia 
conscience de Ia fatigue se sont dirigees principalement dans trois 
directions: · 

determiner le siege central ou peripherique et la localisation 
de Ia sensation de fatigue, 
determiner si l'intensite de Ia sensation correspond a l'etat 
physique reel de fatigue, 
donner eventuellement une interpretation causate de Ia fatigue. 

Sur Ia base des recherches faites il semble que l'on peut concltire 
que l'alteration biologique produite par le travail seraif en premier 
lieu localisee et ressentie dans les extremites nerveuses intramus
culaires (plaques terminales) et se manifesterait aussi bien comme 
excitation des centres cerebraux que comme impuissance motrice.. 
Le premier degre de fatigue tout au moins est peripherique. 
La sensation de Ia fatigue ne procede pas parallelement avec l'etat 
physique reel, parce qu'elle n'est meme pas UD symptome ptecoce. 
Elle est en meme temps un phenomene subiectif et une interpre
tation, et, par consequent, on ne peut jamais en determiner exac
tement le degre. Enfm elle est souvent masquee par de 
nombreux autres facteurs (volonte, amour propre, alcool, aneste
siques, etc.) 
Les causes de Ia fatigue sont attribuables en partie a l'epuisement 
de J'energie potentielle du a Ia consommation du materiel dyna
mogene. Mais puisque dans les muscles deja paralyses les sub
stances dynamogenes. ne sont pas me me completement epuisees, il 
faut penser que l'epuisement n'est pas Ia seule cause de Ia fatigue, 
et meme qu'il n'en est pas Ia cause principale. Surtout l'accu
mulation des substances ponogenes, ou produits de Ia desassimi
lation, et Ia deterioration cellulaire qui en resulte sont considerees 
par les savants Ia cause principale de l'inexcitabilite progressive 
de Ia substance vivante. 17 
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Les symptomes de Ia fatigue objective peuvent etre mesures (au 
contraire de ce qui arrive de Ia fatigue subjective, ou sensation 
de fatigue) par des methodes directes ou indirectes. 
Les premieres peuvent se proposer les buts suivants: 

Ia mesure de Ia force musculaire maximum ou totale, avant et 
apres le travail, 
Ia resistance des muscles a l'epuisement avant et apn!s le travail, 

· le comportement du systeme nerveux musculaire envers Ia 
fatigue (etude de Ia tonicite musculaire, du tremblement, de 

. l'incoordonnation motrice, des reflexes des muscles et des ten-
' dons, des temps de reaction), 
l'examen des organes des sens specifiques (vision, audition, 
sensibilite cutanee), 
l'·examen de l'appareil circulatoir (volume du coeur, troubles 
de Ia circulation, frequence et rythme du pouls, tension arte
ri-elle, reflexes vasculaires, atberomasie des arteres), 
l'examen du sang et des urines, 
l'examen de Ia fonction respiratoire (frequence et regularite de 
Ia respi~ation, variation de Ia composition de l'air). 

Les recherches des trois premiers groupes coincident avec celles 
de Ia physiologie des muscles et du systeme nerveux et ont conduit 
specialement a Ia connaissance des lois de la fatigue musculaire 
et a celles de la fatigue intellectuelle. Les meilleurs resultats ont 
ete. obtenus au moyen de l'ergographe, fonde sur Ia methode 
isoto n i que, c'est a dire qu'il enregistre les degres maxima 
de Ia contraction des muscles flechisseurs du doigt. Elles nous 
ont appris qu'il existe diverses courbes de la fatigue, qui dans 
le meme individu, se conservent inalterees pendant de nombreuses 
annees. Elles ont en outre demontre que Ia courbe du travail d'un 
~oupe de muscles depend particulierement de l'entite de l'effort 
et du rythme des contractions et qu'il y a, par consequent, dans 
chaque travail le moyen de retarder considerablement l'apparition 
de la fatigue en combinant de fa~on appropriee le poid avec le 
rythme, c'est a dire l'effort avec Ia velocite. En outre, il a ete 
determine que ·ta fatigue croit beaucoup plus rapidement que le 
travail, et · qu'un travail effectue par un muscle fatigue est plus 
nuisible pour lui qu'un travail plus grand accompli dans des con
ditions normales. Enfin la duree du repos entre deux periodes 
de travail doit varier selon le degre de Ia fatigue. 
Mais on a egalement fait ressortir !'influence qu'exercent sur une 
plus ou moins grande disposition a Ia fatigue l'entrainement et un 
grand nombre de circonstances exterieures ·et interieurs, telles que 
Ia temperature, Ia pression barometrique, les heures du jour, l'etat 
de digestion, le jeilne etc. Et enfin, les dites recherches ont donne 
ori~ine a diveues' tentativea pour trouver Ia formula expressive 
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du quotient de fatigue, c'est a dire du rapport entre Ia haut~ur . 
et le nombre des ordonm!es dans l'ergogramme. 1 

L'etude de Ia fatigue intellectuelle, qui est Ia consequence de l'abus 
de !'attention volontaire, a mis en evidence les divers types du 
travail et les facteurs qui l'influencent (individualite, entraineme'nt, 
duree et genre de travail, conditions hygieniques du milieu etc.) 
arrivant a des conclusions analogues a celles qui ont ete trpuvees 
pour Ia fatigue musculaire. 
L'une des premieres manifestations de Ia fatigue est I~ rallentis
sement de Ia contraction et du relachement musculaires. La co
ordonnation motrice diminue, quoique non proportionnellement au 
degre de Ia fatigue. On trouve constamment l'augmentation de Ia 
duree des temps de reaction, et ce phenomene est consi~ere comme 
l'un des meilleurs tests de Ia fatigue. ' . · 
Parmi les organes de sens specifique l'examen de l'oeil a permis 
de constater une diminution du pouvoir fonctionnel (acuite visuel, 
extension du champ visuel, perception des couleurs, etc.) et celui 
de l'ouie une diminution de Ia perceptibilite du son minimum et de 
Ia distance a laquelle un son peut etre apercu. 
L'index exthesiometrique est juge excellent par nombr·eux auteurs: 
d'autres au contraire n'en doutent. 

Les quatre autres groupes de recherches concernent le depistage 
des symptomes pathologiques dans divers organes. Le·volume du 
coeur qui est reduit pendant l'effort et Ia fatigue dans les individus 
sains, semble augmente, au contraire, dans les individus. affaiblis 
par les maladies ou par le surmenage chronique. Pendant les 
grandes fatigues on peut avoir une dilatation aigue. , 
La pression sanguine a ete trouvee en general augmentee, le tonus 
vasculaire diminue. L'arteriosclerose suit de pres le travail manuel 
fatiguant, parfois est localisee dans l'organe qui travaille. · 
Dans le sang on a constate diverses variations dans le nombre des 
hematies, dans Ia hemoglobine, dans le leucocytes, dans le chi···. 
misme. ' 
Dans les urines augmentent Ia densite, l'acidite, les phosphates et 
l'ozate total 
Dans l'appareil respiratoire le test le plus interessant est Ia mesure 
de ('assimilation gasseuse, c'est a dire de )'elimination de coz et 
de Ia consommation de oz. Cette mesure est une forme de calo
rimetrie indirecte. 
Les alterations fonctionnelles des divers organes sont des symp:. 
tomes qui, en combinaison avec ·des symptomes subjectifs, servent 
specialement au clinicien pour faire le diagnostic individuel de l'etat 
de fatigue. lis n'ont pas, cependant, tous Ia meme valeur diagnos
tique et leur importance n'est presque jamais appreciable que dans· 
les degrc!s extremes. On peut reconnaitre qu'il n'existe pas un 19 
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test de fatigue sur lequel on puisse se baser avec certitude pour 
le diagnostic, mais les divers tests se confirment et se completent 
les uns les autres pour former devant notre esprit le tableau patho
logique de Ia fatigue. C'est pour cela que nous croyons a Ia 
possibilite d'etablir Ia fatigue limite physiologiquement tolerable 
dans un travail determine_ au moyen des tests directs. 

Par contre nous devons constater qu'on n'a obtenu aucun 
resultat lorsqu'on a tente de mesurer Ia fatigue par des methodes 
indirectes. Le calcul du travail mecanique effectue neglige !'in
fluence du travail statique (station debout) qui peut etre conside
rable, et oublie que Ia fatigue est toujours nerveuse et ne croit 
pas parallelement au travail mecanique. 
L'enregistrement pratique de !'effort pourrait devenir un bon 
indice de Ia fatigue de certains groupes musculaires si l'on pour
rait le faire pour de tongues periodes de travail. 
La mesure de Ia depense organique au moyen des modifications 
des echanges respiratoires et de Ia quantite de chaleur degagee 
donnerait de meilleurs resultats si Ia methode pouvait etre trans
feree du laboratoire au champ de travail. 
Les arrets du developpement du corps, les deformations profes
sionnelles et les cram pes professionnelles ne resolvent pas davantage 
Ia question du diagnostic parce que ce sont des consequences rares 
et lointaines. · 

Par contre, l'etude de Ia fatigue collective ou industrielle a com
mencee depuis peu et cependant promet de donner des resultats 
dignes de Ia plus grande consideration. Meme Ia methode directe 
de I' enregistrement des sensations subjectives de Ia masse ouvriere, 
qui se manifestent avec Ia faiblesse, Ia nervosite, Ia perte de l'etat 
de contentement, les absences frequentes, le roulement de Ia main 
d'oeuvre etc. doit etre consideree une bonne methode pour deceler 

· Ia fatigue. Au contraire, Ia morbidite et Ia mortalite ouvrieres 
sont un · pbenomene trop complexe et partant peu sur, pour le 
diagnostic de Ia fatigue, parce que l'une comme l'autre represente 
Ia somme de toutes les difficultes de Ia vie ou !'intervention 
d'autres causes graves. Toutefois, certains cas ont une signification 
clairement convaincante: ce sont par exemple les maladies dues 
au surmenage saisonnier et a la fievre des apprentis. 
L'interpretatioii de la statistique des accidents est souvent plus 
facile, parce qu'il y a une relation intime entre eux et le nombre 
des heures du travail, mais beaucoup d'autres facteurs exercent 
leur influence dans Ia production de Ia fatigue (defauts physiolo
giques ou psychologiques de l'individu, alimentation, rythme du 
travail, temperature, eclairage, defauts des machines, defaut de 
surveillance, alcool, etc.). 
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Mais les donnees que l'on tire de Ia mesure de Ia quantite de Ia 
production (rendement) ou de sa qualite (malfacons) (methode, de 
l'efficacite industrielle) sont aujourd'hui celles qui inspirent le plus 
de confiance, parce que c'est precisement dans cet indice que 
sont reunies toutes les defaillances organiques produites par Ia 
fatigue avant qu'elles n'atteignent Ia zone limite de Ia maladie. 
Cet indice represent en meme temps Ia sensation subjective et Ia 
marche progressive de Ia fatigue et en outre ne peut pas etre. 
longtemps dissimule dans les masses ouvrieres par l'effort volon-
taire, comme ca peut arriver pour l'individu. ~ 
Nous attribuons une grande importance a ces methodes, non pas 
qu'elles alent apporte une nouvelle contribution aux connaissances 
de Ia fatigue comme entite nosologique ou qu'elles aient revele 
de nouveaux syrnptomes ou de nouvelles alterations des organes 
qui nous auraient permis une plus grande precision dans le diag
nostic, mais surtout parce qu'elles confirment les lois scientifiques 
et en rendent Ie controle accessible aussi a ceux qui ne sont 
pas medecins. Elles ont en outre fait ressortir to1,1t particulierement 
Ia grande influence qu'ont, comme productrices de fatigue, non 
seulement Ies conditions physiques de l'individu, (alimentation, etc. 
etc.) mais les conditions hygieniques du milieu de travail (tem
perature, Jumiere, ete; etc) et l'influence encore superieure 
qu'exercent le choix des ouvriers, l'etude des mouvements, !'orga
nisation du. travail, et les facteurs psychiques. 

Ces nouvelles recherches ont apporte une contribution notable 
specialement en faveur de l'hygiene· qui etudie ce chapitre d·e Ia 
pathologic du travail, non pas pour y chercher les t h eo r i e s de 
I a v i e, comme font les physiologistes, ou les e 1 e m e n t s d u 
d i a gnostic, comme le font les pathologistes, mais dans le 
but d'en tirer des ens e i g n em en t s pour Ia vi e. 
Les enquetes faites dans Jes usines pendant Ia guerre ont demontre 
que les horaires prolonges et les mauvaises conditions bygieniques 
du milieu de travail produisaient une diminution du rendement et 
une augmentation du nombre. des accidents et des periodes de 
temps perdu. En consequence Ia premiere Conference Internationale 
de Washington a vote Ia convention sur les huit heures de travail. 
En meme temps on ressentit partout le besoin de substituer Ia 
machine a l'homme dans l'execution du travail physique, d·'ameliorer 
Ia technique dans chaque industrie, et on perfectionne les dispo
sitions legislatives tendantes a assurer Ia salubrite du travail. A 
cette tache est venue s'ajouter, apres Ia guerre, celle de l'utili .. 
sation maximum des forces physiques de l'homme pour collaborer 
a l'oeuvre economique du maximum de production. Pour cela l'axe 
des recherches scientifiques a ete deplace du domaine de Ia meca-
nique vers le domain psycho-physiologique. 21 
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Les etudes tendant a obtenir une meilleure utilisation des qualites 
physiques et psychiques de l'homme pour developper sa capacite 
de production et pour •eliminer Ia fatigue inutile forment precise
ment Ia partie principale du programme de nombreuses institutions 
ou associations ciui ont ete creees apres Ia guerre et qui fonction
nent sous les noms divers d'Instituts d'Hygiene Sodale, Bureaux 
de Recherches sur ·Ia fatigue Industrielle, Instituts pour !'Organi
sation Scientifique du Travail, Instituts de Psychologie Sociale, 
Associations pour l'etude et l'amelioration der rapports individuels 
et des conditions de travail dans l'industrie, etc. 
Les recherches entreprises se sont developpees essentiellement 
dans deux directions: 

Etude des modes du travail le plus economiques pour le moteur 
humain et le plus productif, etude qui se propose tantot l'ame
lioration de Ia technique (organisation de- l'outillage), tantot 
l'education de l'ouvrier (reglementation de l'effort de Ia vitesse, 
de Ia volonte, des pauses, de Ia charge et du mouvement); 
Etude des qualites mentales et des moyens educatifs du tra
vailleur, dans le but de trouver une place pour chaque homme 
et de placer chaque homme a sa place. 

De nombreuses recherches ont ete deja faites dans les differents 
metiers ou dans les differents travaux pour !'execution de Ia 
premiere tache. 
Les recherches -au sujet de Ia seconde tache envisagent le vaste 
domaine des aptitudes professionnelles, c'est a dire Ia psychologie 
professionnelle ou economique. Elle se propose essentiellement 
d'atteindre deux buts: . , 

Ia selection des travailleurs qui comprend tantot le choix de 
l'individu pour la profession (selection professionnelle propre
ment dit), tantOt le. choix de Ia profession pour les individus 
(orientation professionnelle); ' ' 
Ia formation des travailleurs, QUi comprend, a son tour, }'edu
cation professionnelle, l'apprentissage et aussi Ia reeducation ou 
adaptation des mutites. · 

Ces recherches ont ete cultivees par des savants tres renommes 
et des nombreux Bureaux d'Orientation ont surgis dans tous les 
pays. Les Gouvernements aussi y ont contribue au moyen 
de la creation d'instituts speciaux pour · le recrutement des 
aviateurs, des marins, des automobilistes etc. et pour te place
ment des mutiles. 
Quatre Conferences internationales de psychotechnic appliquees ~ 
!'orientation professionnelle se sont deja reunies et des nombreux 
livres ont ete publies pour fournir les tests musculaires, sensorials 
et mentaux du fonctionnement physiologique pour presque tous 

. les metiers et professions. 
De l'organisation de l'outitlage et de l'organisation de ta main 
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d'oeuvre dans le sens taylorien- s'occupent specialement les Comites_ 
pour I'Organisation Scientifique du Travail. qui tiendront le troi
sieme congres a Rome dans le septembre prochain. L'Association 
lnternatfonale pour I'Etude et I'Amelioration des Rapports indi
";duels et des Conditions dans I'Industrie, qui a tenu ses reunions 
au Rigi Scheidegg (Suisse) et a Baveno, etudie de preference 'le 
facteur humain. Un Institut pour !'Organisation Scientifique du 
Travail '\;ent d'etre constitue a Geneve, pres du Bureau Inter
national du Travail. Le Ministere de I'Economie Nationale en 
ltalie a ouvert un concours pour un livre sur l'organisation 
scientifique du travail et a applique les principes d'une teUe 
organisation dans une manufacture de tabacs et dans un bureau 
de poste. ' · 

La grande ferveur d'etudes dans ce champ fait que nous sommes • 
fonde a esperer que l'on pourra bientot formuler le lois psycoiO:. 
gique du travail et de Ia fatigue sur une base aussi solide · que 
celles sur lesquelles s'appuient les lois physiologjques. -
Ce jour Ia nous pourrons veritab1ement formuler Ia doctrine de 
I' organisation scientifique du travail, conciliatrice de . Ia sante 
physique des travailleurs avec le mei1Jeur rendement industriel. 
commercial et agrico1e. Si l'etude des questions economiques et 
des questions mora1es qui concernent le travail progressera de 
pair, on pourra esperer d'atteindre cette organisation b u
rn a in e d u t r a v a i I. qui doit representer l'ideaJ supreme de 
toute collectivite civi1isee. 

23 



FATIGUE STUDY AS A FACTOR IN INDUSTRIAL 
DEVELOPMENT 
BY JOS. PIACETELLI 

Enl(ineer Barber Aaphalt eo:, Maurer, U.S. A. 

It is not my intention to discuss fatigue from the purely physio
logical or psychological viewpoint but I hope to point out some 
of the causes of fatigue in industry; to present to you some 
illustrative cases and to give you a brief description of some 
recent investigations. 
f'atigue study is the analysis of surrounding conditions and any 
form of activity which affects the human organism. The late 
Major ·Prank B. Gilbreth and Dr. Lillian Gilbreth • set down the 
following factors describing its aims: 

to determine what fatigue results from doing various types of work; 
to eliminate all unnecessary fatigue; 
to reduce the necessary fatigue to the lowest amount possibl~; 
to provide all possible means for overcoming fatigue; 
to put the facts obtained from the study into such form that 

. every worker can use them for himself to get more out of life. 

These aims may be achieved with reasonable success by making 
a systematic · attack on the problem, carefully considering the 
waste of human energy, eliminating as much of it as possible and 
to so distributing the necessary fatigue that recovery takes place 
while the employee is carryiJ:lg on his work. 
The causes of fatigue· may for conveniency be divided into four 
classes, namely: 

fatigue caused by the surrounding conditions such· as: lighting, 
noises, temperature, smoke, etc.; 
technical inadequacy of tools and equipment; 
improper layout of work place and relation of worker to work place; 
unnecessary expenditure of human energy due to inefficient 
methods. 

When we enter a plant the things that first come to our attention 
are the lighting conditions, dust, smoke, temperature, noise and 
general layout of machinery and material. Consid€l_ring lighting 
alone much is being done to reduce eye fatigue as well as 
emotional fatigue. During the past year investigations tarried on 
in a group of plants representing many diversified industries, have 
shown that good lighting is an investment yielding reasonable 
dividends in terms of increased production, less fatigue, and 
enthusiasm of the worker. 

24 • See Prank B. Gilbreth, Dr. Lillian Gilbreth: fatigue Study. 
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One of the most effective ways· to reduce the fatigue caused by 
poor lighting is to increase the amount of reflected daylight. This 
has been done in plants where the idea seemed ridiculous. Por 
instance, the usual darkness prevailing in foqndries because of 
the unpainted walls, black painted moulding machines and equip
ment, together with the use of the dark moulding sand, has been 
greatly relieved by whitening the walls and equipment as far 
as practicaL With the mechanical painting equipment now avail
able it is inexcusable for any plant to have dark wotk rooms 
from this point of view. Eye fatigue is caused by many other 
unfavorable situations such as: kind of work, direct and indirect 
glares caused by polished surfaces, improper relation of worker 
with respect to source of light, and obstructions or shadow pro
ducing objects, such as corners and columns. It is needless for 
me to attempt to discuss further the fatigue caused by these con
ditions as well as that caused by noises,' temperature, dust, 
smoke, etc., because I am sure that this phase of the subject will 
be amply covered later. 

. . 
When designing machinery and equipment, hardly enough attention 
is paid to the motions involved in the method necessary to use 
them. In many cases the operator is requir-ed to make motions 
which are excessively fatiguing because foot and hand levers or 
other parts of the machine to be grasped are not within normal 
reach. Machines are often so constructed that they require the 
use of a method in which unnecessary effort is exerted. We 
have found on many occasions, after studying a method and 
finding the one best way to do the work, that the construction. 
of the machine would not permit us to do the work in the desired 
sequence of therbligs and with the least fatiguing motions. This 
difficulty is usually overcome by either altering or redesigning the 
machine. When studying a shinglefolding operation at Barber 
Asphalt Company we found that in the best method possible with 
the machine as it stood, still existed motions which, altho seemJ... 
ingly necessary, could have been eliminated by making slight 
changes in the machine construction. With these changes made 
we were then able to do the work in the One Best Way. Many 
examples of this kind may be found in most types of machines 
and especially those which are fed by operators.· This latter type 
often brings out the fact that they are designed without regard 
to the Gilbreth principles of ideal execution of hand motions •, 
some of which apply to this discussion and are as follows: 

both hands should preferably begin their therbligs simul
taneously; 

• See Management Handbook, Ronald Press Co .. New York. 25 
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both hands should preferably complete their therbligs at the 
• same instant: 

motions of arms should be in opposite and symmetrical di
rections instead of in the same direction · and made simul
taneously; 
the number of therbligs required to do the work should be 
counted, for the One Best Way is almost always the sequence 
of the fewest therbligs. 

Keeping these principles in mind when considering the method to 
be employed by the person whO is to operate the machine, the 
designer can. help greatly in avoiding unnecessary expenditure of · 
energy by the operator. The fatigue caused by wasteful methods 
made necessary because of the construction of our present equip
ment, machinery or tools, should not be tolerated. The cause 
must be removed by alterin~ or redesigning them if the benefits 
derived warrant it. 

I have had the plea~ure of investigating the fatigue caused by 
the improper layout of tools and equipment on work places with 
respect to the worker, with Russell W. Allen* and we have found 
that the materials and tools with respect to the worker are seldom 
arranged within the most convenient areas on the workplace. 
The aims of our investigation were to determine: 

the normal working space within which work may be per-
. formed by each hand with least fatigue; 
the normal working space within which work may be per
formed by both hands together with the minimum of fatigue; 
the maximum working space for the left hand and right hand 
separately; 
the maximum working space for both hands working together. 

Using_ •equipment for making stereocyclegraphs ** we were able to 
, make visual records of the path of motions made by the worker 
on the vertical and horizontal planes. 
In order to make the data obtained from different people com
parable, the conditions under which motions were made were 
standardized as follows: 

the subject was so seated that his elbow was on the same 
horizontal plane as that of the workplace, when the upper arm 
hung nonnal; 
his body was approximately three inches from the edge of 
the workplace: , 
the motions were made while the trunk and shoulders remained 
unmoved. · 

Under the above conditions we found that the arcs made by the 
* Consulting Engineer, N.Y. 

.. See Mana~tement Handbook, Ronald Press Co., New York. 
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various persons were similar · and described approximately the 
~e~~ I 
Now it may seem reasonable to expect that a person with a longer 
arm will describe an arc enclosing a much greater area than one 
with a shorter arm. At this point we must consider the physiological 
variables in that there exists a definite relation between the arm 
length and length of trunk. The person with the longer arms is gene
rally equipped with a longer trunk. This has been found by Dreyer • 
in his investigation on these relations. It is obvious then that 
the person with longer arms will cover approximately the same 
area as marked out by a smaller person because of his longer 
trunk; his arm is pivoting on the ball joint of the shoulder at 
a higher level. Tl1is compensating feature reduces to a negligible 
degree the normal variations due to length of arms and trunk, 
when working on a horizontal plane. · 
The normal arcs drawn with the left ,and right hands on the 
horizontal plane representing a desk or workplace will cross each 
other at a point approximately in front of the worker. The surface · 
marked out within these two arcs represents the most convenient 
areas within which work may ·be performed by the respective 
hands. There is also a definite zone which constitutes the place 
where work can be done with least fatigue with both hands 
together. This zone is that section of the workPlace in which 
the two areas overlap. · Areas corresponding to these normals also 

, exist in the vertical plane and for any arc described by the 
worker whether in the vertical or horizontal plane, there is a 
maximum (made with arm fully extended), as well as a. normal. 
Work done by either hand or both together, beyond their re
spective normal arcs in the vertical or horizontal plane, cause 
fatigue. When it is necessary to perform motions outside of these 
zones, the additional fatigue caused . by them is allowable • altho 
not desirable • only up to the maximum arcs of the band or bands 
making the motions. This limit is given because, reaching 
beyond the maximum arcs necessitates changes in the posture 
which, in case of repetitive operations, will cause excessive 
fatigue. 
The principles set down as a result of our investigations may be 
stated as follows: 
That for the least fatigue 

motions'with any one hand should be made within the space 
bounded by the normal arcs described by that in either the 
vertical or horizontal plane; ' 
motions with both hands together should by made within the 
overlapping space marked by the normal arcs of each hand on 
the vertical or horizontal plane. . . . 

• Dreyer, Assessment of Physical f'itness. - 27 
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It is imperative that these princit:'les be recognized "A-hen studying 
methods of y.·ork. They are especially important v.·hen the cycle 
of motions is performed thousands of times each day as is often 
the case in repetitive work. 
At Barber Asphalt Company I had the opportunity to study some 
repetitive operations to Y.ilicb the ap;>Iication of the above princi;>les 
-..·as highly desirable. The -v.·ork consisted of feeding Latite 
Shingles UZ and 16 square) into folding machines in Y.-bicb the 
operator completes a cycle of motions from three to four thousand 
times each hour. Any unnecessary effort in the cycle of motions 
of the operator would be expended approximately 3J.(XX) UI1es 
each day and it is apparent that they could not escape the effect 
of fatigue.. Our knowledge of the O:Jbreth principles of the ideal 
execution of hand motion and of those Y.ilkh I ha-,·e just presented 
to you. -..·as applied to this y.·ork and y.·e are satisfied that the 
problem has been satisfactorily solved from the fatigue point of 

'view. An inquiry \\'as recently made and the opinions expressed 
by the melt indicate that the fatigue bas been reduced to a 
minimum. One of them said, "I don•t feel tired y.·hen y.·e quit at 
5 o"clock but I do "A-ben we work till six". When questioned 
further on this matter in order to find out just y.·hy the work 
afforded recovery from fatigue during a regular nine an.J one-half 
hour day ·and not -v.-hen they -v.·orked ten and one-half hours. • 
he said, .. .Maybe rm not exactly tired. but I just don•t like the 
idea of the extra hour". It is rodent then. that fatigue is caused 
b that extra hour but -v.•e can safely say that it is psychological 
rather than p~ological 

An important aspect of fatigue study is the analysis of the -v.·orker•s 
·relation to his work place. U the work is performed in a standing 
position. one of the first thoughts of the investigator is Y.-bether 
or not it is possible to perform that work Y.ilile seated. U it is 
absolutely necessary that the person must stand. consideration may 
be given towards making intermittent use of a chair. If the worker 
is seated before his -v.·ork place. the situation must be analyzed 
for posture. the best type of chair. its height. etc.. We have found 
that a saddle seat chair -v.ith small back-rest allov.ing free movement 
of the arms and equipped -v.·ith foot-rest. is most desirable in en
couraging good posture and reducing fatigue. 

It is generally known that Motion Study is the scien~e of fmding 
tbe One Best Way to do work. The first step in motion study is 
the consideration of the amount of energy required to perform a 
given operation. It must be remembered that to fmd the one best 

· way does not mean. as it is sometimes understood. finding the 
quickest way to do -v.•ork. for the quickest way may pron to be 
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most wasteful from the point of view of effort. Therefore, it . is 
important that the selected method represents the utilization ~of 
the least fatiguing motions. The primary aim of motion study 
is· to reduce the effort required to do the work by eliminating the 
unnecessary motions and arranging the necessary ones in a 
sequence which will yield the maximum of output with. the mini
mum of time and effort. 
I do not intend to discuss the motion study technique, for time
will not permit, but I do want to present to you .a brief des
cription of the procedure from the point of view of fatigue 
study. · 
It is necessary to make a study of the arrangement of machines, 
materials, tools and the method employed by the operator. To 
do this a process chart • is made, showing the sequence of element
ary operations in the. desired degree of detail. · Route and layout 
charts are also made, showing the flow of materials with respect 
to the machines and equipment and the relative positions of the 
operators with respect to machines and materials. 
Analysis of these charts invariably point out radical changes •. 
Complete cycles of motions or parts of the major operation are 
often found to be unnecessary, materials retracting and cross
tracting; and it is sometimes found that much of the manual work 
can be done mechanically. The suggestions derived from the -
analysis are recorded on a ·possibility process chart showing the 
method embodying the new ideas. A motion picture film· is then 
taken for the purpose of analyzing .further for additional possibi
lities. If no radical changes are to be made, as may be shown 
by the possibility process chart, and if the analysis of the film 
does not suggest any, a simo chart .. is made showing the motions 
made by the worker, therblig for therblig. On this the time element 
for each is also recorded. These simo charts are then analyzed 
from the point of view of the ideal execution of hand: motions and 
a synthesis is made representing the new method. 
In studying group work the motion picture film is especially useful 
because we are able to make simultaneous record of the workers, 
thus affording us the opportunity to make a comparative study 
of the amount and nature of the work done by each man. 
The analysis often shows that one man does more than another 
and that parts of his work can without difficulty be transferred to 
some other worker who is not always performing useful work during 
his cycle time. 
With the work of· each man analyzed and a thorough under
standing of its relation to the work of others in the group, we 
are able to view the problem as a whole, eliminate unnecessary 

• See Management Handbook. Ronald Press Co., NewYork. 
•• Ibid. 29 
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and fatiguing motions and rearrange the necessary work so that 
the burden of production, from the point of view of fatigue, will 
be equally shared by all and effect a better coordination between 
the workers. in the group. 
At Barber Asphalt Company a study was made of the cutting and 
packing of individual asphalt • shingles which was performed by 
a group of twelve men, and though I will not attempt to discuss 
in ·detail the old and new method, I shaH point out parts of the 
method in which effort was wasted. The shingles (8" X 10"') 
were cut from a continuous sheet 32" wide by a machine which 

, deposited them, four at a time, on a flapper forming stacks side 
by side. When the desired number had accumulated on that side 
of the flapper it was turned over 90 degrees to the other side 
where four men stood by and grasped a stack each. These 

· bundles or stacks were placed on bottom boards, prepositioned 
on the table by another operator, who later, when each of the 
four mentioned men had placed 4 stacks on each board making 
up a complete bundle, would lift the bundle from the table placing 
it on a short section of roller conveyor. The bundle of shingles 
was pushed down the conveyor by this man in order that it 
would be accessible to any of the four tyers whose· work places 
were located. on each side of the conveyor. The bundle was then 
grasped by one of the tyers who transported it three or four feet to 
his tying bench, where he completed the bundle by inserting direction 
sheets between the shingles and placing a board on top of it. 
The bundle was tied by looping , a wire around each end and 
then tied permanently with a tying tool. It was then transported 
by him from the tying bench to the loading platform near by. 

· This description, though hardly complete. gives us enough infor
mation to enable me to point out some phases of the work 
indicating wasted effort. The table on which the shingles were 
stacked was approximately two feet higher than the flapper, making 
it necessary to lift each stack handled by the four men employed 
on this work. The fatigue due to this was greatly reduced by 

. changing the relative height of the table and flapper. Another 
part of the method showing unnecessary exertion of effort was · 
that in which each tyer was required to lift the stacked bundle 
weighing- about 70 lbs. from the conveyor and transport it to his 
tying bench, where he performed the tying operation. J'viuch 
time and effort was also unnecessarily expended in grasping the 
tying tool, transporting it to the work, using it and then trans
porting it back again to its place and released. Another phase of 
the work causing unnecessary fatigue was that in which the worker 
transferred the completed stacks from the stacking table to the 
roller conveyor. 
• See Manufacturing Industries, April 1926. 
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The fatigue caused by the unnecessary handling of the product 
and tools during the various stages of the packing process was 
greatly reduced by the adoption of a method in which each of 
the above causes was either eliminated or reduced to a minimum. 
Owing to the lack of time I cannot give you a description of the 
new method to show just how we solved our problem, but I will 
take the time to say that we are now doing the work which 
formerly required thirteen men with eleven, and the amount of 
effort exerted by each man is less with the . new method than 
with the old. One of the workers expressed his opinion of the 
new methods as follows: ''Before you changed the method we'd 
be so tired that we would hardly want to do anything when we · 
went home, and now since we got used to the new. way we hardl7 
ever notice it." 
Studies were also made of seven operations similar to this •. The 
unit costs were reduced as much as 20 % and although the men 
are now able to produce the same amount with less effort 
individually, their earnings have been increased as high as 4 %. 
Before these studies were made, difficulty was experienced in 
keeping the workers on the job, because of the excessive fatigue 
involved, while at present the labor turnover is negligible'. 
The new methods now permit some of the men to do their work 
while seated and, where it was not possible to distribute the effort 
evenly among the workers in any one group, the men are required 
to rotate functions every hour. This permits the worker to recover 
from the necessary fatigue by the use of a different set of muscles 
in the next operation. By this plan we get a more flexible orga
nization as well as maintain the interest of the worker. 

' I 

The application of physical laws to anatomical motions and their 
relation to fatigue and production was recently investigated at 
the Gilbreth laboratories by Dr. franz Hahn of Berlin and S. f. 
Csohar of New York, .. Their study consists of a space-time 
analysis of motions made by the arms while the rest of the body 
does not move, and aims to show the importance of the teachini 
of correct motions. -
The results of their research bring out valuable data concerning 
the distribution of effort along the path of a motion. 
They were able to show that the effort to perform a motion is 
a minimum when it is performed in the natural period of thct 
member performing it. In performing a correct motion the force 
varies in magnitude as the action of gravity on a pendulum, that 
is, the maximum force is exerted at the beginning of the motion, 
diminishes to zero as the velocity reaches its maximum, and then, 
• See Manufacturin~ Industries, May 1926. 

•• Ibid May 1927. 31 
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with the same rate of change, increases to the same maximum 
when the moving arm comes to rest. This not only establishes 
the fact that the distribution of effort along the path of a motion 
is a function of the sine law, but also shows that for a given load 
carried by the hand there is a definite "period of vibration". The 
length of the pendulum will vary with different weights and shapes 
of the loads in hand, and consequently by this relation we should 
be able to determine in advance the time required to make a 
motion along the pendulum path for least fatigue. If it is desired 
to make the motion during a shorter period of time, it then 
becomes necessary to shorten the pendulum by moving the object 
in hand nearer to the pivot point of the arm, thus changing the 
distance from the center of gravity of the arm and object to the 
pivot point. 
If a motion is not made in the natural period the extra force 
which is required to speed up or slow down the motion will 
introduce an extra element of fatigue. 
In ·brief, this bit of research points out, that for the least fatigue 
a motion must not only be made in the correct path. but that 
the effort and time must be properly distributed along the path, 
and that total time must be equal to that of a natural period. 
Deviations from these principles will cause allowable fatigue 
when such deviation is necessary and superfluous fatigue when 
unnecessarv. 



WORK AND TEMPERAMENT 
BY PROF. T. H. PEAR. M.A., B.Sc:.. 

Profeeeor of Peyc:hology, UniYereity of Manchester, England. 
- ,-

l 
To choose a title which shall convey the same meaning to an 
audience of different races, training and interests is difficult. The 
most one can achieve is to avoid misunderstanding. Before English 
hearers the lecture might have been beaded "Work in Relation 
to Temperament and Disposition". t'or these two words in English 
are narrowing their meaning. When we speak of temperament 
and work we cannot exclude disposition. This lecture will deal 
with both these factors. -
Temperament may be defined as the progressive effect of definitely 
bodily factors upon mental processes. Among these bodily causes 
are prominent the organs of circulation, digestion, secretion, ex
cretion, reproduction; the muscular system, and peculiarities of 
structure and function in the nervous system. Temperament is 
affected by any or all of these. 
An individual's disposition is the sum of all his inborn- tendencies 
to action. These include not only simple reflexes but also 
instincts with their associated emotions. Thus we speak of a 
person as having a timid or affectionate disposition. Disposition, 
though inborn, is usually changed by later experience. 
Temperament and disposition are always closely related. A bi~ 
100dlooking healthy person is likely to find social life easy and so 
may be ranked as much more affectionate than he really is. A 
person who is under-sized, plain, unhealthy or with some bodily 
defect may compensate or over-compensate for this lack of his 
social behaviour. This over-compensation is an important factor 
in the psychological system of Alfred Adler. 
It is unnecessary to emphasize the important roles which the 
sense of inferiority and over-cOmpensation play in industrial dis
putes in all countries. 
In the last thirty years psychological medicine has contributed data 
of great value for normal psychology. By studying the exag
gerations or defects of mental adjustments, one can often see 
them functioning more simply than usual, and, in time, obtain a 
profounder knowledge of normality. It is therefore profitable to 
consider work from the pathological standpoint -We may ask 
why certain people do not want to work, or, when they do, work 
badly, even when external conditions and incenti~es appear to 
others to be satisfactory. 
This negative aspect of work will be discussed with no moral 
judgments. This is not easy, at least in England. The names 
given to the various forms of inability to work which arise from 
some inner lack are: laziness, slackness. lethargy, stupidity, clum- -
siness. carelessness. And it is si,nificant that we seldom attribute 
these qualities to our friends. 33 

·3 
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Yet the National Institute of Industrial Psychology, when reducing 
the breakages of china in a catering establishment, found that 
the word• "carelessness" obscured many different and independent 
factors. So the other words quoted above are of little use for 
the scientific thinker, except as starting points for analysis. They 
will be used here for this purpose only. 
First, we will consider "laziness" as the antithesis of desire 
for work. 
It is reasonable to seek the first causes of laziness in physiological 
factors. ·That certain structures of body predispose their pos
sessors towards laziness seems certain. 
Kretschmer, whose views have been summarised for industrial 
psychologists by Giese, is a recent exponent of this type-classi
fication which dates back to very ancient times. 
These body-types may be regarded as chronic systems of causes 
of laziness or "keenness". There are also acute causes. Different 
glands exercise specific effects at different times. Some of their 
secretions are temporary and periodic as, for instance, those 
concerned with menstruation and pregnancy; others, like the 
thyroid gland, may have functional peculiarities which last for 
months or years, and exercise great influence upon tem12erament. 
So a person's general activity, interest, placidity or quarrel
someness may often be due primarily to glandular secretions and 
only secondarily to mental factors. 
Laziness or keenness may express the bodily make-up which 
characterises certain races. Those who employ workers of dif
ferent nationalities could supply data ·which, if critically treated, 
(it would be important to• discount race-prejudices) would be of 
great value. The suitability of different- races for different types 
of labour in ocean liners and cargo ships is assumed (though 
perhaps prematurely) by some employers. 
Laziness caused by obviously pathological states of the body is 
a definitely medical problem, yet of industrial importance. 
The outcome of this discussion is to suggest reasons why specific 
types of body are more likely than others to be connected with 
the desire for certain kinds of work. And here it is important to 
distinguish between heavy physical work and mental performances 
demanding the slightest muscular activity. 
We now pass to the influence of disposition upon work. 
A primitive laziness attributable to a mental factor is towards 
work which does not appeal to one or more of the fundamental 
in s tin c t s; those inborn forces which tend to make a person 
preserve himself. his race, or his own social group. This is well
known, but its particular relevance here is because attempts to 
force men to work usually exploit one of these classes of instinct. 
It is easy to get men to work if they are in the army. the navy 
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or in prison. But the nature of the reasons for this fact makes 
it impossible to expect similar work in everyday life. r 
An important way in which work may appeal to a person without 
the nature of that appeal being clearly appreciated is through 
suggestion, sympathy or imitation. The importance, both in work 
and sport, of the example or pace-maker is well known. But 
they produce conscious imitation. Yet many persons, in almost 
everything they do, copy consciously or unconsciously, someone 
whom they- consider their superior. Our adrrliration of some 
industrious individuals may be qualified by the belief that they 
would have been lazy if an attractive person had not lured them 
into good ways. · · 
We must now consider the influence of the sentiments upon work. 
An English psychologist, Me Dougall, uses the word sentiment in 
a rather restricted way; to designate an organized system of 
tendencies to emotion grouped about the idea of an object. 
There is little reason to suppose that instincts and emotions differ 
much in the human race except in' their intensity. But the difference 
in sentiments is notoriously great. An hour's crossing from Dover 
to Calais will prove this, or a shorter journey from one end of 
New York's fifth Avenue to the other. Even in members of the 
same family the difference may be acutely marked. Sentiments 
are more usually organised about limited concrete objects· (home, 
wife, children) than around classes of such , objects, such as the 
human race, or national prosperity. 
Laziness is often. due to the fact that the work appeals to no 
strong sentiments. · 
An understanding of the sentiments in any community is of the 
first importance for anyone concerned in administration. This 
subject is interestingly dealt with by Whiting Williams. " · 
Since the sentiments are grouped about , i d e a s of objects they 
are permanent or semi-permanent, while the instincts are aroused 
only transitorily. In a war or a strike a man might do an action 
at the behest of a transient instinct, which would· have been 
controlled if a sentiment had guided him. And a sentiment, by 
its relative permanency. can override and control powerful 
instincts. · 
The attitude of employers and employed towards each other, 
being largely dominated by sentiments, is well worth psycho
logical study. 
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, ARBEITSLEISTUNG UND UNFALLHAUFIGKEIT 
ALS SYMPTOME DER INDUSTRIELLEN 

LEISTUNGSF AHIGKEIT 
VON DR. PHIL. OITO UPMANN 

Direluor de• lnetitut8 fUr angewandte Peycholoaie in Berlin. 

Die Arbeitswissenscbaft ist die Wissenschaft von den Bedingungen 
und Wirkungen der menschlichen Arbeit. Sie hat in systema
tischer Weise einander zuzuordnen die Veranderungen von Be
dingungen und von Wirkungen der menschlichen Arbeit. Solche 
B e d l n g u n g e n sind z.B. 
(die Aufzahlung geschieht nicht in systematischer Weise): 

• Beleuchtung (Art und Grad); 
Jahreszeit; 
Temperatur; 
Lohn (Porm, Termin und HOhe der Lohnzahlun~en); 
Entfernung zwischen Heim und Arbeitsstatte; 

, Alter des Arbeiters; 
Berufliche Erfahrung; 
Personliche figenschaften; 
Geschlecht; 
Dauer der Arbeitszeit; 
Stunde des Arbeitstages; 
Verteilung det Abeitsstunde• 
u.s.w .. 

Wi r k u n ge n der Arbeit sind z.B. 
· Menge des Arbeitsproduktes; 

Qualitat des Arbeitsproduktes (Men~e der f'ehler); 
Unfalle; 
Gesundheit des Arbeiters; 
Ausniitzung der Arbeitszeit. 

Wtr. haben heute zwei von den Wirkungen zu untersuchen: 
die frgibigkeit des Arbeitsprodukts und die Unfalle; morgen haben 
wir uns zu beschaftigen mit zwei der B e din g u n g en: der Dauer 
der .Arbeitszeit und der Verteilung der Arbeitsstunden iiber den 
Arbeitstag. 
Bevor man versuchen kann Veranderungen der Produktionsmenge 
und Veranderungen von Bedingungen der menschlichen Arbeit 
einander zuzuordnen, muss man feststellen, in welchem Masse in 
einer bestimmten lndustrie oder in einem bestimmten Betrieb die 
Produktionsmenge iiberhaupt von der m en s c h 1 i chen Arbeits
leistung abhangt. Wir stehen in einem Prozess derart, dass die 
Produktionsmenge immer mehr durch Maschinen und mechanische 
finrichtungen bestimmt wird. lnfolgedessen darf man oft nicht 
ohne weiteres die Veranderun~en von Produktionsmengen als Aus-

1 ' 
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druck fiir Veranderungen der menschlichen Arbeitsleistung an
sehen. • 
Die menschliche Arbeitsleistung hangt ab, erstens von dem Grade, · 
der Leist u n g s be r e its c haft, den der Arbeiter in einem be
stimmten Zeitpunkt besitzt, und von der Leist u n g s g e I e g en-
h e it, die ibm Verwendung seiner Bereitschaft in mehr oder we
niger hohem Grade gestattet. Manchmal z.B. gestalten es die natiir
lichen Arbeitsbedingungen (so z.B. in den Bergwerken) nicht, dass 
die voile Arbeitsbereitschaft des Arbeiters in der Menge des ge
lieferten Produktes zum Ausdruck kommt; in andern Pallen. z.B. 
in der Hiitten- und in der TextiJ-Industrie; wird die Arbeitsleistung 
des Arbeiters gelegentlich durch die Wittschaftslage, - durch 
Absatzschwierigkeiten, gedrosselt. Auch in solchen Pallen darf 
man natiirlich die Produktionsmenge nicht als einen Masstab fiir 
die menschliche Arbeitsleistung ansehen. 
Die Arbeitsleistungsbereitschaft ist aus zwei Paktoren zusammen
gesetzt: der Leistungsfahigkeit und dem Leistungs
w i 11 en, die beide Veranderungen unterliegen und deren Verande
rungen zum Teil von einander abhangig sind. An der Wirkung kann 
man nicht erkennen was dem einen und was dem andern Paktor 
zugute zuschreiben ist. . Aber theoretisch kann man sagen, dass 
manche Bedingungen, so z.B. die Dauer der ;Arbeitszeit, mehr, 
wenn auch nicht ausschliesslich, die Leistungsfahigkeit, - andere 
Bedingungen so z.B. die Lohnverbaltnisse, mehr, wenn auch 
nicht ausschliesslicb, - den Leistungswillen beeinflussen.-
Wir haben uns nun mit einigen der Bedingungen zu beschaftigen., 
welche die Produktionsmenge und die Unfallhaufigkeit beein
flussen, aber ich mocbte micb heute auf die Unfalle beschranken., 
weil die Zeit kurz ist, die mir zur Verfiigung stebt und weil lch 
morgen nocb iiber die Wirkung der Arbeitsdauer auf die Produk
tionsmenge zu sprechen haben werde. · 
Die Zabl der Unfalle hangt ab von der Leistungsbereitschaft des 
Arbeiters und von der Haufigkeit der U n fa II g e I e g en he It en. 
Je rascher das Arbeitstempo, desto grosser ist auch die Zahl der 
Unfallgelegenheiten. Wenn man z.B. finden wilrde, dass wahren4 
der heissesten Stunde des Tages die Zahl der Unfalle am kleinsten 
ist, so wiirde dies wahrscheinlich daher kommen, dass in dieser 
Stunde aucb das Arbeitstempo vermindert ist. Daher sollte man 
stets die Zahl der Unfalle wabrend einer gewissen Zeit in Be
rechnung setzen zu der Men~e des in dieser Zeit ~elieferten Ar
beitsproduktes. 
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DEMONSTRATION. 
Die Bedingungen von Veranderungen der Produktionsmenge 
(schematisch) . · · I 
Bedingungen der Unfallhaufigkeit (schematisch). 11 
Die relative Haufigkeit verschiedener Unfallursachen. III 
Der Einfluss fortgesetzter einformiger Arbeit auf die Unfallhaufig
ke.it (schematisch). IV 
Die Beleuchtung als ein faktor der Unfallhaufigkeit (schema
tisch). V 
Die relative Haufigk·eit von Augenunfallen bei Tag unci: bei Nacht 
und von Unfallen im Allgemeinen bei natiirlicher und bei kiinst
licher Beleuchtung. VI 
Die Haufigkeit von Unfallen im Sommer und im Winter in einer 
amerikanischen Stahlfabrik. VII 
Die Haufigkeit von Unfallen bei verschiedener Temperatur in einer 
englischen Munitionsfabrik. - VIII 
Die. Abhangigkeit der Unfallhaufigkeit von der Temperatur im 
Somm~r und im Winter in einer italienischen fabrik. IX 

·· Die Unfallhaufigkeit bei Zelttohn und bei Stiicklohn in verschie
denen deutschen lndustrien. X 
Die Unfallhaufigkeit in Moskau bei steigender Verscharfung des 
Stiicklohnsystems. · ' XI 
Die Abhangigkeit der Unfallhaufigkeit vom Termin der Lohn
zahlungen bei der Strassenbahn und bei einer Kabelfabrik in 
Berlin, · . XII 

· Die Abhangigkeit der Unfallhaufigkeit von der Lange und der 
Beschwerlichkeit der Penidelwanderung bei Arbeitem einer Wag-
. gonfabrik in Heidelberg. XIII 
Die Abhangigkeit der Unfallhliufigkeit vom Alter der Arbeiter. XIV 
Die Abhangigkeit der Unfallhliufigkeit vom Berufsalte·r der Ar
beiter. · XV 
Die Unfallhliufigkeit vor und nach einer Periode der Arbeits
losigkeit. · . , · ' XVI 
Die Abhlingigkeit der Unfallhaufigkeit von der Anzahl der neu · 
eingestellten Arbeiter. XVII 
Nachweis, dass die ,Unfall-Affinitat" eine personliche Eigen-

, . schaft ist. ' XVIII 
Die Abhlingigkeit der Unfalle vom emotionellen Zustande des 
Unfallschuldigen im Augenblick der Gefahr. XIX 
Die Unfallhaufigkeiten von Mli.nnern und frauen, die mit derselben 
Arbeit (an Handpressen) beschaftigt sind. XX 
Die Haufigkeit der Unfallverursachung durch psychotechnisch 
ausgelesene Strassenbahnfiihrer nach verschieden Ianger Beschli.f
tigungszeit. _ XXI 
Die Wirkung der Safety~first-Bewegung auf die Haufigkeit von 
Unfallen. XXII 
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ARBEITSDAUER UND ARBEITSZEIT ·EINTEILUNG 
ALS BEDINGUNGEN DER INDUSTRIELLEN 

LEISTUNGSF AHIGKEIT 
VON DR. PHIL. OTTO LIPMANN, 

Direl.tor d.;. lnatitulto fiir angewandte Psyc:hologie in Berlin. 

' 
\Vir haben uns heute mit der Arbeitsdauer und mit der Abeits
zeitverteilung als Bediugungen der Arbeitsleistung zu beschaftigen. 
lch muss zuerst noch einmal wiederholen. dass die Produktions- , 
menge nicht immer ein genauer Ausdruck fiir die vom Arbeiter 
aufgewendete Arbeitsleistung isl Wenn die Produktionsmenge 
in einer Industrie vollig oder fast ganz von der Wirksamkeit der 
technischen Einrichtungen und von der Arbeitsorganisation abhangt 
und wenn der Arbeiter nur die technischen Einrichtungen zu'be
aufsichtigen hat, dann hangen selbstverstandlich auch A end e
r u n g en der Produktionsmenge direkt nur ab: erstens von der 
Vervollkommnung der technischen Einrichtungen und zweitens ·von 
Aenderungen der Dauer ihres Funktionierens. 
In solchen lndustrien und Betrieben also gibt es eigentlich kein wirt
schaftliches Arbeitsproblem: ie Ianger die Arbeitszeit, desto grosser 
die Produktionsmenge. Und das Problem lautet bier nur: wie ist die 
Arbeitszeit des Arbeiter s auf die Arbeitszeit des Bet r i e be s· 
zu verteilen? Das ist also das Problem des Schichtwechsels. Aber 
dieses Problem ist iiberall da, wo unsere Voraussetzung: -'Voll
kommenheit der technischen Einrichtungen, erfiillt ist, kein Pro
blem der menschlichen Arbeitsleistung, sondern ein Problem der 
Sozialhygiene einerseits und ein Kostenproblem anderseits. 
\Venn aber die Produktionsmenge nur, oder fast ausschlieschslich, 
von der menschlichen Arbeitslei'stung abhangt - und dies ist 
noch allerdings wie ich glaube, nicht mehr lange in manchen 
lndustrien der Fall - so gibt es stets fiir die Lange der Arbeits- . 
zeit zwei kritische Punkte. Wenn die Arbeitsdauer fiber den 
erster dieser kritischen Punkte hinaus verlangert wird, dann nimmt 
die Leistungsfahigkeit des Arbeiters ab und gleichzeitig wird 
die arbeitsstiindliche Produktionsmenge vermindert. Wenn die 
Arbeitsdauer dann noch weiter, auch iiber den zweiten kri
tischen Punkt hinaus, verlangert wird, so wird die Verminderung 
der arbeitsstiindlichen Produktionsmel'ge so gross, <lass auch die 
arbeitstagliche oder wochentliche Produktionsmenge sich zu 
vermindern beginnt. 
Aber es ist sehr schwer, diese heiden kritischen Punkte genau zu 
bestimmen, denn sehr oft treten Aenderungen der Arbeitsdauer 
zu~leich mit andern Veranerungen, z.B. von technischen Beding
ungen auf. Eine solche, sehr oft gleichzeitig mit der Arbeits
dauer veranderte Bedingung ist z.B. die Arbeitszeiteinteilung. 
Wenn eine Verminderung det' Arbeitszeit von 10 auf 8 Stunden 39 -
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gleichzeitig auftritt mit einer Veranderung der Arbeitszeiteinteilung, 
dann kann man natiirlich aus den beobachteten Wirkungen· keine 
theoretischen Schliisse ableiten fiber die optimale Lange der 

. Arbeitszeit. Vom wirtschaftlichen und hygienischen Oesichtspunkte 
aus ware es besser, 10 Stunden, das heisst 2 X 5 Stunden mit 
einer langern Pause dazwischen zu arbeiten als 8 Stunden ohne 
Pause.' 
Das Arbeitszeitproblem hat drei verschiedene Seiten und ist 
unter drei verschiedenen Oesichtspunkten zu betrachten: dem 
wirtschaftlichen, dem hygienischen und dem sozialkulturellen. 
Je nach dem Gesichtspunkt wird auch die L~sung verschieden 
sein. 
Die w i:t ts c haft li c h e frage ist: Welche Arbeitszeit liefert 
den · grossten und billigsten Ertrag? 
Die h y g i en is c he frage lautet: Welche Arbeitszeit kann dem 
Arbeiter zugemutet werden, .ohne dass er sich iiberarbeitet, d.h. 
dass' er bei jedem neuen Arbeitsbeginn die Arbeit mit derselben 
frische wieder aufnehmen kann? 
Die k u It u r eli-so z i a 1 e frage lautet: Welches Mindestmass 
an freizeit braucht der Arbeiter zur Erfiillung seiner kulturellen 
und sozialen Pflichten und Bediirfnissen? 
Je nach dem Standpunkt wird auch die L~sung des Arbeitszeit
problems erne verschiedene sein. 
Im allgemeinen besteht bei der L~sung dieses Problems ein Kon
flikt zwischen der wirtschaftlichen Losung einerseitz und der 
hygienisch und . sozialen Losung and·erseits. In vielen fallen ist 
das · Produkt grosser und billiger je Ianger die Arbeitszelt des 
Arbeiters ist; aber aus sozialen und hygienischen Grunden fordert 
man trotzdem in · vielen fallen eine Arbeitszeitverkilrzung. 
Beim Pausenproblem dagegen liegt der Konflikt zwischen dem 
wirtschaftlichen und dem hygienischen Standi>unkt einerseits und 
dem sozialen anderseits. filr die Produktion und filr die Ge
sundheit des Arbeiters' .ist es giinstiger. di·e Arbeit fiir ein oder 
zwei Stunden zu unterbrechen und sie dafiir ein ode! zwei Stunden · 
spater endgiiltig zq beenden; aus sozialen Grunden aber ist es 
vorzuziehen, sie ein oder zwei Stunden zeitiger zu beenden, 
sodass die ununterbrochene freizeit des Arbeiters und die Zeit, 
die er filr seine famme und fiir die Befriedigung seiner kulturellen 
Pflichten und Bediirfnisse iibrig hat. Ianger wird. Es gibt da auch 
noch Unterschiede, je nachdem ob es sich urn grossere oder 

· kleinere Stadte handelt, denn wenn der Pendelwanderungsweg, 
den der Arbeiter zwischen Heim-und ArbeitssUitte zuriickzulegen 
hat. nur kurz ist, so kann er auch wahrend langerer Arbeitspausen 
sein Heim aufsuchen, die von seiner frau bereitete Mahlzeit ver
zehren, u.s.w. 
Ich salt'te, . dass man die Wirkun~ einer Arbeitszeltnr11nderun~ 
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nur schwer feststellen kann, wenn die Arbeitszeiteinteilung sich 
gleichzeitig verandert hal I 
Ebenso ist es sehr schwierig festzustellen, ob eine solche Arbeits
zeitveranderung die Leistungsfahigkeit des Arbeiters oder seinen 
Leistungswillen beeinflusst In Zeiten mit langerer Arbeitsdauer 
wird zweifellos nicht nur die Leistungsfahigkeit, sondem in sehr 
hohem Grade der Leistungswille des Arbeiters in Mitleidenschaft 
gezogen. 
Aus diesem Grunde werden oft nicht so sehr die Produktionsmenge, 
wie der Gesundheitszustand und die Unfallhaufigkeit die besseren 
Masstabe filr die Wirkungen, die dadurcb Veranderungen der 
Arbeitsdauer auf die Leistungsfahigkeit der Arbeiter ausgeilbt 
werden. 
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LIGHT AND VISION IN INDUSTRY 
WITH SPECIAL REFERENCE TO THE ELIMINATION OF 

UNNECESSARY EYE-FATIGUE 
BY MR. H. C. WESTON 

lnveatigato• Industrial Fatisue Reaearc:h s ... ,d. London. 

The eyes ai.e of immense importance in industry, and an ele
mentary study of the physiology of 'vision will show how easily 
they may be strained or fatigued under certain conditions which 
are frequently associated with industrial work. 
The fatigue experienced may be muscular, due to extreme accom
modation and convergence sustained for comparatively long periods, 
or to defects of vision involving . constant overaction of certain 
muscles, or it may be ~erebro-retinal, due to intense or monotonous 
stimuli. 
The conditions of illumination ·in factories and workshops are 
intimately connected with the production and elimination of eye
fatigue, and, we shall therefore consider the principles of good 
lighting and what practical effects arise from unsuitable conditions 
of lighting. · 
The two fundamental requirements of good lighting - by which 
is meant, of course, lighting which will ensure eye-comfort, and 
place no 'obstacle in the way of production, so far as this is 
dependent. upon vision - are adequacy and suitability. Adequate 
lighting, whether by daylight or by artificial light, implies the 
provision of an amount of illumination which will enable every 
essential part onhe work to be seen easily. The minimum degree 
of illumination which will satisfy this condition naturally depends 
upon the' finesses of the work to be done, so that, as regards 
minima, every industrial operation requires individual consideration. 
It is never advisable, however, to provide only the minimum illu
mination required; allowance must be made for deterioration of 
lamps and fittings, dirty windows, etc. which, at times, will ap
preciably reduce the amount of illumination available. Further, 
illumination is not only important by reason of its direct relation to 
visual acuity; it is of no little importance indirectly, because it 
greatly affects 'tJte general aspect of the workplace and generally 
influences the subjective feelings of the workers, their sense of 
well-being and contentment. 
A good deal of research work has been done and is still being 
done with the object of determining the relation between illumina
tion intensity and acuity of vision. Work on this problem is 
being done on behalf of the Committee on the Physiology of 
Vision set up by the British Medical Research Council, and lighting 
requirements in actual factories are being studied by the Illumina
tion Research Committee of the British Department for Scientific 

' and Industrial Research. This and other means for reducing eye-
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strain in industry are also being studied in England under practical 
conditions by the Industrial fatigue Research Board. The subject 
of lighting has also received very careful consideration in England 
from the Home Office Departmental Committee on Lighting in 
factories and Workshops, which published three reports cont
aining recommendations as to both adequacy and suitability. 
Visual acuity and the speed of perception increases up to very 
high values of illumination and some interesting experiments· have 
been made by Ruffer in Berlin in this connection. The results 
show a very considerable loss of efficiency with illumination 
values of less than 1 foot-candle., while 'up to 10 foot-candles 
marked improvement takes place. ' 
It was found that with values of illumination above 10 foot-candles, 
or 100 Lux, improvement in visual acuity was much less notice-' 
able, and the best value of illumination appeared to be between 
10 and .20 foot-candles. further experiments with much highe~ 
degrees of illumination and more difficult tests showed ,that visual 
acuity may continue: to increase when the illumination is raised 
to 300 foot-candles. Such a high degree of illumination, though 
often obtained by daylight in well-planned factories, is seldom 
necessary in industry, since the improvement in visual acuity is· 
so small as to have little, if any, effect on production and fatigue. · 
The provision of adequate daylight illumination is obviously very 
largely a question of factory planning. In many old factories the 
window area is wholly insufficient for · proper illumination and 
this defect is often aggravated by internal obstructions in the 
shape of tall machines and overhead shafting and belting, while 
the windows themselves are sometimes difficult of access for 
cleaning purposes. Probably the best method of securing really 
good daylight illumination is by means of roof lights, but the 
application of this method is limited to single stor·ey buildings 
and to the top floors of higher structures. In congested areas 
the lack of space between adjacent buildings, especially if these 
are high,. greatly reduces the amount of light which can enter 
the windows, and in these cases it is often necessary to fit large 
mirrors outside the windows, arranged so as to reflect light on to 
the ceiling of the room and thence on to the work bench. Other 
expedients may be necessary in the case of fine work, such as 
the employment of a device similar to that used by the Universal· 
Electric Company of Berlin, which consists of a concave mirror 
mounted on a stand which can be turned towards the window 
and, if placed behind the work, reflects light on to .it. . 
Daylight illumination varies within wide limits, but outside the 
factory it is frequently several thousands of foot-candles. The 
proportion of this light which is available inside a factory, 
however, is even in the best cases, comparatively small. Thus 43 
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a factory having a daylight factor of 3 per eent. which is pro
bably a fair average for a large number of factories, would have 
an illumination of only 21.6 foot-candles when the outside illumina
tion was 720 foot-candles, which is about the average prevailing 
during December. In top lighted rooms, that is, rooms having 

' a saw-tooth roof or other form of skylight, the daylight factor 
may be 7 or 8 per cent and the illumination with this type of 
window is mor·e: evenly distributed throughout the room. The 
reduction of the daylight factor which may, result from dirty 
windows is 'quite considerable, and if economy in the use of 
artificial light is to be effected, it is essential to arrange for the 
cleaning of windows as frequently as may be necessary. The walls 
and ceilings of workshops need also to be ket>t clean and should 
be light of colour, so that there is no unnecessary loss of reflected 
light~ . . 
In recent years a great deal of attention has been devoted to 
the subje~t of artificial light, and as a result, the general tendency, 
especially among progressive manufacturers, has been to raise the 
standard of illumination provlded. Comparatively little work has 
been done, however, with the object of accurately determining 
the amount of illumination which is necessary for different kinds 
of work in order to ensure eye-comfort and maximum production. 
Though industrial work is of great variety, it may be classified in 
a comparativ·ely small number of groups, so that it is only neces
sary to determine the· amount of illumination required for a few 
tyt>ical processes in order to establish a sound basis for the 
formulation of lighting standards. 
As 'an example, may be quoted the recent work of Ives who has 
studied the relation between illumination and speed and accuracy 

· of letter sorting in American post offices. The work of letter 
· sorting, from the. visual standpoint, is fairly tyt>ical of a number 

of other operations such as proof-reading. typewriting, ge~eral 
clerical work, certain kinds of inspection, and other types of work 
involving rapid discrimination of fairly small detail having rela
tively good contrast. lves 'experimented with different conditions 
'of lighting and studied their effects upon groups of workers 
selected according to eyesight. The production of each group 
was improved by increasing the illumination, the improvement 
being most marked in the case of those groups containing persons 
having relatively poor sight. The normal group attained maximum 
production when the illumination was raised to 8 foot-candles, and 
the sub-normal group when the illumination was 14 foot-candles. 
lves also found that the number of errors diminished as the 
degree of illumination was increased, the errors being three times 
as many with an illumination of 3 foot-candles as with 14 foot-
candles. · 
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The results of some recent experiments carried out with compo
sitors for the British Illumination Research Committee, demonstratf 
very clearly the relation between the degree of Ulumination and 
the speed and accuracy of typesetting by hand, a process -which 
is more exacting in its demands upon the eye than such work as 
lette·r sorting and which, moreover, is comparable with a number 
of other line processes. such as the examination and manipulation 
of small metal parts in the engineering trade, clock-making, and 
die-cutting. • 
In these experiments five different degrees of Ulumination were 
tried, the values ranging from 1.3 to approximately 25 foot-caf1dles. 
A sixth test was made in daylight in order to determine the normal 
rate of output 
The results of these experiments show that when the illumination . 
is less than 2 foot-candles only about 75 per cent of the possible 
output can be obtained while the total errors are nearly 21fa times 
as many as they are in daylight, or in artificial light when the 
intensity of the latter is about 25 foot-candles • If the Ulumination 
is raised to 7 foot-candles the output rises to 88.5 per cent and 
the number of errors is correspondingly reduced. Increasing the 
illumination still further to 14 foot-candles has the effect of raising·· 
the output to 95 per cent and again reducing the number of mis
takes, while at 25 foot-candles the output- is 100 per cent, or 
equivalent to the daylight output, and the number of mistakes , 
is reduced almost to the daylight leveL Clearly these results 
imply that with low values of illumination the process of per
ception is slowed down and unnecessary strain Is imposed on the 
eyes of the compositors. The loss of output, which is inevitable 
with poor illumination, is a very serious matter in any trade where 
labour charges constitute the main part of the cost of ptoductlon, 
and of course the loss will be of greater consequence in factories 
where night work, and work in underground rooms, is done 
than it will be where daylight can be utilised during the majority 
of the hours of work. The cost of providing artificial light to 
the extent of at least 20 foot-candles, in place of an existing 
intensity of perhaps 5 foot-candles, is only a small proportion of 
the cost of labour, in processes of the kind we are considering. 
and a very appreciable saving in the. cost of production can be 
effected by the reduction of eye fatigue due to a. suitable increase 
of illumination. 
Though the degree of Ulumination used is of great importance In 
relation to production and eye-fatigue, the arrangement of sources 
of artificial light and the_ type of fitting used also requires careful 
consideration. 
There are three principal methods of artificial illumination: the 
direct method, in which the work Is illuminated directly by the 45 
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lamp, which is usually fitted with some form of reflector designed 
to throw the light down and to spread it over a given area; the 
semi-direct method, by which some of the light reaches the work 
through a translucent diffusing bowL and some is thrown up on 
to the ceiling, or on to a reflecting surface placed above the bowl, 
from whence it is reflected on to the work, and the indirect method, 
in which an opaque reflector is arranged under the lamp, so that 
all the light reaching the wor~ is reflected from the ceiling and 
upper portion of the walls. · Each of these methods has its advant
ages and each may be used in combination with anotqer. Direct 
lighting may be either general or local, or a combination of both; 
if it is general the spacing and mounting height of the light sources 
should be arranged so that the illumination of the whole room is 
fairly. uniform. Local direct lighting should be used, if it is 
necessary, only to supplement the general illumination, since local 
lighting by itself leaves a large portion of the room in semi
darkness, which is . depressing to many workers, and makes it 
necessary for. the eyes to adapt themselves to the darkness every 
time they are directed away from the immediate working area. 
Semi-direct is .sometimes to be preferred to direct lighting; it is 
softer and more ·diffused and the actual lamps cannot be seen 
at all so that there is less risk of glare. Indirect lighting, though 

. very uniform, practicalll': eliminates shadows - which are very 
helpful. in distinguishing the details of many objects - and is 
usually unsuitable for use in factories on this account, and also 
on account of its relative cost. 
The effect of these different systems of lighting upon the eyes is 
not easy to judge very accurately from--a study of output records, 
because the direct ,effect of a particular system of lighting upon 
.the facility with which work· can be seen is probably small in 
comparison with the psychological effect it may have, its in
fluence on the subjective sensations of the worker, which doubt-

. less play their part, though not always a consistent one, in 
determining both the speed and accuracy of work. For instance, 
there are individuals who are stimulated by bright light and who 
do not even object to working in close proximity to an unsh_aded 
lamp, while others are oppressed by excessive brightness and 
annoyed and · irritated by the glare from bare lamps. 
Regulations for the prevention of glare are now in force in some 
countries, and in England, the Home Office Committee on Facory 
Lighting_ recommended, in this connection, that all light sources 
above a certain brightness should either be effectively screened, or 
mounted at such a height that the angle between a line drawn 
from the eye to the light source and the horizontal line of vision 
should not be less than 20 degrees, or not less than 30 degrees, 
if the light source is within six feet of the worker. The position 



LIGHT AND VISION IN INDUSTR.Y 

of a light source in relation to the work to be illuminated is very 
important if glare from polished metal surfaces is to be avoided, 
and also in connection with the elimination of undesirable and 
unpleasant shadows. A simple experiment with a mirror placed 
near a lamp will show how easy it is, when the mirror is tilted 
at a certain angle, to have the glare of the lamp reflected directly 
into the eyes. Tpis sort of thing happens in industry and is very 
uncomfortable; it can only be avoided by altering the position of 
either the work or the lamp. Again, a lamp wrongly situated 
• over the head of a sewing machine for instance • will throw a 
deep shadow on that portion of the work which the operative has 
to see, and the eyes are in consequence strained in the effort 
to see it. Here again the remedy is simple, but is often 
neglected. 
The provision of adequate and suitable lighting in factories - and 
this implies a standard considerably higher than the average 
existing t(}-day - will do much to eliminate eye-fatigue in industry, 
but there must always be unnecessary eye-fatigue so long as there 
are workers with uncorrected defects of vision, while there are 
also a number of very fine processes in industry which- necessarily 
strain even normal eyes, unless they are assisted by suitable glasses. 
It is obvious that if, when work is illuminated to a high degree 
it is still impossible for the worker to see the details of it clearly, 
owing to the minuteness of the image formed on the retina, it will 
be necessary to view the work through a magnifying glass, or lens. 
But there are many kinds of work the details of which, though 
very small, can be seen by the normal fully accommodated eye 
without the aid of lenses, but maximum accommodation and con
vergence involves extreme muscular action, and we know that this 
cannot be maintained for long periods, or even for short periods, 
if these occur with great frequency, without the development of 
fatigue. If this fatigue is to be avoided we must reduce. the 
accommodation and convergence required to an amount which can 
be tolerated for reasonable working spells. 
We know that if our sight is normal we can read a book, or 
write, for some hours without discomfort to our eyes, and this 
is so because we do these things with the eyes at such a distance 
from the book, or paper, that the amount of accommodation and 
convergence required is not excessive. If then we use glasses 
designed so that details which are smaller than print os script, 
- or which for other reasons, such as lack of contrast, are more 
difficult to see - can be seen without any greater effort of 
accommodation and convergence than we are accustomed to use 
for reading, we shall probably experience no undue eye-fatgue 
in doing fine work for spells of the duration usually adopted in 
industry. 4.7 
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l.!xperiments in factories with glasses of this kind have recently 
been made in England for the Industrial fatigue Research Board, 
and further experiments are still in progress. The technique adopted 
by the ophthalmologists who have prescribed the glasses has been 
to correct first any errors of refraction due to hypermetropia, 
myopia, and astigmatism, then to add a convex lens of such power 
as will reduce accommodation to an extent which can be sus
,tained comfortably, and at the same time allow a range of distinct 
vision which is sufficient for the requirements. of the work; and 
finally to add prisms when necessary, the subjects being allowed 
a certain latitude in the choice of these, so as to allow for 
individual difference of the power of convergence. In the first 
experiment made, the subjects r were allowed to choose the lens 
which gave them most distinct vision at the working distance, 
thus allowing for individual variation of the power of accomm~>
dation; but the glasses in this case were of low power • about 
1.5 dioptres, and no prisms were used, · since the reduction of 
accommodation was not sufficient to introduce any discomfort due 
to the readjustment required of the normal relation between con
vergence and accommodation. 
These glasses were worn by several overatives engaged in linking 
hosiery, and their effect was shown by the reduced time required 
to link the hose, the· reduction amounting, in the case of exver
ienced operatives, to 10 ver cent and, in the case of a learner, to 
over 25 per cent. It apvears, therefore, that long practice enables 
the linker to develov svecial facility of percevtion for the kind of 
detail with which she is concerned, so that the strain imposed 
upon the eyes has less effect upon output than it has in the case 
of the beginner, to whom it is a very serious handicap. 
The worker· who succeeds more or less in adapting the eyes to 
the conditions of the work may do so, however, only as a 
result of the development of artificial myopia, due to the habitual 
contraction of the ciliary muscle. 
Another instance of the very great benefit of glasses to the 
comparatively inexverienced fine worker, has been observed in 

• exveriments with girls engaged in sorting and mounting very fine 
carbon filaments in a lamp factory. In this case the glasses pres-

. cribed were much stronger. The converging vower was 4 dioptres, 
and 6 degree prisms wer·e combined with the lenses. 
The output rate of one of the girls who has had several years 
exverience of the work, increased by- 3 per cent when the glasses 
were worn, while the other girl, with much less experience, in
creased her output by 34 ver cent. This girl, however, is slightly 
astigmatic and there is no doubt that the correction of this 

• astigmatism accounts to some extent for the striking imvrovement 
48 of her rate of output. Very few of the workers examined, in the 
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course of these experiments with dasses. have beeo entirely free 
from errors of refraction, the most ccmmoa defed beiD% astiZ
matism. and the total ani1114lloss of productioo due to uncorrected 
defects of vision may be w ccnslderable that it ou&ht to be a 
matter for &rave concern to •·orkers and employers alike. 
Experiments have also been made with womeu employed for tla 
process of .. drn·in&-in .. done in y,·eavin' sheds. The increased 
rate of output of these women v;ben wearing the dasses, •ilkh 
in most cases •·ere prescribed with 2 diopter convex lenses an.d 
2 degree prisms, varied from lJ to nearly 3Z per cent. the maximum 
increase bein& obtained by a worker Yt'bo was previously han.U
capped by marked astigmatism. The stren&1h ol the &Jasses used 
must, naturally, depend npoo the amount of accommodatlon and 
conver&ence which the nature of the work demands of the unaided 
eye, and upon the amount of accommodation whiclJ the eye can 
use, since this decreases y,·ith a&e and, after the presbyopia limit. 
is Jess than the amount required to see clearly at ccmfortahle 
readin& distance. ~ • 
When we have provided ample illuminafwn and suitable &!asses 
v.·e shall have done a peat deal tov.·ards the elimination of eye 
discomfort and strain, but there is another way in 1Vbich the eyes 
may be strained and that is by the prolonged fixation of a small 
object which is frequently necessary y,·heD some delicato JIWJi
pulation has to be done. A case in point is the mounting Clf fine 
filaments which has already been mentibned. We have probably 
all experienced the discomfort y,·bich this starinc involves - it. 
Is an unnatural procedure and the eye is much more aa:ustomed 
to momentary fixation. moreover it is knowu that visual acuity 
dl.mlnishes If an object iS looked at too Jon£. However. it is probably 
impossible entirely to avoid this form Clf discomfort, but it is Jesa 
pronounced if the obJect looked at is some distance from the 
eyes • that is, it is more comfortatle to stare into the d.istance 
than to stare at a near objed • and this is due the fact that 
the muscles of the eye, though they are rued, are DOt at the · 
same time strained In the t:ffort of convergence. In so far theta 
as the classes we are considerin' reduce the amount of eon
\'ergence required, they will also mitirate the discomfort of pr~ 
lo~ed fixation. 
There is no doubt that a large nUmber of persons COIDlJleDCfu 
factory and off1ce life do so y,·ith some defect of vision 1Vbich 
is certain to make them the victims c.f unnecessary fatine, Yt'h.ile 
in certain cases fine work v.·iU cause rapid and permanent deter
ioration of their sight There oug"ht, therefore, to be a careful 
!tlection of candidates for rme work a.cwrding to the condition 
of their siztt and those ,·bo have defects. such as myopia. Yt'hicll 

49 
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are liktl:r to be -.uravated by tme ,.ork, 1houJc! be cfucourared 
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from undertaking lt. or, if they do so, their eyes should be 
periodically examined with the object of keeping their refractive 
errors el[actly corrected. Though it cannot be shown that constant 
devotion to minute work actually produces errors of refraction 
in those who start with normal eyes, there can be no doubt that 
such individuals experience unnecessary fatigue, which can be 
avoided· if they are supplied with suitable glasses. 1 
'If this is done in the apprentice stage, the facts which have been 
put before you suggest that the time otherwlc;e equired by the 
learner to reach maximum efficiency may be considerably reduced. 
As for the experienced worker, we can never be sure of his 
maximum efficiency, unless. we are sure that the conditions in 
which he works cannot be improved. Light and vision are two 
of the most important of these conditions - they are both 
intimately related • and it is certain that if either is defective, 
the comfort -and efficiency of the worker, and therefore the welfare 
of the whole industrial organization must suffer. 



INDIRECT CAUSES OF FATIGUE ARISING FROM 
THE WHOLE TWENTY FOUR HOUR SITUATION 

BY PROF. T. H. PEAR M.A., B.Sc. . I 
Profeesor of Peychology, Univereity of Manchester, England 

A person's diminished capacity for work is complex in nature, and 
attributable to many causes, including a fair number which do not 
arise in his working hours. Home conditions, both physical and · 
social, sleep or lack of it, leisure, play, ambition, worries and 
desires all play a. part in "the total twenty four hour situation" • 
It is impossible in this lecture to list the various complications 
which may arise during the twenty four hours of any workman. 
I can therefore deal only with a few. pointing out others. 
Under the word "fatigue", English writers often class several 
states of mind and body which ought to be distinguished; e.g. 
fatigue, boredom and weariness. -. · 
"Fatigue" might more narrowly be' taken to denote a state ·of 
actual wear and tear of the organism, i.e., a condition which, 
unlike boredom, could not be induced in a very short time by . 
light work. "Weariness" would mean the awareness of such 
fatigue, for we can be fatigued without being weary, as Dr. W. 
H. R. Rivers has shown in his book "The influence of Alcohol and 
other drugs upon fatigue". Fatigue and weariness, then, would . 
require for their production long-continued work. 
But in the present course of lectures, the word fatigue is pro
bably understood in its widest sense, to include any dim in· 
i s h e d capacity for work which is the result· of any. or all of 
the factors prejudicially influencing the worker. . 
Some of these factors will have been included under ,Tempera
ment" in the preceding lecture. Amongst them are _the important 
class which produce the psycho-neurotic worker, especially the 
emotional type, the obsessional type, the overscrupulous. Many 
of these persons apply far too much energy to their work, tlley 
become irritable, excitable, fatigued, and although fatigued, sleep 
badly, thus aggravating their state. Certain special types of work, 
especially repetitive work involving responsibility without much 
outlet for intelligence, are unsuited to such persons. In England, 
Miss May Smith and Dr. Millais Culpin are conducting investig
ations for the Industrial fatigue Research Board into the medical 
problems involv·ed in this relation of work to worker. 
Repetitive work often produces various kinds of fatigue, though 
certainly there is a type of worker for whom it is suited. Many 
persons possess, or develop, powers of carrying out such work 
with ease and efficiency. Others, whlle disliking the work as 
such, readily undertake it for other reasons. Still another class 
supplies from its own mental resources the variety which the 
repetitive work lacks. 51 
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To many persons repetitive work is not monotonous. If th& word 
repetitive be used to mean a purely external feature of eventi 
in the physical world, and monotonous to signify a mental con
dition. we can see how it may be that repetition and monotony 
do not inevitably occur together. Persons who do not experience 
repetition as monotonous may themselves be supplying the variety. 
Such modifications of monotony may happen in different ways. 
:Repetition favours habit formation. Consequently some persons 
welcome repetitive work because it enables thP.ir mind to busy 
itself with other matters. To some workers this aspect of repetitive 
work is pleasant and desirable. A few welcome the chance to 
think connectedly about other things. Others perhaps spend their 

. time in mind wandering or in "thinking of nothing". This mind
wandering should be distinguished from (though it shades imper
ceptibly into) continuous fantasy. 
Some workers choose or continue to perform repetitive jobi 
because they involve little responsibility, few things can go wrong 
and "nobody bothers me". How far this type of person is inborn 
and how far it results from certain systems of education is a 
matter about which we know little. 
Under conditions of repetitive work some workers indulge in long 
day-dreams in which many unsatisfied desires are fulfilled. This 
might appear to be a merciful accident, civilisation for once curing 
some of its own ills. And here and there this may be true. But 
some fantasies are constructive and securely rooted in possibilities 
while others. are merely ways in which their possessors or victims 
flee from ·reality, or what they take to be their reality. There 
is no doubt that many of the "functional nervous disorders" are 
elaborate chronic flights from reality. Working conditions which 
favour such reality-evasions might be compared to climates in 
which certain disease agents attack the body more virulently. 
That many persons introduced to these climates resist these diseasei 
and others rapidly succumb is an important fact 
Such an analogy .would be drawn by certain writers. Yet it will 

' help us little ,until we know more of the nature of the minds 
which. are Wlaffected detrimentally by repetitive work. Granted 
that it gives facilities for such flights from reality, we have still 
to discover why "nervous breakdown" does not effect all repetitive 
workers. 
There are probably several reasons. One is that many persons 
do not regard such work as their chief reality. To them it is 
but a means, through shorter hours and higher pay, to obtain 
or intensify more ·desirable experiences outside their work. To 
dream of these goals during their work may even stimulate 
them. 1 
But, output apart. many people make the whole of their life 
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tolerable or pleasanter through- their fantasies. This result maJ 
be attained in different ways. Some fantasies may be mereb 
rnpdifications, slight or considerable, but significant, of the actual 
c6nditions or aims of the daily work. These alleviations are no1 
confined to the rank and file. Employers have also been sustained 
by dreams, intimate or shared, which transform their daib 
routine. 
The unpleasant effects of repetitive work are usually boredom and 
irritation rather tl)an fatigue. Various methods have been adopted 
by operatives and employers to alleviate these unpleasant effects. 
Some of these devices are: • . . 

Rest pauses. The shorter the work period the more buoyan1 
the attitude of the worker. •• · 
Changes in activity introduced within the spell of work. The 
greater the change, the more favourable the results obtained. 
There seems to be an optimal duration for each type of work 
which varies with different types. ••• 
Socialising isolated work. Boredom is reduced to a minimum 
when the worker forms a social group and can . talk while 
working. 
Reducing the size of the immediate task. Boredom is less when 
a worker is supplied with about an hour's material, and then 
receives another supply, instead of being confronted: with a 
pile of material containing work for a day or more. 
Workers on piece rates are generally less bored than those 
on time rates. 
Some employers encoura~e sin~i':lg as a remedy again,st 
boredom. 

• Por this summary I am indebted to Mr. 5. Wyatt. 
•• Report nos. 25 and 33 of the Industrial Patiiue Research Board. 
•• Ibid no. 26. 53 
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THE ELIMINATION OF FATIGUE CAUSED BY EX
TREMES OF TEMPERATURE, HUMIDITY AND DUST 

BY DR. H. M. VERNON 
lnveeti11ator lnduatrial F atil(11e Reeearcb Board, London 

The title of this lecture is rather a misnomer, as it is impossible 
for us to eliminate altogether· the fatigue caused by extremes of 
temperature and humidity. All that we can hope ·to do is to 
reduce the fatigue to a greater or less extent Again, it is rather 
misleading- to speak of dust inhalation causing fatigue, when its 
action is frequently so harmful to the lungs as 'to induce a fatal 
result Hence a better title for my lecture would be, "The reduction 
of the adverse effects caused by extremes or temperature and 
humidity, and by dust inhalation". I make· no mention of the 
subjects of vibration and noise, which are likewise included in 
the title of my lecture.· for the simple reason that I know of no 
exact information about them. Vibration and noise are certainly 
very unpleasant to anyone who enters a boiler-maker work-shop, 
or other very noisy place, for the first time, but we do not know 
if they add appreciably to the fatigue of the workmen who are 
subjected to them every day, and who are in consequence accli
matised to thenL 

Pattgue caused by High Temperatures in the Coal 
Mining Industry •. 

· The first industry I wish to speak about is coal mining, as this 
is our largest industry in Great Britain, with the exception of 
agriculture.· Over a million men are engaged in it, four-fifths of 
whom are 'employed underground. Some of the mines worked 
are over 3000 feet deep, and the temperature may reach above 
100° P (38° C). So hot is it that the men have to discard 
practically all their clothing, and they stream with perspiration. 
In one mine it was found that, during the course of the shift, the 
men lost. on an average, 11 lbs in weight from perspiration. This 
perspiration contains a considerable amount of sodium chloride 

_ and potassium chloride, and the removal of salt from the body in 
this way is apt to induce severe muscular pains in the arms and 
legs. However. the condition is very easily remedied by adding 
a small quantity of the salts mentioned. or even of common ·salt 
only. to the water drunk. The men found that they worked in 
more comfort, and felt less fatigue at the end of the shift, whilst 
the attacks of cramp did not occur. 
The fatigue caused by working at high temperatures has a con
siderable influence on the efficienc~ of the miners. and in order to 
obtain a numerical estimate of this influence, Mr. Bedford and I 
made observations on 138 miners working at the coal face. We 
found that it was useless to estimate efficiency by determining 
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the output of the men, for the ease with which the coal is got 
varies greatly in different working places, according to the geq
logical conditions, and even in the same place it may vary a great 
deal from day to day. Consequently we had to devise other 
methods. One of our tests depended on the fact that no man, 
when engaged on severe labour, is able to work continuously .. 
Inevitably he takes short rests from time to time, and the harder 
the work, the longer the rests. We found that on an average 
the coal miners working under the best atmospheric conditions 
tested by us (at a dry bulb temperature of 72° P (22° C), a wet 
bulb temperature of 66° P (19° C), -with good ventilation) rested 
for 7 minutes an hour, and! worked for 53 minutes. Those working 
under the worst conditions (when the dry bulb temperature was 
86° F (30° C), the wet bulb 79° P (26° C), and the ventilation 
bad), rested for 221/a minutes and worked for 371/z minutes, 
whilst at intermediate atmospheric conditions intermediate 
amounts of rests were taken. Even when they did work 
the miners did not exert themselves so energetically when 
the atmospheric conditions were bad, for we found that the 
time taken to fill the tubs with coal was 20 % greater under 
the worst conditions than under the best. Presumably the men 
reduced their rate of hewing coal and doing their other jobs 
to a similar extent, and on this assumption we calculated! that 
allowing for the longer 'rests taken, their rate of production was 
-41 % less under the worst atmospheric conditions than under the 
best conditions. As the conditions tested by us were not nearly 
as bad as those found in some mines, it is safe to say that miners, 
when working under the worst conditions, do not produce half as . 
much coal as when working under the best conditions. 
It is natural to ask to what extent, if at all, these adverse conditions 
of work can be app'reciably improved. We were able to show 
that some improvement can be affected in the simplest and most 
direct manner, namely,. by increasing the ventilation. Even a 
moderate increase in the ventilating air current caused over 10 % 
improvement in the efficiency of the men, and there can be no 
doubt that, by taking various precautions, the efficiency could be 
raised by more than this figure. For instance, it is customary 
to mine coal by two distinct methods, and we found that with 
one of them. the so-called longwall face method, the average ' 
velocity of the air current reaching the miners was twice as 
great as with the other (the pillar and stall method). It would 
be out of place for me to go into technical details, but there can 
be very little doubt that by adopting the best methods of ventilation 
the employers would. at the same time benefit themselves and their· 
employees. The miners would benefit, not only by producing ore 
coal with a less expenditure of ener,y, but they would also benefit 55 
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' in their health, and especially in the liability to accidents. The 
frequency of accidents amongst coal miners is greater than that 
observed in almost any other industry. In Great Britain about 
1200 meti are killed every year, or four men for every working 
day of the year. In addition, about 200.000 men suffer severe 
en()Ugh injury to incapacitate them for a week or more. Though 
many of these accidents are unavoidable, there can be no doubt 
that they can be greatly reduced by taking suitable precautions. 
Many of them ate said to be due to the carelessness of the men, 

1 but even if this. is true, it is possible to influence the men in the 
direction of taking more thought for their own safety. One of 
the best means of doing this is to improve the conditions of work. 

·Striking evidence in support of this statement was obtained at a 
gold mine in Brazil, the Morro Vella mine. This is the deepest 
mine in the world, being 11/, miles in depth, and as may well 

· be imagined, the atmospheric conditions in the lowest workings 
were almost insupportable. Special machinery was installed which 
.cooled the intake air of the mine to 43° P (6° C), and in conse
quence the (wet bulb) temperature fell from 89° P to 80° (32° to 
27° C). This improvement of conditions not only led to a rise of 12% 
in the ·output of the mine, but also it greatly reduced the accident 
rate. ·In the 16 months previous to the installation of the machinery 
there were 20 fatal accidents·, and in the 16 months after its 
introduction, only 6. Under the cooler conditions the men were 
presumably more alert to perceive and to avoid danger, and to 
take precautions. 
The influence of atmospheric conditions on the accident rate was 
studied by Mr. Bedford and myself, and we found it to be quite 
consid·erable. · In the deepest seam of one pit, where the air had 
a dry bulb temperature of 81 o F (27° C), and a wet bulb of 
76° F (24° C),- we found that, over a six year period, the miners 
working at the coal face suffered 50 % more accidents than those 
working in the shallowest seam of the pit, where the temperature 
was 15° F (8° C) lower. It does not follow that this excess of 
accidents was due wholly to the higher temperature, as there were 
various differences in the conditions under which the coal wa~ 
mined, but as a matter of fact it was considered by , the mine 
managers that the dangers due to falls of roof and coat, which 
are the commonest causes of accidents, were greater in the shallow 
seam than in the deep one. Again, on comparing the accident 
rate at two pits, in some areas of which the ventilation was better 
than in others, we found that the considerable variations of accident 

· rate corresponded with the amount of ventilation. 
Atmospheric conditions in mines likewise have a considerable effect 
on the sickness and mortality of the miners. It is difficult to 
obtain satisfactory evidence· of this statement, and Mr. Bedford 
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and I are at present engaged in working out the sickness rate of 
many thousands of miners who are employed in 10 pits. We have 
not completed our observations, but they undoubtedly show, on 
an average, the deeper and hotter the pit. the greater the amount 
of sickness. The mortality data, which are published at ten-year 
intervals by the Registrar General in England, tell the same tate. 
Thus if we divide up all the mortality rates obtained in the 
various coal fields in 1910 to 1912 (the latest period available), 
we find that the men, working in areas where the pits averaged 
1460 feet in depth: had a mortality rate 38 '/o in excess of those 
working in areas where the pits averaged 910 feet in depth. The 
deeper pits were about 9" F (5° C) warmer than the shallower 
ones, and the higher temperature must have caused the men to 
get more overheated when at work.- Apparently in consequence 
of this, they were more liable to catch chills on coming to the 
surface, for the mortality data showed that there was a specially 
large increase in the death rate from bronchitis and pneumonia. 
Instead of the average rise of 38 °/e in the death rate, it was 
105% and 86% for these two diseases respectively. There is 
very little doubt that the increased sickness and death rate 
induced by working in deep and hot mines would be' considerably 
reduced if the men were to take a bath immediately on coming 
to the surface, and to change into dry clothes. Unfortunately the 
usual custom in England is for the miners to go borne in their 
damp clothes, and change there. Whilst in Germany· and 
some other countries the provision of pithead baths for the 
miners is compulsory, there is no compulsion at all In Eng
land, and the available bathing accommodation does not suffice 
for more than 1 1/o of the miners. However, I am glad to 
say that a vigorous attempt is now being made to erect more 
pit-head baths, 

Patigue in the Iron, Steel and Tinplate Industries. 
I will now pass on to describe some of the Instances of avoidable 
fati~ue which I have come across in the iron, steel and tinplate 
industries. These industries employ hundreds of thousands of men 
in Great Britain, and much of the work bas to be done under 
very adverse atmospheric conditions. I will first of all refer to 
the tinplate trade, which afforded very convincing evidence. In 
the making of tinpJates, slabs of steel are heated to a brlghf 
red heat, and are rolled out thin by passing them a ifumber of 
times between revolving iron rolls. The men have to lift these 
red hot sheets by means of tongs and are necessarily exposed 
to the intense radiation from them. The men work in gang! 
of six, hut as a rule only four of them are actively at work at a 

57 time. the other two restinz. Every ten minutes or so they stop 
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for about a minute. and then start a fresh bout of work. In 
order to get some idea of the severity of the work, I took the 
pulse rate of a number of men engaged on a particular occupation 
known as doubling. · Just before starting on a bout of work 

· the pulse rate averaged 90 per minut~ and 9 minutes later I 
found, during a temporary cessation of work, that it had risen 
to 150 per minute. We have no means of converting various 
increments of pulse rate into terms of fatigue, but it is well known 
that the pulse only rises to 150 or more after very strenuous 
physical work such as boxing, or running up arid down stairs for 
two minutes at top speed. 
Perhaps a better proof of the arduousness of the work of the 
tinplate millmen is afforded by the manner in which they responded 
to atmospheric conditions. I was able to obtain accurate infor
mation about the weekly production of tinplate at five factories for 
periods of 11/a to 7 years, and I found that in every instance 
there was a distinct seasonal variation in the output As the 
warm weather came on it fell away, and as cooler weather super
vened, it rose again. It was lowest in July and August. which 
are the hottest months of the year, and highest in December and 
January, which are the coldest. On an average it was 9 °/e less 
in the summer months than in the winter ones, but the extent 

_ of the summer fall varied a great deal in different factories. It 
appeared to-depend on the character of the ventilation, for in 
many tinplate factories it is customary to blow a current of cool 
air on the beads of the men while they are at work. In the 
best ventilated factory I came across., I found that the summer 
output was only 3 % less than the winter one, whilst in another 
factory with a moderately good system of artificial ventilation 
ft was 6 % less. In two factories with no artificial ventilation 
at all it was 12 1/o less in the summer, and it was calculated 

· that, in the hottest weeks of the year it was 18 °/o less than tn 
the coldest weeks. Now the installation and maintenance of a good 
system of ventilation is not a particularly expensive matter, and 
there can be no doubt that employers who effected it would easily 
recoup themselves in consequence of the greater efficiency of the 
men. The men themselves would not only be able to earn more, 
with less fatigue, but there is little doubt that their health would 
benefit in addition. 
The evidence obtained from tinplate millmen was found to bold 

· in greater or less degree in a number of the occupations in the 
iron aDI( steel trade. Take first of all the smelting of iron in 
blast furnaces. The men usually load the ore and coke into the 
furnaces by means of· heavy barrows. which weigh as much as a 
ton when loaded. The men now work eight hour shifts, but once 
every three weeks they have to work for sixteen hours on end. 
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During these long shifts their rate of furnace charging was 
found to be 8 8/o less than usual, the reduction of speed being 
specially marked towards the end of the long work spells. In 
the summer months (June to September) the rate of charging, 
was 16 •;, less than in the other months of the year, this fall• 
being in large part due to the effects of the high atmospheric 
temperature. The iron obtained from the blast furnaces · is sub
sequently converted into steel, usually by means of so-called 
"open-hearth" furnaces. After the steel bas been run off from a 
furnace, the men ffequently have to fill up and mend depressions 
in its bed, and for this purpose they have to approach within a 
few feet of the white-bot furnace. The work is terribly exhausting, 
and with some furnaces it is. worse than others. I found that 
where the sheds are large and well ventilated the production of 
steel was practically as great in the summer as in the winter, 
but when they were narrow and ill ventilated the summer output fell 
off 11 %, presumably because of the increased fatigue of the men. -
The steel from the open-hearth furnaces is· cast into ingots, and 
these are rolled out into girders, rails and rods while they are 
at a bright red heat, by passing them through rolling mills. Here 
again the work is often very hot and heavy, and at two steel. 
works the output was found to be 9 and 13 •;, less in the summer 
than in the winter. 
You may be inclined to ask if this hot and heavy work can be 
to any extent lightened. The answer is that almost all of it can 
be avoided by the employment of the most up-to-date methods of 
iron and steel production. In the best blast furnaces the charging 
is done entirely by mechanical means. The latest form of steel 
furnace does not need repairing more than once in five· weeks. 
whilst in modern rolling mills the whole of the manipulation of 
the red hot ingots is done by mechanical means. . 
Of all the varied occupations met with in the iron and steel · 
industry that of the steel smelter is probably the heaviest. because 
of the excessive fatigue incidental to mending the open-hearth 
furnace after the molten steel has been drawn off. The effects of 
this fatigue are revealed in the sicknss and mortality records. 
1 was able to obtain the records of 20.000 workers in the iron 
and steel industry over a six year period, and I found that the 
steel smelters lost 23 '/o more time from sickness than the average, 
whilst their mortality rate was 20 % greater than the average. The 
men were specially susceptible to bronchitis and pneumonia, their 
death rate from these causes being more than double the average 
rate of the general population. Other groups of men engaged on 
hot and heavy work likewise showed an excessive mortality from 
these diseases, and there can be little doubt that this is due, 
at least in part, to the absence of facilities for the men to change 59 

/ 
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into dry,clothes when their heavy work is completed. They often get 
wet through with perspiration, yet I do not know of a single iron 
and steel works in Great Britain, and I have visited over half 
of the biggest, works in the country, where the men can wash 
and change if they desire to do so. They have to wear their 
damp clothes until they reach home, though this sometimes takes 
them an hour, and involves a train journey, with its numerous 
possibilities of cat~hing a chill. Hence an organised system of 
baths and changing rooms ought to be installed in all steel works, 
almost as much as at collieries. ' 

Patlgue in the Textile Industries. 
In the textile industries the physical labour of weaving cotten. linen 
and other goods is not so great as that incidental to coal mining 
and to iron and steel production, but the atmospheric conditions 
under ~hich the work is done are frequently more trying, owing 
to the high temperatures and humidities experienced. It is found 
that the higher the atmospheric temperature and the greater its 
humidity the less are- the. breakages _of the warp threads. A 
breakage necessitates the stoppage of the loom, and it was found 
in cotton weaving, for instance, that it was necessary to stop the 
looms on an average only once an hour when. the temperature 
was 84° P (29° C) but two or three times when it was 70° P (21 o C). 
Again at a temperature of 78° r (26° C) it was found to be necessary 
to stop the looms 3 times an hour when the air was 70 % saturated 
with moisture, but only half as often when it was 84 °/e saturated. 
Each stoppage entails a Joss of working time and a corresponding 
diminution of output, but nevertheless it is found that the hot and 
moist atmosphere is so trying to th~ weavers that above a certain 
point the extra fatigue induced more than neutralises the favourable 
effects on warp breakages, and their output falls instead of rising. 
Por instance, it was found that at a given humidity (78 % saturation) 
the output of the weavers was 5 % less at a temperature of 84° r 
(29° C) than at one of 74° P (23° C), or again at a given tem
perature (78° f), it was 5 % less at a saturation of 84 % than at 
one of 79 %. And it was found that whilst at a temperature under 
73° f (23° C), the output of the weavers remained fairly steady 
from hour to hour during the course of their work spells, at higher 
temp~atures it. was at a maximum at first, and then fell steadily till 
it reached a minimum in the last hour of the spelL 
The effects of the artificial humidification of the air in weaving 
'sheds are so unpleasant that the weavers in Lancashire have 
demanded its total abolition, even though this would mean a con
siderable diminution in their earnings. However, it is difficult 
for the employers to comply, as they would no longer be able 
to compete on equal terms with other countries where artificial 
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humidification is still in force. But is there no other remedy?.. 
Mr. Wyatt, one of the investigators attached to the Industrial 

. Fatigue Research Board, has shown that- if the ventilation in a 

. shed is increased by the installation of electric fans, no harm is 
done to the weaving process, as the warp thread breakages are 
not affected. The weavers, however, greatly appreciate the in~ 
creased ventilation, and it was found that on hot days their output 
was 5 or 10 % greater when the fans were running than when 
they were stopped, The chief objection to the fans lies in the' 
expense of installing them; and again, a few of the weavers object 
to the ventilation caused by large fans. · It seems probable, how
ever, that a small fan could be fixed to each loom, and be 
operated mechanically by the loom itself, so that each weaver 
could control her ,own ventilation. 

\Another method of combating the effects of hot and humid atmos
pheres is to wear appropriate clothing. In Great Britain thlll 
weavers usually wear the same clothing in. the factory as they 
do out-of-doors, except for a cloak or shawl, which they discard 
on entering. If, however, they could be induced to change into 
the lightest possible clothing, they would experience a great in
crease of comfort. This statement is supported by a series of 
experiments on the effects of clothing on body temperature which 
I made. upon myself. I found, for instance, that when I was · 
wearing warm winter clothing (but not an overcoat), my body 
temperature remained steady when the air temperature was 59° F , 
(15 o C), whilst at a higher temperature than this it rose, and· at 
a lower it fell. When, on the other hand, I wore only a thin ~vest 
and flannel trousers, it was necessary to raise, the temperature 
of the air to 73° F (23° C) in order that I should maintain. my • 
body temperature at a steady level. That is to say; the different 
amounts of clothing worn wer-e equivalent to a difference of 14° I' 
(8° C) in the air temperature. I am ignorant as to the extent 
of the clothing worn by the average weaver, and the extent to 
which it could be reduced with due regard to decency, but it 
seems possible that a reduction equivalent to a temi>erature of 
from 5 to 10° f' could be made. That is to say, a weaver who 
finds a shed temt>erature of 78° f' (26° C) unpleasantly hot could 
reduce it to the equivalent of a temperature of from 68° to 73° f' 
(20° to 23° C) by wearing less clothes. 

The Effects of Dust Inhalation. .. 
In a number of industries it is difficult to avoid the inhalation of , 

, dust, and in many cases, but by no means all, such inhalation 
has a serious influence of the health of the worker. The dust 
is inhaled into the lungs, wher-e it damages the lun~ tissue, and 
~radually causes, the production of silicosis. There is a shortness 61 
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of breath, and a persistent cough, and the subject is very liable 
to succumb to bronchitis or tuberculosis. That is to say, the dust 
inhalation has little Of no immediate effect in the production of 
fatigue, but its ultimate action is more serious than the fatigue 
produced in the ways I have been describing. As the term "sil
icosis" implies, the dusts owe their harmful activity to the silica 
they contain, and other mineral dusts, such as coal dust and 
limestone dust, have no harmful action. In Great Britain silicosis 

' is met with among tin and lead miners. sandstoqe quarriers. ma,sons 
who dress sandstone. makers of silica brick. and among a large 
number of the men employed ih the pottery trade. In such men 
the mortality from bronchitis and from pulmonary tuberculosis is 
very inuch greater than the average for the general population. In 
the y.ears 1921 to 1923 the death rate of males aged 45 to 55 from 
pulmonary tuberculosis and fibroid phthisis was 13 times greater 

1 ' than the average among tin and lead miners, whilst in sandstone 
very much greater than the average for the general population. In 
some countries the effects of dust inhalation are more marked 
than with us. In South Africa. for instance. the gold mines of 
the Rand at Johannesburg consists chiefly of quartz or silica cont
aining a very small proportion of gold. This quartz is mined by 
drilling and blasting. chiefly by native labours, of whom nearly 
200.000 are employed. In the earlier days of the gpld mining 
there was a terrible mortality amongst the miners, but of recent 
years it has been gr.eatly diminished by adopting various mecha

. nical precautions for the reduction of the dust in the air. For 
instance, all the drilling is done by machine drills with a water 
feed, which washes away the dust as ~t is produced. Blasting 
is allowed only once in 24 hours, and always at the end of a 
shift, so that most of the dust has settled by th·e time the fresh 
shift comes on to work. No broken rock is moved unless it is first 
thoroughly wetted. Even now, however, the cases of silicosis and 
tuberculosis are fairly numerous. Of the European miners, who 

'· are medically examined at regular intervals, about 4 % are suf
fering from silicosis, and a considerable proportion of these cases 
end fatally. . ' 
In Great Britain we have a comparatively small number of miners 
who are employed on work comparable to that of the Rand miners, 
in that they are drilling rock containing · a large proportion of 
silica. They are mostly employed in making tunnels through the 
rock in coal mines in order to join up different coal seams, or 
portions of a seam. The men use heavy drills which are rotated 
by compressed air, and the air current blows the dust backwards 
into the faces of the man who is operating the drill. No water 
is used, as in the Rand mines, because it is apt to clog the drill 
and retard the boring, but it follows that the men have to inhale 
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air which is thick with dust. · In a comparatively short time this 
causes the onset of silicosis, which is frequently accompanied bf 
tuberculosis. The sufferers are totally disabled, and· they drag 
out a miserable and breathless existence which soon results in 
death. Dr. Tattersall, who has made a special, study of the subject, 
recounts a terrible instance which he met with personally. He 
states that 3lfa years ago_ he visited a particular heading in a 
Welsh mine in which six men were at work. They were all in 
the prime of life, yet 21/1 years later every one of thent had 
died of silicosis ahd tuberculosis. Incidents such as this could 
be multiplied, and it may be wondered why such terrible risk to 
life should be allowed at all. Probably the r-eason is that only 
a comparatively small number of men are engaged. on this hard 
ground work, and they are apt to be confounded with men who are 
engaged on somewhat similar work in limestone ·and in other 
ground, where dust inhalation does little harm.· There can . be 
no doubt that dry drilling in such hard ground ought to be abolished 
by law, as it is in South Africa, and other protective regulations· 
ought to be introduced. for instance, a dust trap has recently 
been devised, in which a· rubber hood is placed over the drill · 
hole, and . the whole of the dust is sucked away into a 
dust filter. 
In the pottery industry the conditions of work have been greatly 
improved in the last twenty years. The chances of dust inhalation 
are greatly reduced by the use· of exhaust ventilation for carrying 
away the dust produced in the various processes. Again, care 
is taken that the workrooms, in which dry flay is bound to _get 
on the floors, are swept out after the potters have stopped work 
for the day, so that the dust raised will have time to settle 
before the next morning. Provided that the precautions advised 
are fully taken by the employers and workers, it is probable that 
nowadays there is not much risk of harm. ' 
It may be wondered if the inhalation of dust could not be prevented 
by the wearing of a respirator. Many attempts have been made 
to provide a suitable apparatus, but it is a very difficult problem. 
It is fairly easy to stop the inhalation of the large particles of 
dust; but it is the extremely small particles which are the most 
deadly, as they pass right into the alveoli of the lungs. and 
such small particles are not stopped at all -efficiently by respirators. 
Also respirators are uncomfortable to wear, especially if the work 
is at all heavY, and it- is almost impossible to get workmen to 
keep them on. 

The main conclusions to be drawn from the evidence which I have 
brought before you are two in number. firstly, we have seen 
that in almost every instance where the atmospheric conditions 63 
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were adverse, owing to high temperature or humidity or excess 
of dust, a great deal could be done by taking suitable precautions to 
render these conditions considerably less adverse. Secondly, we 
saw that such an improvement of conditions resulted in an increased 
efficiency of the workers, coupled with an improvement of health. 
and, in some instances, if not in all, a reduced liability to accidents. 
This improvement of efficiency was so marked that in most cases 
it would more than compensate the employers for the expense 
entailed by the introduction of the better conditions, so they would 
benefit as well as the employees. It is therefore most important 

. that the kind of information I have been describing to you should 
be better kno\vn to the employers as a class. They are not 
wanting in humanity, and in a desire to do what they can for · 
their workpeople, but they are, for most part, busy men who haV'e 
got into certain grooves of thought and routine, and they are slow 
to react to new ideas. Hence the more these ideas can be forced 
into their consciousness by repeated iteration from various sources, 
such as by articles in papers and magazines, by books, and by 
conferences such as we are holding at the preient moment, the 
sooner are they likely to act upon them. 



WORK AND SELF EXPRESSION 
BY PROF. T.H. PEAR. M.A., B.Sc. 

Profeeeor of Psychology, University of Manchester, England. 

The problems of the relation between work and self-expression 
have been treated by the most varied classes of writer. employers 
and workers (both these categories containing sub-divisions with 
different mentality, outlook and history) physiologists and psycho
logists, social workers and reformers, dramatists and novelists 
are all represented. H. M. Kallen has recently drawn up a full 
and variegated list. of them. 
Yet in many of these writings it is difficult to dissociate statements 
of fact or reasoned conclusions from exhortation, satire, apology, 
dissent or defiance. Progress towards clear thinking, however, 
seems indicated by the increasing number of writers who. express 
- often uncompromisingly - their own point of vi~w. 
To attempt to treat the subject from the many angles which the 
word "self-expression" hints at would be impossible. I will confine . 
myself here to an issue which is of outstanding importance and is 
capable of clear discussion. 
Many who ask whether a particular type of work affords opport
unity for self-exprssion are putting, in a vague way, the question. 
"How far does this work involve acquired skill of a high type?" 
Par it is obvious that. one of the most perfect ways of self
expression in work is through such high-grade, personal skill. The 
uppermost flights of this skill allow the worker to express himself 
uniquely and personally in his activity. 
Recently in the "Journal of Personnel .Research" I ha\re at
tempted to classify the various grades of skill beginning from 
the lowest and ending with the highest. Without, however, making 
such discriminations here, we may consider the contribution which 
skill makes to one's experience. 
Skill appears to its possessor as power over complex situations 
in the physical world. Exercising this power, either actually or
in imagination, affords enjoyment of a very special kind, sought 
by many musicians, artists, players of games and workers. 
The consciousness of added power in any direction cannot fail 
to widen one's personality. And to contemplate a skilled person, 
happy in his work, is a very high form of pleasure. Power 
leads to power; the skilled artist, musician, or athlete may enter 
social circles into which his skill is the only key.· But skill 
also leads to financial power, becoming a bargaining asset, as 
in the worker, the portrait painter, the surgeon and the boxer. 
There is a pro~erb "Knowledge is power". But the power which , 
we call skill means also a special kind of knowledge. This know
ledge is different from the ordinary types acquired through the 
eyes and the ears. It comes through the muscles, joints and 

d I 6 r:; ten ons. n this way we can say that a teMis player knows .., 
5 
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the length and breadth of the court, the musician may know a 
piece of music, through the muscles. 
This knowledge has the sparsest vocabulary, almost no language, 
and belongs, we are sometimes told, to the lower senses. That 
does not prevent it from existing. 
Skill, then, is knowledge carried by the muscles, joints, tendons, 
the skin and perhaps certain inner organs. We speak in English 
of a cunning workman, and this word serves in our language to 
link up knowledge with skill. from this cunni~ and other factors 
are born the joy of work, pleasure from self-expression, expansion 

- of personality and increased self-respect._ 
Now i.t should be borne in mind that those who oppose the minute 
subdivision of work often have not stated explicitly these two 
losses which the worker suffers if he is made to carry out one 
small process, repeated throughout his industrial life. Stress is 
often laid on the undoubted economic fact that by becoming less 
skilled be loses a valuable bargaining asset. But he also loses 
an intellectual asset, in his muscular knowledge, and a moral asset 
in_ his diminished power. Any system which takes these away 
should compensate generously for their loss. 
The philosophy of the meaning and functions of work is nowadays 
not merely an, academic problem. In England different concepts 
of work have been of great· influence in beginning and continuing 
a five months' coal stoppage. 
One view is that a man's daily task should afford him a possib
ility of realising this satisfaction in work which was described 
above •. Now some employers do not and do not mean to offer 
such work. ·A few of them state this quite uncompromisingly. 
Where ,this is supported by reasons, it becomes part of a creed 
that work should be done as soon as possible so that the worker 
may express himself in his spare time, somewhere else. 
Now this is undoub~edly true of some work. But this kind of 
work is generally the subject of much thought from inventors 
who try to diminish it, to make it less dependent upon personal 
skill, and· often to ,abolish it. Many domestic tasks performed 
nowadays are quite unnecessary, e.g., the introduction of stainless 
steel has caused some kinds of work completely to disappear. 
The important difiierences in philosophies of work, some mutually 
exclusive,- are clearly described by Witte. , 
Might I suggest that we should not interpret this phrase merely 
in its economic sense? To all of us the knowledge that our skill 
is worth money, that its increase will raise our financial status, 
that its subtraction means a loss to the community, is an important 
means of increasing our self-estimation. And so the point of view 
which regards skill as a bargaining asset is nowadays of great 
significance. 

' 
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But during the last few years changing demands have caused 
some skill to become simpler in pattern, Tbey have' gradually 
been de~graded into simpler skill called by the same name. , This 
is a general tendency the significance of which is not . always 
understood. Every invention ·which tends to make a machine 
"fool-proof" replaces or de-grades a skill. · . · 
Some skills, however, are completely disappearing or rendered 
unnecessary by change of fashion or introduction of machinery. 
Thus we see that , while some skills have become simplified, others 
have been extinguished. 
There is another process which in happening to skills; they may 
become "fractionally distilled". The more valuable .higher skills 
increasingly become the property of the few, while the lower skills 
are made even simpler by the introduction of machinery, and 
sometimes by deliberate simplification. Therefore as a bargaining 
asset such latter skills have almost completely lost their value. 
Where the higher skills have deliberately been segregat~d · th.is 
loss of value of the lower skills is, of course, accelerated. 
The importance is very variously estimated by differen~ writers. 

67 
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As already stated In the Preface to this Report, the following is 
by no means intended to be more than just a summary of those 
parts of the discussion which may be considered of more general 
interest 

In dwelling on the subject of Industrial Hygiene and Industrial 
Medicine, Professor Loriga gave it as his opinion that the positive 
side of these sciences is not yet being sufficiently developed. 
Except for obvious ailments, such as tuberculo~is and heart dis
eases, still too little is known about physical tendencies which 
govern the disinclination or inclination for work. 
Professor Pear, though agreeing with Professor Loriga, stated 
that progress in this direction is being made in Great Britain, 
where all attempts are sponsored by the Medical Research Council, 
and that funds have been created for medical men who are willing 
to cooperate with the Psychological Institute of the University of 
Manchester in positive medical research work. Professor Pear 
considered it of supreme importance that through propaganda on 
a large scale the interest of Anthropologists, Psychologists, Phy
siologists and Pyschiatrists should be roused for the big field of 

-investigation which industry offers. · 
Later in ·the discussion expression was given to the need for the 
Universities to get int9 ever closer touch with practical life, and 
thus rbing to the service of industry the vast amount of theoretical 
knowledge at their disposal and their necessarily more detached 
view point 

An English worker wished to emphasize the necessity for con
sidering the home-life of the worker when investigating his working 
capacity and willingness to work, and for realizing the great 
influence which insecurity of work has on the worker. 
Professor Pear made here a comparison between the American 
and European worker, who is surrounded each gy such different 
economic possibilities. The American worker, in scaling the firm 
rocks which constitute the mountain of his career, may occasion
ally even welcome risks and be stimulated by them. But on the 
'European worker, whose career nowadays may rather be compared 
to a crumbling cliff side which he has got to climb against his 
natural inclinations, all uncertainty has a disabling effect. / 

A member of the School drew attention to the fact that much of 
our chosen: play is acually often comparable to real hard work. 
Professor Pear agreed that this is an illuminating example of the 
inner forces at. work. All play is chosen activity, whereas work 
is forced activity through inner compulsion, to which outer com-

. pulsion is often added. 
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In discussing the introduction of new methods, mention was made 
of the fact that older workers in particular find it difficult to 
adjust themselves to these. In addition they often suffer very 
much under the reduced value of their skill. 
Professor Pear stated that this is often a question of discrimin
ation. Many former skills ·can be used in the new processes. · 
But the ways in which these new methods are presented to the 
worker are often psychologically very wrong and offend the pride 
which man has in }lis skill. On the whole, of course, it will always 

· be easier to adapt workers to new methods when the work is 
altogether new to them. ' 

Professor Lipmann dwelt on the distinction between fatigue and 
weariness made by Prof. Pear. This distinction is also made in 
the German vocational psychology ("Ermiidung" und "Miidigkeit"). 

Dr. Miles, of the National Institute for Industrial 'psychology 
doubted whether the worker minds being fatigued when· he has 
done a good day's work. In Dr. Miles' opinion there are still 
many things in factory life of greater importance to the worker 
than detailed fatigue investigations. It is his impression that there 
is still too much to be done in the way of general betterment 
of conditions for us yet to concentrate wholly on such very 
detailed and special matters as for instance motion study. He 
even fears that through the over-specialisation of to-day the 
worker may come to serious grief, as, to a great extent, this 
involves the sacrifice of his personality. In Dr. Miles' opinion 
fatigue is much less the result of actual work than of the repression 
of the workers' being, and the speaker considers it possible that 
we have already reached the point in industry . where such 
repression becomes unbearable. The same of course applies to 
all over-organisation. Dr. Miles would welcome it if Psychologists 
would concentrate rather on the question as to how greater freedom 
and better possibilities for self-expression could be given to the 
worker. 
Mr. Piacitelli feared that Dr. Miles did not understand motion
study rightly. From his personal experience, in working under 
Mr. Gilbreth, he knew that the foremost aim in Mr. Gilbreth's 
motion studies had always been the elimination of 'all human 
waste. Suggestions from the workers themselves with regard to 
this were always we1comed and followed up. 

An industrial welfare worker dwelt on the lack of legal minima' 
which is still the case in Great Britain as in other countries. In 
her opinion scientists should be much more active in creating 
public opinion. Physical and· mental overfatigue of Labour will 
entail heayy economic consequences. 69 
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A worker from England pointed out how scientific and efficiency 
methods can only be of real service to mankind when they go 
hand in hand with social progress. 

An employee stated that for/ thirteen years he had worked a lZ 
hour day and that for the past six years he had been working 
71/t hours per day. Owing to the coordinated intensive working 
methods he finds himself more fatigued in the shorter than in 
the longer period. He is therefore grateful to. scientific invest
igators for their research work into the elimination of unnecessary 
fatigue. · 

In· the discussion following his lecture on working capacity ar.d 
,frequency of accidents, Professor Lipmann stated that women are 
more subject to accidents- than men, not only because of their 
greater emotionalism, but also because of the double burden which 
they carry in having the homework added to their daily job. In 
addition their concentration is easily lessened through the family 
cares which occupy their attention. 
With regard to the use of safety first pictures, Professor Llpmann 
was of opinion that these can be helpful only when they are 
really well drawn and impressive, are hanging in suitable places 
and are 

1 
often changed. 

A factory inspector from Sweden urged that children should be 
taught in school with reference to the causes of accidents. 
In answer to the question why the frequency of accidents is less 
in .the case of older workers, Professor Lipmann replied that this 
may partly be due to greater experience in their work and 
generally also because of a decreased emotionalism. 
The performance of monotonous work produces a greater liability 
to accidents. 

During the last morning of the School a discussion on Practical Co
operation in Factory Life was introduced: from the point of view of 
the Employee, the Employer, the Scientific Investigator, the Welfare 
(Personnel) Worke.r, the Factory Inspector and the Industrial 
Social Worker. 

The Employee began by pointing out that the worker must feel 
that the employer has a real understanding of the essentials of 
his (the employee's) life. The interest which the employer feels 
for his employees sometimes shows' itself in ways which are too 
far removed from the worker's immediate needs. Sometimes there 
is good intention but wrong application. An illustration of this 
may be seen in what happened recently in a big English factory, 
where, through the initiative of the employer, a lecture on Astro-
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nomy was being held for the employees. A worker happened to 
be present who was oppressed by the insecurity of his position 
in this factory and obsessed by the fear of losing his· job. In 
the middle of the professor's lecture this man, who could never 
let his fears rest and who had quite forgotten his surroundings, 
called out: "Will they be able to give me work up there if I 
Jose my job down here?" A happening like this · speaks . 
volumes. 
The speaker further dwelt on the necessity for removing that 
spirit of suspicion' which dwells in the workers. At lhe same 
time the employer has. no ,real confidence in his employees. The 
employee does not want to be on his own little job only, he 
is longing to share in the work as a whole. The speaker was 
of opinion that the . employer would get ever so much more out 
of his workers if he consulted them, instead of only giving 
commands. 
The question of wages is doubtless another key to the relation· 
between employer and employee. Work badly paid really is a 
bad investment. The worker has often reason to feel that his 
wages do not augment in the same vroportion as his skill and 
output. 
Another matter of great importance is the choice of foremen and 
management. In the practical factory organisation and every day 
routine they constitute the link between employer and worker. 
These persons should not be chosen according only to their 
knowledge and skill. Their moral character and humane sen.: 
timents should count in the first place. One often bears it stated 
that "there is no sentiment in business". There surely need be 
no sentimentality, but no good can come from the absence of 
humane feeling. 
The speaker also dwelt on the bad feeling and lack of trust 
which is created through the fact that many youn~ people, who 
learned and practised much in order 'to become skilled, are 
considered valueless as soon as processes become mechanised, 
and are discharged without delay. He urged scientists to spend · 
part of the time and effort which now goes towards the inc_r·ease 
of production, towards the service of Humanity. He was convinced 
that ihis co-workers would then come to feel !Very differently 
with regard to these questions of scientific management, rationalis-
ation and efficiency methods. , 
When his distrust is removed the employee will realize that his 
interests are entirely linked up with those of the employer. As 
a rule it is the tempo of the machine wliicb is first determined 
and man must follow.· It is of the greatest importance -however 
to adapt working processes to man. 
The speaker felt that the Summer School as a whole bad ap- 71 
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proached these fundamental matters from the right angle and with 
real understanding. When returning to their owp factory life all 
present should act as missionaries. 
Finally the speaker would like to destroy the existing belief that 
the worker is not interested in Social Progress. The, contrary 
is true. But Social }='ogress seems so slow in showing itself. He 
hoped for co-operation and for understanding of the community 
of interest which does exist, even though the point of view and 
method of approach needs must vary. 

An Employer next took. the word. In his opinion the employer's 
firsf duty lies with the "human beings" working in his factory. 
He put the question how things would be if our own children, 
sisters and brothers ·were working in our factories? Would we 
then not at once try to create for them the very best of conditions? 
But does the fact that our workers haimen to be the brothers, 
sisters and children of someone else -suddenly alter everything? 
That this should actually be the case shows that there is something 
fundamentally wrong in our attitude and that we should lose no 
time in changing this, 
In addition to our duty towards the individual·we have our duty 
towards the human race as a whole. We may not exhaust that, 
we must preserve and strengthen it. 
In· the second. place then come output and the raising of pro
duction. Naturally interested as the employer is in these, he may 

-not further· them at the expense of all other considerations. It 
is .necessary for the worker's feeling of self respect that he should 
be consulted, and· it is equally necessary that the employer seeks 
and values this intelligent co-operation which cannot but be pro
fitable to the works. The way in which scientific processes and 
new working methods are introduced to the workers is most 

· important, the when, why and how must be made known to them. 
The worker may not just be treated as a cipher. 
Finally the speak·er wished to say a word about what would 
probably be regarded as his hobby, namely beauty in the factory. 
In factories everything is mostly as grey as gr·ey can be. Indus
trialists seem to believe that factories and beauty have nothing 
in common. Ugliness and sordidness cannot fail to add to our 
feeling of weariness or fatigue. Beauty on the other hand recreates. 
When a mountaineer arrives tired out at the top of his mountain, the 
beautiful view makes him forget· all feeling of fatigue. 
We need in our work such moments of re-creation. We need 
beauty in our work-rooms, colours, flowers. This is no luxury 
and no sentimentality. It is just a necessity. This also is a 
means of conquering weariness. Modern processes of work allow 
the worker little personal satisfaction and few possibilities for 
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emotional expression. The only thing left to him is perhaps the 
pleasure of mastering the process· and of acquiring his quickest , 
rhythm. But that kind of satisfaction is more mental than emo
tional. We must find ways in which the emotions can express 
themselves. The best way in which to do this is to cultivate 
the sense of beauty. This can be done with simple means, which 
nevertheless ameliorate working conditions considerably. 

The contribution of the Scientific Investigator was next given as 
follows: • 
It has been the custom of the Industrial fatigue Research Board 
to try and obtain the sympathy and support of the employers and 
the workers in the enquiries made by its investigators. A com- . 
mittee is formed. to supervise such investigation or group of in
vestigations, and on this committee representatives of one or more 
employers' associations are usually asked to serve, and represent
atives of associations of the worl~ers, in addition to the purely 
scientific experts. Supposing that either employers or employees, 
objected to the proposed investigation, it would,. in most· cases, 
be given up, as the Board always has many more problems 
submitted to it ·than it has time to investigate; So it is able 
to pick and choose what it fixes upon. Also it is realized that 
without goodwill on both sides it is very difficult to obtain' 
useful results. If, in the course of an enquiry, any particular 
firm consulted shows the least objection to opening its factory 
or works to investigation, no attempt is made to press for facili
ties as there are plenty of other firms available who are pleased 
to offer a welcome. Before starting on the actual enquiry, the 
investigator concerned is careful to explain to the foremen or 
forewomen, and to representative workers in the workroom where 
he is going to make his observations, what he is intending ~o 
do and why he is intending to do it. In this way their co-oper
ation is obtained and any latent suspicion is eliminated. Invest
igators, employers and employees are on most friendly terms 
Indeed the investigators are often regarded by the workman ·as 
a subject of mild jest, or as harmless people who may do some 
good, and in any case will not do any harm; whilst ihe •employers 
naturally take the investigators seriously, and usually are glad 
to avail themselves of suggestions of improvements, unless they 
consider the expense too great. 

The next speaker introduced the co-operation of the industrial 
welfare (personnel) worker, of the factory inspector and of the 
industrial social worker. Both the former are in that position 
which may be described as being "in the factory yet not of It". 
They should be able to study matters dispassionately from all 73 
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angles and should naturally have the unprejudiced point of , 
view. 
The spe<iker drew attention to the necessity for using a telescope 
as well as a microscope in our studies. While poring over the 
detailed processes which need ·observation and are interesting, 

. we · must not forget the crudeness with which industry in the 
. East presents itself. There we still find night shifts of 12 hours, 
terril,lly long hours for women in the textile industry, whilst in 
the silk dyeing factories small children are bending hour after 
hour over tubs of boiling water. ' 
Our feeling of responsibility with regard to industry must far 
exceed· all national limits, as social progress depends on world 
conditions. 
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Comme on l'a deja indique dans Ia preface du present rapport, 
ce qui va suivre ne pretend a rien d'autre que de former tout 
au plus un resume des parties de Ia discussion qui peuvent etre 
considerees comme presentant un interet plus generaL 

Parlant de !'hygiene et de Ia medecine·· industrielles~ M. le PrO.: 
fesseur Loriga declare' qu'a son opini()n. l'aspect positif de ces 
sciences n'a pas encore recu de developpement suffisant. Sauf 
pour les affections patentes, comme Ia tuberculose ou les troubles 
cardiaques, on sait actuellement trop peu · de choses quant aux 
tendances physiologiques dont dependent le gout ou le degoilt du 
travail. , . 

. M. le Professeur Pear, bien que d'accord avec le Professeur Lo
riga, expose que des progres ont ete accomplis dans cette voie 
en Grande-Bretagne, ou le Conseil des Recherches . Medicates 
prend sous son patronage tous les efforts entrepris en ce sens; 
de plus, des fonds ont ete constitues a l'intention des personnes 
du corps medical desireuses de collaborer avec l'lnstitut psycho-. 
logique de I'Universite de Manchester pour un travail positif de 
recherches medicales. M. le Professeur Pear considere. comme 
une necessite urgente qu'une propagande faite sur une grande 
echelle vienne eveiller l"interet des anthropologues, des ·psych~ 
logues, des physiologues et des psychiatres pour le vaste champ 
d'investigation que l'industrie pourrait leur offrir. · 
Dans Ia suite de Ia discussion, on a exprime le besoin qu'il y 
aurait pour les universites d'entrer dans un contact toujours plus 
etroit avec Ia vie pratique, et de se rendre ainsi a meme de mettre 
au service de l'industrie Ia masse considerable des connaissances 
tbeoriques dont elles disposent, de meme que leur point de vue 
propre par definition plus degage. · 

Un ouvrier anglais a tenu a souligner Ia necessite de prendre 
en consideration Ia vie a Ia maison du travailleur, chaque; fois · 
Qu'on veut examiner sa capacite et sa volonte de travailler, et 
de ne pas perdre de vue l'influence que peut excercer sur le 
travailleur rinsecurite de son travail. 
M. le Professeur Pear a esquisse, a ce suiet, une comparaison 
entre l'ouvrier americain et l'ouvrier de I'Europe, qui trouvent 
devant eux des possibilites economiques si differentes. L'ouvrier 
americain, quant il gravit les fermes roches qui constituent , ce 
Qu'on pourrait appeler ra montagne de sa carriere, peut bien, A 
l'occasion, se rejouir meme des risques el en recevoir comrne un 
stimulant. Mais pour l'ouvrier europeen, dont U conviendrait 
plutot, a l'heure actuelle, de comparer Ia carriere a quelque roche 
branlante et qu'il doit escalader sans pouvoir suivre ses inclina
tions naturelles, toute incertitude a pour effet de· reduire ses 
capacites. 75 
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L•un des membres de Cours attire l'attention sur le fait que 
nombre des jeux que nous choisissons librement peuvent souvent 
~tre compares a des travaux reellement penibles. M. le Professeur 
Pear declare que c'est Ia un exemple particulierement saisissant 
et qui permet d'entrevoir queUes forces interieures tendent au 
travail. Tout iett est une activite choisie, tandis que, par contre, 
le travail est une activite forcee due a une contrainte interne, 
a laquelle vient se joindre frequemment une contrainte du 
dehors. 
Au sujet de !'introduction de methodes nouvelles dans le travail, 
il a ete fait mention de ce que Ies ouvriers plus ages ont, en ce 
qui les .concerne, de Ia peince a s'y adapter. En outre, ils ont 

. souvent a souffrir considerabtement de l'amoindrissement subi par 
Ia valeur de leur habilete. 
M. le Professeur Pear a declare que c'est ta souvent une question 
de discrimination. Nombre d'anciennes formes de l'habilete pro
fessionnelle peuvent etre utilisees par les procedes modemes. 
Mais Ia maniere dont ces methodes nouvelles sont presentees aux 
travailleurs est frequemment tout a fait fausse, au point de vue 
psychologiqu'e, et a pour effet de blesser Ia fierte du tr~vailleur 
pour son adresse. Dans l'ensemble, i1 sera naturellement toujours 
plus facile d'adapter les ouvriers a de nouvelles methodes lorsque 
le travail est egalement nouveau pour eux. 

-
M. le Docteur Lipmann traita de Ia distinction entre Ia fatigue 
et Ia lassitude Cette distinction et egalement faite par Ia psy
chologie allemande de Ia vocation. ("Ermiidung" et "Miidigkeit"). 

M. le Dr. Miles, de l'lnstitut National de Psychologie Industrielle, 
met en doute que ce soit egal a l'ouvrier s'il est fatigue lorsque 
celui-ci a accompli une bonne journee de travail. Aux yeux du 
Dr. Miles il y a encore, dans Ia vie a Ia fabrique, bien d'autres 
choses qui ont plus d'importance pour l'ouvrier que des recherches 
detailtees concernant Ia fatigue. 11 a l'impression qu'il y a encore 
beaucoup trop a faire dans Ia voie de l'amelioration generale des 
conditions du travail pour qu'il nous_ soit permis de concentrer 
toute notre attention sur des questions aussi nettement particu
lieres et speciales que, par exemple, celle de l'etude du mouve
ment~ II craint. en effet, (Ju'en raison de Ia specialisation exces
sive d'aujourd'hui, l'ouvrier n'en vient a eprouver un malaise 
tres grave, en tant que cette . specialisation entraine, dans 
une large mesure, le sacrifice de Ia personnalite du travail
leur. Aux yeux du Dr. Miles, Ia fatigue est beaucoup moins 
le resultat du travail proprement dit que de Ia repression a laquelle 
se trouve assujettie Ia personne meme de l'ouvrier, et le Dr. 
Miles considere comme · possible que no us ayons des a present 
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atteint, dans l'industrie, le degre ou cette repression devient Into
lerable. La meme chose, d'ailleurs, s'applique evidemment a toute 
organisation excessive. Le Dr. Miles souhaiterait de voir les psy
chologues s'appliquer a l'etude de Ia question de savoir comment 
on pourrait arriver a donner a l'ouvrier une liberte plus grande 
et de plus grandes possibilites d'expression individuelle. 
M. Piacitelli craint que le Dr. Miles n'ait peut-etre exactement 
compris en quoi consiste l'etude du mouvement Par son expe
rience personnelle en ayant travaille sous Ia direction de M. Gil
breth, l'orateur sait que toutes les etudes consacrees au mouvement 
par ce demier tendent a l'elimination de tout gaspillage humain. 
Les suggestions apportees dans ce sens par les ouvriers eux-memes 
ont toujours ete les bienvenues et suivies d'effet 

Une surfntendante · d'usine traite du manque de minima legaux 
(legal minima) comme cela est toujours le cas en Orande-Bretagne 
et dans d'autres pays. A son sens, les savants devraient etre 
incomparablement plus actifs afin de creer une opinion publique. 
Le surmenage physique ou mental de Ia classe ouvriere risque
d'entrainer de graves consequences economiques. 

Uu ouvrier d'Angleterre indiqua que les methodes scientifiques et 
efficaces de travail ne peuvent etre d'une utilite generate pour 
l'humanite que si elles vont de pair avec le progres social 

Uu employe a Enonce qu'il travaillait, il y a treize' ans, 12 heures 
par jour et que, depuis les six dernieres annees, il ne fait plus 
qu'une journee de 7lf. heures. En raison des methodes de travail 
coordonnees et intensives, il se trouve etre fatigue davantage par 
Ia journee reduite que par Ia longue journee d'autrefois. Aussi 
est-il reconnaissant envers les enqueteurs scientifiques dont les 
recherches tendent A eliminer Ia fatigue inutile. 

Au cours de Ia discussion intervenue a Ia suite de sa conference , 
sur Ia capacite de travail et Ia frequence des accidents, le 
Docteur Lipmann a expose que les femmes soot plus sujettes aux 
accidents que les hommes, non seulement en raison de leur plus 
grande emotivite, mais encore par suite du double fardeau dont 
elles sont chargees en ayant leur travaux de menage qui viennent 
s'ajouter encore a leur tache quotidienne. En .outre, leur faculte 
de concentration se trouve facilement amoindrie par les soucis 
domestiques qui occupent leur attention. 
En ce qui concerne l'emploi de .. Safety Pirsf' images, le Docteur 
Lipmann emit l'opinion qu'elles ne peuvent rendre service que si 
elles sont vraiment bien dessinees et impressionnantes, apposees 
aux endroits convenables et frequemment renouvelees. 77 
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Un inspecteur d'usine suedois insista sur Ia necessite qu'il y aurait 
a instruire les enfants, a l'ecole. sur les causes des accidents. 
En , reponse a la question de sa voir pour queUes raisons Ia fre
quence des accidents est moins grande cto:z les ouvriers plus ages, 
le Docteur Lipmann repondit que cette moindre proportion peut 
etre due a une plus grande experience du travail et, en general, a 
une emotivite reduite. 
L'accomplissement d'un labeur monotone a pour consequence d'aug
menter la. possibUite d'etre sujet aux accidents~ 

Au cours de Ia derniere matinee du Cours eut lieu une discussion 
au sujet de Ia collaboration pratique a l'interieur de Ia vie a 
l'usine: au point de vue du travailleur, du patron, de l'enqueteur 
scientifique, du surintendant, de l'inspecteur de fabrique et du 
travailleur sOciaL 

L'employe commenca par insister sur !'importance, pour celui qui 
. travaille, de sentir, chez son employeur, une veritable compn!
hension des besoins essentiels propres a Ia vie du premier. L'in
teret que l'employeur eprouve a l'egard de son personnel se mani
feste parfois sous des aspects qui soot par trop eloignes des 
besoins immediats du travailleur. Parfois, !'intention est bonne, 
mais Ia realisation defectueuse. Un exemple de cet etat de choses 
peut etre trouve dans ce qui s'est passe recemment a l'interieur 
d'une grande usine anglaise oil, sur !'initiative de l'employeur, une 
conference astronomique fut donnee au personnel. Parmi les 
assistants se trouvait un travailleur fortement pn!occupe par l'in
securite de Ia place qu'il avait dans cette usine, et obsede par 
Ia crainte de perdre son gagne-pain. Au beau milieu de Ia 
conference du professeur, l'homme en question, incapable de 
maitriser ses apprehensions et ayant tout a fait oublie oil il se 
trouvait, s'ecria: "·Est-ce qu'ils pourront me donner du travail 
la-haut, si je dois perdre le mien ici-bas?" Un incident comme 
celui-la en dit plus que bien des volumes. 
L"orateur parla ensuite de Ia necessite d'aplanir cet esprit de 
suspicion qui domin·e chez le travailleur. De son cote, remployeur 
n'a pas de vrai confiance en ceux qu'il emploie. Le travailleur 
ne voudrait pas etre confie dans les limites etroites de sa tache 
particuliere, il aspire a prendre part au travail dans son ensemble. 
L'orateur pense que l'employeur obtiendrait bien davantage de ses 
employes et ouvriers, s'il les consultait au lieu de ne leur donner 
que des ordres. 
La question des salaires est tres certainement une autre cle quand 
on veut comprendre les relatioss entre employeur et employe. 
Un travail mal paye constitue, en verite, un fort mauvais place
ment. Le travailleur a trop souvent raison de penser que son 
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salaire n'augmente point dans Ia meme proportion que son adresse 
et que ses services. 1 

t 

Un autre point de haute importance consiste dans le choix des · 
contre-maitres et du personnel dirigeant. Les uns et les autres, 
dans I' organisation pratique de rusine et dans la vie coilrante, · 
forment le lien interrm!diaire entre l'employeur et les travailleurs. 
Ces hommes ne devraient pas etre choisis uniquement en fonction 
de leurs connaissances et de leur adresse. Leur caractere moral 
et leurs sentiments humains devraient etre consideres en pre
miere ligne. On" entend souvent affirmer "qu'il n'y a pas de 
sentiments dans les affaires". Certes, toute sentimentalite serait 
vaine, mais l'absence des sentiments humains ne peut rien produire 
de bon. 
L'orateur exposa egalement le malaise et le manque de confiance 
provenant de ce que nombre de jeunes gens, qui ont beaucoup 
appris et fait beaucoup, afin de devenir habiles, sont consideres 
comme denues de toute valeur et congedies sans delai des que 
les procedes de travail se trouvent mecanises. L•orateur exhorta 
les savants a mettre au service de l'humanite une partie des 
efforts qu'ils depensent actuellement en vue d'accroitre Ia pro... 
duction. 11 a Ia conviction que ses compagnons de travail eprou
veraient alors des sentiments bien differents a l'egard des questions 
d'organisation scientifique, de rationsaliation et de methodes 
efficaces. 
Lorsque sa mefiance aura ete vaincue, le travailleur comprendra 
que ses interets se trouvent lies avec ceux de l'employeur. En 
general, on commence par determiner le rythme de Ia machine, 
apres quoi il n'y a plus qu'a suivre cette derniere. ' Et pourtant, 
il serait de Ia plus grande importance d'adapter Ia marche du 
travail a l'homme lui-meme. . 
L'orateur a le sentiment que le Cours de Vacances a approche ces 
Questions fondamentales en se pla~ant au point de vue convenable 
et en faisant montre d'une veritable comprehension. Lorsqu'ils 
seront rentres dans Ia vie industrielle, chacun des assistants devra 
jouer le rote d'un missionaire. 
Enfin, l'orateur voudrait detruire Ia croyance seton laquelle l'ouvrier 
ne serait pas interesse au progres social. C'est le contraire qui 
est Ia verite. Mais le progres social semble si lent a se manifester. 
L'orateur met son espoir dans Ia cooperation et dans Ia com
prehension de cette communaute d'interets qu'U faut affirmer, 
encore que Ie point de vue et les methodes de rapprochement 
exigent d'etre transformes. 

Un employeur prit ensuite Ia parole. A ses yeux le premier devoir ' 
de l'emp!oyeur est de penser aux "etres humains" qui travaillent 
dans son entreprise. II demande comment iraient les choses. si 79 
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c'etaient nos propres enfants, nos soeurs, nos freres qui travailla.ient 
dans nos fabriques? fst-ce que nous ne creerions pas alors pour 
eux, tout de suite, les plus favorables des conditions? Mais le 
fait que nos ouvriers peuvent etre les freres, Jes~ soeurs et Jes 
enfants . d'autrui a-t-il pour consequence immediate de tout modi
fier? Qu'il puisse en etre ainsi dans Ia realite demontre qu'il 
Y a ·quelquechose de fondamentalement errone dans notre atti
tude et que nous ne devrions pas perdre une minute pour y 
remedier. 
Outre nos devoirs envers l'individu, nous avons 'aussi notre devoir 
envers le genre humain dans son ensemble. Nous n'avons pas le 
droit d'epuiser ce dernier, nous avons l'obligation de le proteger 
et de le rendre plus fort 
Le rendement du travail, l'accroissement de Ia production ne 
viennent alors qu'en second lieu. Quelque naturellement interesse 
a ces questions que puisse etre l'employeur, il ne doit pas en 
rechercher Ia solution aux depens de toutes les autres conside
rations. II est indispensable au sentiment de respect envers soi
ltleme, chez l'ouvrier, que celui-ci soit consulte, et il n'est pas 
moins • indispensable que l'employeur recherche et estime cette 
collaboration intelligente qui ne peut etre que profitable au travail. 
La fa~on dont on presente aux travailleurs les procedes scien
tifiques et les nouvelles methodes de travail est de Ia plus grande 
importance, il faut leur en communiquer le quand, le pourquoi et le 
comment Le travailleur ne doit pas etre traite comme un 
zero.· 
Enfin; l'orateur veut ·dire un mot de ce que I' on considerera pro
bablement comme son "dada": de ta beaute a l'usine. Dans les 
fabriques, tout, Ia plupart du temps, est aussi gris que possible. 
Les industriels semblent croire que les usines et Ia beaute n'ont 
rien de commun. Or Ia laideur et l'aspect morne et lugubre ne 
peuvent- manque!' d'ajouter encore a nos sentiments de lassitude 
ou · de fatigue. Par contre, Ia beaule refait l'ame, elle recree. 
Quant un montagnard arrive, fati~e. au sommet de sa montagne, 
Ia splendeur de Ia vue ·Jui fait oublier tout sentiment de 
lassitude. . , 
.Nous avons besoin dans notre travail, de pareils instants de re
creation. Nous avons besoin de beaute dans les lieux ou nous 
travaillons, de couleurs, de fleurs. Ce n'est point Ia du luxe,- ni 
de Ia sentimentalite. C'est strictement une necessite. ft c'est 
aussi un moyen de vaincre Ia fatigue. Les procedes modemes 
de travail ne permettent a l'ouvrier que de rares satisfactions per
sonnelles. La seule chose qui lui reste est peut-etre le plaisir 
de connaitre a fond le procede et d'en acquerir le rythme le plus 
rapide. Mais ce genre de satisfaction est plus mentale qu'emo
tionnelle. 11 faut que nous trouvions des moyens qui permettent 
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aux emotions de s'exprimer. La meilleure facon d'y parvenir est 
de cultiver le sens de Ia beaute. On peut y parvenir. par des 
moyens tres simples et qui neanmoins amelioreraient considerable-
ment Jes conditions du travail. · 

-
L'expose de l'enqueteur scientifique fut ainsi concu: 11 a toujours 
ete dans les habitudes du Bureau d'Investigation sur Ia Fatigue 
lndustrielle (Industrial Fatigue Research Board) de s'efforcer 
d'obtenir Ia symp~hie et Ie concours des employeurs et employes 
dans Ies enquetes entreprises par ses iovestigateurs. 11 existe un 
Comite ayant pour fonction de surveiller 'Ces enquetes ou groupes 
d'enquetes, et il est d'usage, generalement, d'avoir recours, dans 
ce Comite. a Ia collaboration de representants d'une ou de plu
sieurs associations d'employeurs, de meme qu'a celle de repre
sentants des travailleurs, en plus des experts exclusivement 
scientifiques. Au cas ou les employeurs, ou bien les travailleurs, 
s'opposent a l'enquete proposee, il n'est pas donne suite. generale
ment, a cette derniere. Je Bureau ayant toujours plus de questions 
soumises a son examen qu'il n'y a de temps pour les etudier. II 
a ainsi Ia faculte d'arreter et de determiner ce qu'il choisit. De 
plus, on comprendra sans peine que, sans bonne volonte de part 
et d'autre, il est tres malaise d'obtenir des resultats utiles. Si, 
au cours d'une investigation, quelque maison particuliere semble 
faire Ia moindre difficulte pour ouvrir a l'enquete son usine ou 
ses ateliers, on ne fait aucune tentative tendant a aplanir l'oppO.: 
sition, vu qu'il reste toujours assez d'autres firmes aussi impor
tantes et qui ne demandent qu'a ouvrir leurs portes. Avant de 
commencer l'enquete decidee .. l'enqueteur a soin d'exposer, dans 
I'atelier, aux contre-maitres et contre-maitresses, de meme qu'aux 
representents des ouvriers les endroits ou il va prendre ses ob
servations, ce qu'il compte faire et pourquoi il compte le faire. 
De cette fac;on on obtient Ia collaboration des travailleurs et on 
ecarte toute trace eventuelle de soupcon. Enqueteurs, employeurs 
et employes sont entre eux dans les termes les plus cordiaux. A 
vrai dire, les enqueteurs sont souvent regardes par tes ouvriers 
comme des sujets de douce ironie, ou comme des gens inoffensifs 
qui peuvent faire quelque bien, ou en tout cas qui ne peuvent pas 
faire de mal, tandis que les employeurs prennent naturellement 
les enqueteurs au serieux, et sont generalement beureux d'entendre 
les suggestions ''<!'amelioration qu'on leur soumet11 encore qu"ils 
considerent Ia depense comme excessive. 

L'orateur suivant parla de Ia collaboration du surintendant, de 
l'inspecteur d'usine et du tavailleur social industrieL Les deux 
premiers occupent une situation qu'on pourraient definir en disaot 
"'qu'ils sont a l'uslne sans etre de l'usine". lis devraient etre a 81 

6 



82 \ 

RESUME DE LA DISCUSSION 

meme d'~tudier sans passion les probl~mes en en examinant taus 
les aspects, et Us devraient naturellement avoir un point de vue 
impartial. 
L'orateur attira }'attention sur Ia necessite de faire usage, dans 
nos etudes, aussi bien d'un telescope que d'un microscope. Tout 
en examinant le detail des procedes et des methodes qui exigent 
notre obser:vation, nous ne devons pas oublier Ia erudite brutale 
avec laquelle l'lndustrie se presente en Orient. Aujourd'hui encore, 

· i1 a des travailleurs astreints a une tache l)octurne de douze 
heures, des juornees affreusement tongues pour les femmes dans 
l'industrie textile, tandis que dans les teintureries pour Ia soie 
de petits enfants ·sont penches, pendant des heures entieres, sur 
des tubes d'eau bouillante. 
Le sentiment de notre respoil!sabilite, en ce qui. concerne l'In
'dustrie, doit largement depasser toutes les frontieres nationales, 
car le progres social depend des conditions faites a l'bomme sur 
la terre. · 
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lm Vorwort ist bereits gesagt worden. dass der folgende Be
richt nur eine Zusammenfassung derjenigen wesentlichen Teile der 
Ausspracbe bringt, die von allgemeinem Interesse sein diirften. 

Professor Loriga betonte, dass die positive Seite der Gewerbe
bygiene und Gewerbemedizin noch zu wenig gepflegt werde. 
Ausser von Krankbeitserscheinungen, die die Leistungsfahigkeit 
bescbranken, wie Tuberkulose und Herzkrankheit, wissen wir wenig 
uber die korperli.chen Ursachen, die Arbeitsunlust oder Arbeits
willen bestimmeo. 
Professor Pear teilt diese Ansicht, sieht aber einen Portschritt 
in der Ricbtung zur Pilege der positiven Medizin in der Tatsache, 
dass in Grossbritannien aile Bestrebungen und Institute auf dem 
Gebiet der Gesundheitsforschung dem Medical Research ColDlcil 
unterstellt und Stipendien geschafien worden sind fiir .Mediziner, 
die in Verbindung mit dem psychologischen lnstitut der Univer
sitat .Manchester positive Medical Researches vornehmen. Er halt 
es fiir dringend wiinschenswert dass Anthr~logen, Psychotogen, 
Physiologen und Psychiater durch eine grossziigige Propaganda 
fiir das ungebeure Porschnngsgebiet. da.s die lndustrie bietet, 
interessiert werden. 
lm Laufe der Aussprache wurde die Notwendigkeit betont, die 
Universitaten in starkeren Kontakt mit dem praktischen Leben zu 
bringen und die reichen Ergebnisse der Wissenschaft und objek
tiven l"orschung in erhohtem Masse fiir die lndustrie nutzbar zu 
mach en. 
Ein englischer Arbeiter sagte mit Nacbdruck, dass die h.auslichen 
Verhaltnisse der Arbeiter sr.\\·ie der starke Einfluss, den die Un
sicberbeit der v.irtschaftlicben Lage auf den Arbeiter ausUbt, bei 
Beurteilung der Arbeitsfahigkeit und Arbeitsfreudigkeit berfick
sichtigt werden miisseo. 

Professor Pear antv.·ortete mit einem Vergleich des amerikanischen 
mit dem unter ganz anderen v.irtschaftlichen BedinglDlgen 
stehenden europaischen Arbeiter. Wahrend der aufstrebende 
amerikaniscbe Arbeiter mit dem Bergsteiger vergleichbar ist, der 
auf festem Gestein zielsicher zur Hohe klimmt und Unsicherheit 
und Gefahren zuweilen sogar als Ansporn begriisst, gleicht der 
europaiscbe Arbeiter dem Mann, der gegen seinen Willen ge
zwungen wird abbrockelnde l"elsen zu besteigen und dem Un
sicherheiten zum Willen lahmenden Hemmnis werdeo. 

Eine Teilnehmerin wies darauf bin, dass die Grenzen zv.ischen 
Spiel (Sport) und Arbeit oft fliessend seieo. Professor Pear defi
nierte das "Spiel" als eine Reihe von Handlungen, die nur des 
Vergniigens v.·egen getan v.·erden. v.·a.hrend bei der "Arbeit" ein 83 
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Zwang von innen her wirksam wird, zu dem oft ein Zwang von 
aussen hinzutrltt. 

In der · Aussprache fiber die Einfiihrung neuer Arbeitsmethoden 
wurde von verschiedenen Rednern auf die Schwierigkeiten hin
gewiesen, die die Umstellung besonders alteren Arbeitern be
reitet • sie lelden oft psychisch stark unter der Entwertimg ihres 
facblichen K<innens .durch Rationalisierung bezw. Mechanisierung 
der Abeit. • 
Professor Pear erwiderte, dass die Umstellung verhaltnismassig 
einfach ist, wenn fertigkeiten und Fahigkeiten, die fiir die alte 
Arbeit notwendig waren, bei der neuen Arbeit Verwendung finden 
konnen. Die form, in der ihnen neue Arbeitsmethoden beigebracht 
werden,--ware oft psychologisch falsch und verletze den Berufs
stolz der Arbeiter. Allerdings milsse man allgemein sagen, dass 
neue Methoden am besten Menschen beigebracht werden, fiir die 
die Arbeit ganz neu ist 

Dr. Lipmann ging auf die im Anschluss an die englischen Defi
nitionen :von "fatigue" und '"weariness" von der deutschen 

r Berufspsycbologie gepra.gten Begriffe "Ermiidung" und "Mildig
keit•• ein. 

Dr.· Miles, Leiter des National Institute for Industrial Psychology, 
bezweifelte, dass den Arbeiter die Ermudung stort. wenn er ein 
gutes Tagewerk hinter sich hat Ibm Hige viet mehr an der Aus
schaltung andere Dinge, die ibm wichtiger sind. Wir miissen bei 
dem Arbeiter die Ueberzeugung befestigen, dass wir sein Interesse 
wabmehmen und seine Arbeitsbedingungen verbessern wollen. Erst 
wenn der Boden so bereinigt ware, konnten wir in Einzelheiten 
gehen. Heute sei die weitgehende Arbeitsteilung fiir den Arbeiter 
noch verhangnisvoll Er muss seine Personlichkeit zum grossen 
Teil aufgeben. Nach Dr. Miles Ansicht entsteht weniger Ermiidung 
durch die aktuelle Tatigkeit, als durch die Unterdriickung seines 
Wesens. Es sei sehr wohl moglich, dass in der lndustrie in dieser 
Beziehung iiber das Mass des Ertraglichen hinausgegangen wird. 
Das Gleiche gelte von der "Ueberorganisation" • der Arbeiter ist 
oft nur ein Rad pn einer Mascbine. Es ware besser, wenn die 
Psychotogen sich mehr mit der frage beschaftigen wiirden, wie 
dem Arbeiter grossere Freiheit und Moglichkeiten der Auswir
kung seiner Personlichkeit gegeben werden konnten, statt auf die 
Beschrankung der Personlichkeit. z.B. im Wege der Bewegungs
studien, soviet Arbeit zu verwenden. 
Herr Piacitelli fiirchtete, dass Dr. Miles das Wesen der Be

. wegungsstudien nicht kenne, wenn er glaube, dass sie nur im 
Interesse des Arbeitgebers erfolgen. Aus seinen persOnlichen Er-
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fahrungen im Zusammenwirken mit Gilbreth wisse er,dass Gilbreth's 
Bemiihungen besonders darauf gerichtet waren, die Vergeudung 
menschlicher Kraft zu verhiiten. Anregungen von Seiten der Ar
beiter wiirden immer begriisst und beachtet werden. 

Eine englische Betriebswohlfahrtspflegerin bedauerte das fehlen 
der gesetzlichen festlegung von Mindestschutzbestimmungen in 
Grossbritannien und verschiedenen anderen Landern. Die Wissen
schaft sollte weniger zuriickhaltend sein und die offentliche Mei• 
nung mehr zu be~influssen suchen. Physische und geistige Ueber
miidung haben fiir den Arbeiter eine schwerwiegende wirtschaft
liche Bedeutung. 

Ein englischer Arbeiter betonte, dass Betriebswissenschaft und 
Rationalisierung erst dann einen fortschritt fiir die Menschheit 
bedeuteri konnten, wenn sie Hand in Hand mit dem sozlalen Port
schritt gehen. 

Ein Angestellter berkhtete, er hatte dreizehn Jahre taglich 12 Stun
den und seit sechs Jahren taglich 71/, Stunden gearbeitet. lnfolge 
der intensiveren Arbeitsmethoden empfande er bei der kiirzeren 
Arbeitszeit mehr Ermiidung als friiher bei der 12 Stunden-Arbeit. 
Er begriisste es, dass im Betrieb ein auf betriebswissenschaftlcher 
Grundlage arbeitender Organistor tatig ist, der die Arbeit nach 
menschlichen Gesichtspunkten zu beurteilen und zu gestalten 
su~t · 

In der Aussprache, die auf den Vortrag von Dr. Lipmann fiber 
"Arbeitsleistung und Unfallhaufigkeit als Symptome der indus
triellen Leistungsfahigkeit" folgte, fiihrte der Vortragende die 
grossere Unfallhaufigkeit der frauen nicht nur auf die starkere 
Emotionalitat, sondern auch auf ihre Doppelbelastung durch be
rufliche Arbeit und die hauslichen Aufgaben zuriick. lhre Kon
zentrationsfahigkeit wiirde herabgemindert, weil ihre Gedanken 
durch familiensorgen abgelenkt werden. 
Nach Ansicht von Dr. Lipmann konnen Unfallverhiitungsbilder 
nur wirksam sein, wenn sie gut und eindrucksvoll sind, am rich
tigen Platz hangen und ofter gewechselt werden. 
Eine schwedische fabriksinspektorin hob die Notwendigkeit hervor, 
die Kinder in den Schulen iiber Unfallgefahren aufzukHiren. Auf 
die frage nach dem Grund der geringeren tfnfallziffer alterer 
Arbeiter, gibt Dr. Lipmann an. dass die alteren Arbeiter durch 
ihre Berufserfahrung und ihre im allgemeinen geringere Emotio- . 
nalitat vor Unfallen bewahrt werden. Monotone Arbeiten erMhten 
die Unfallaffinitat. 

Am letzten Tage der Studienwoche wurde- eine Aussprache fiber 85 
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formen des Zusammenarebeitens in Pabrikbetrieben eingeleitet, 
durch Referate fiber die Zusammenarbeit vom Standpunkte des 
Arbeitnehmers, vom Standpunkte des Arbeitgebers, des betriebs
wissenschaftlichen Prfifers, des Betriebswohlfahrtspflegers, der 
Oewerbeinsp_ektion, der Sozialbeamten. 

Zuerst sprach ein Arbeitnehmer: 
Der Arbeiter miisse fiihlen, dass der Arbeitgeber wirktich 
Verstandnis fiir die den Arbeitern lebenswichtigen Bediirfnisse 
haben. Das Interesse, dass der Arbeitgebet fiir seine Ar
beiter an den Tag legte, kommt zuweilen 'in Massnahmen 
zum Ausdruck, die den AugenblicksnBten der Arbeiter durchaus 
nicht gerecht werden. . Oft ist guter Wille vorhanden, aber es 
werden falsche Mittel angewandt. ·Urn dies zu veranschaulichen. 
schitderte er einen fall, der sich kiirzlich in einem grossen en~ 
lischen Werk zugetragen hat, in dem auf Verantassung des Arbeit
gebers ein Vortrag iiber Astronomie fiir die Arbeiter gehalten 

· wurde. Unter den Teilnehmern war auch ein Arbeiter, der sich 
iiber die Unsicherheit seiner wirtschaftlichen Lage grosse Sorgen 
machte und in standiger Angst vor der Enttassung tebte. Mitten 
in den Vortrag des Professors drang die Stimme dieses Mannes, 
der unter dem Druck der furcht vor Arbeitslosigkeit seine Um
gebung votlstandig vergessend, in den Ruf ausbrach: "Kann ich 
da oben Arbeit bekommen, wenn ich meine Arbeit bier unten ver
liere"? Sotch eine Vorkommnis spricht Bande. 
Der Arbeiter geniesst aber auch nicht das Vertrauen des Arbeit
geberS. Er mochte gern an der Arbeit im Ganzen teitnehmen. 
Wenn ·der Arbeiter ofter urn seinen Rat gefragt wiirde, wiirde der 
Unternehmer . besser mit· ibm fertig werden · ats wenn er- .nur Be
fehle gibt. · 
Die Lohnfrage ist auch ein Schliissel zum Verbaltnis von Arbeitgeber 
und -nehmer. fine schlecht bezahlte Arbeit ist auch fiir das 
Unternehmen eine schtechte Kapitalsanlage. Oft fiihlt der Arbeiter 
mit Recht, dass sein Lohn nicht in dem Mass wie seine Arbeit 
~~- . . 
Werkmeister und Leute in leitender Stellung sollen nicht nur nach 
Klugheit und Tiichtigkeit ausgewahlt werden, sondern man sotlte 
auch darauf sehen, dass sie Charakter und menschliches Emp
finden fiir die Arbeiter haben. 
Oft Mrt man: ••rur Sentimentatitat haben wir nichts fibrlg". 
(there is no sentiment in business) Es sotlte aber Raum fiir 
menschliches Oefiihl bleiben. 
Die gelernte Arbeit gilt nicht mehr viet und trotzdem verlangen 
die Arbeitgeber, dass die jungen Leute jahrelang in die Lehre 
gehen. urn etwas zu lernen, was nachher doch nicht als gelernte 
Arbeit (skill) gewertet wird. 
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fs sollte dafiir gesorgt werde~ dass ein Bruchteil der Zeit, die 
jetzt von der Wissenschaft im Interesse der, Produktionssteige
rung verwandt wird, in den Dienst der Prage der Menschlicbkeit 
in der Industrie gestellt wird. Sieber wiirden die Arbeiter dann 
auch eine ganz andere Stellung zu den Fragen der Rationalisie
rung und Betriebswissenschaft einnehmen. · 
\Venn das Misstrauen beseitigt ist, wird der Arbeiter· einsehen, 
dass seine Interessen eng mit denen des Arbeitgebers verbunden 
sind, und umgekehrt. Meist wird das Tempo der Maschine be
stimmt, und dann -muss der Arbeiter sich ihr anpassen. Man muss 
die Arbeit aber dem Menschen anpassen. 
Der Redner war der Ansicht, dass die Sommerschule dh~ Orund
probleme mif richtigem Verstandnis erfasst und gut zum Ausdruck 
gebracht hatte. Nach der Ruc'kkehr zu ihrer Arbeitsstatte batten 
aile Teilnehmer eine Mission zu erfiillen. 
Der Redner ausserte den Jebhaften Wunsch, die Auffassung zu 
zerstoren, dass der Arbeiter nicht am industriellen Portschritt 
interessiert sei. Er ist im Oegenteil sehr daran interessiert. Es 
sei nur bedauerlich, dass die Ideen des menschlichen Portschrittes 
sich so Iangsam verwirklichten. Wir durfen auf eine Zusammen .... 
arbeit und die Anerkennung der Oemeinsamkeit der lnteressen, 
wenn wir auch die Dinge von verschiedenen Seiten ansehen, hoffen. 

Dann ergriff ein Arbeitgeber das Wort: 
Die Notwendigkeit der Zusammenarbeit ergibt sich fur den Arbeik 
geber vor all em a us seiner Pflicht gegeniiber den M ens c h en, 
die in seinen Betrieben arbeiten. Wie wurde es sein, wenn unsere ' 
Kinder, unsere Schwestern und Bruder in unseren Pabriken arbei
teten? Wiirden wir dann nicht sofort versuchen, die Arbeits
bedingungen so gut wie moglich zu gestalten? · Nur weil es 
zufallig die Kinder und die Bruder u nd Schwestern anderer 
Leute sind, versagen die Oefiihle plotzlich? Das ist eine falsche 
Einstellung, von der wir so schnell ats mogtich toskommen 
mussen. Der Unternehmer hat aber auch eine Pfticht gegen die 
Atlgemeinheit und die menschliche Rasse. Wir durfen mit unserem 
Volk keinen Raubbau treiben, wir mussen mit fur seine Ertiicb
tigung sorgen. 
Als weiterer Grund kommt das Interesse des Unternehmers an 
der Produktionssteigerung hinzu. Dieses Interesse darf aber nicht 
aile anderen Rucksichten verschlingen. Das Oefiihl der Selbst
achtung verlangt, dass der Arbeiter zu Rat gezogen wird, aber 
auch dem Arbeitgeber muss an der verstandnisvollen Mitarbeit 
der Arbeiterschaft gelegen sein, wovon der Betrieb im iibrigen 
nur Vorteil ziehen wird. Es bangt ausserordentlich viet davon 
ab. w i e neue Arbeitsmethoden und Rationalisierungssmass-
nahmen durchgefiihrt werden. Der Arbeiter muss erfahren, wann, 87 
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warum und wie eine neue Sacbe eingefilhrt wird. Er darf nicht 
als Nummer behandelt werden. 
Der Redner bat dann, ein paar Worte auf sein "Steckenpferd" 
sagen zu "diirfen: SchOnheit in der fabrik. In den fabriken ist 
meist alles grau in grau. Die ScbOnbeit wird vor den fabrik
toren ausgeschlossen. Der Bergsteiger vergisst fiber der schOnen 
Aussicht, d'ie sich ibm auf dem Oipfel eroffnet, mit einem Male 
aile seine Miidigkeit. Wir brauchen in der Arbeit solche Leucht
punkte. Wir brauchen schOne Raume, farben und Blumen. Das 
ist kein Luxus und keine Sentimentalitlit. Das ist einfach eine 
Notwendigkeit. Auch dies ist ein Weg, Er'miidung zu iiberwinden. 
Die heutige Arbeitsweise gewlibrt dem Arbeiter wenig innere Be
friedigung und· Moglichkeit, sein Gefiihlsleben irgendwie auszu
driicken. Es bleibt ibm hOchstens die freude an der Beherrschung 
seiner Arbeit und der Schnelligkeit die er darin erreichen kann. 
Das ist aber. eine mehr verstandesmassige Art der Befriedigung. 
Wir miissen Moglichkeiten find en, ·urn den Emotionen, die die 
Merischen bewegen, Raum zu geben. Der beste Weg ist aber 
die Pflege des SchOnbeitssinnes. Man kann dies mit einfachen 
Mitteln tun· und die Arbeitsbedingungen dadurch doch wesentlich 
verbessern. · 

:Ein Leiter fiir betriebswissenschaftliche Untersuchungen ~usserte 
sich folgendermassen: 
Das .Amt fiir Ermiidungsforschung in der Industrie (Industrial 
fatigue Research Board) versucht stets, das Vertrauen und 
und die Mitwirkung der Arbeitgeber und Arbeitnehmer fiir 
die von· den Priifungsbeamten (investigators) vorzunehmenden 
Untersuchung zu gewinnen. Zur Kontrolle solcher Untersuchung 
bezw. von Reihen solcher Untersuchungen ist ein Ausschuss ge
bildet worden; Vertreter einer oder mehrerer Arbeitgeberorgani
sationen und ArbeitnehmerQrganisationen werden jeweils urn ihre 
Mitarbeit zur Unterstiitzung der wissenschaftlichen facharbeiter 
gebeten. Wenn von Arbeitgebern oder Arbeitnehmern Bedenken 
gegen eine geplante Unersuchung geltend gemacht werden, so wird 
sie in der Regel aufgegeben, da die Zabl der dem Amt vorgelegten 
fragen die tatsachlichen Moglichkeiten der Durchfiihrung von 
Untersuchungen meist iibersteigt. Das Amt kann daher unter den 
vorgeschlagenen Untersuchungen eine Auswahl treffen. 
Erfahrungsgemass ist ohne guten Willen auf heiden Seiten wenig 
zu erreichen. Wenn im Laufe einer Untersuchung sich eine be
fragte firma nicht geneigt zeigt, ihre fabrik oder Werkstatten 
fiir die Untersuchung zu offnen, so bemiiht man sich nicht den 

· Zugang auf irgend eine Weise zu erreichen, weil es genug firmen 
gibt, die die Leiter einer solchen Untersuchung willkommen beissen. 
Ehe mit der eigentlichen Untersuchung begonnen wird, hat der 
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Untersuchungsleiter den Werkmeister und Werkmeisterinnen (bezw. 
Vorarbeitern) sowie den Vertrauensmannern der Arbeiterscbaft in 
den Raumen, in den die Beobacbtungen angestellt werden sollen, 
eingehend zu erklaren, was er zu tun beabsichtigt, und warum er 
es tun will. Auf diese Weise wird ihre Mitwirkung gewonnen 
uild latentes Misstrauen beseitigl . Untersucbungsbeamte, · Arbeit
geber und Arbeitnehmer steben auf durchaus freundschaftlicbem 
fusse. Oft schlagen die Arbeiter gegeniiber den mit der Unter
suchung betrauten Personlichkeiten einen scherzhaften Ton an, 
betrachten sie al$ harmlose Leute, die etwas niitzliches turi, oder 
doch· jedenfalls nichts gegen die Interessen der Arbeiter unter
nehmen wollen. • wahrend die Arbeitgeber die Untersucbungsbe
amten ernst zu nehmen pflegen und in der Regel gern.Verbesse-. 
rungsvorschllige aufnehmen, wenn die Ausgaben nicht zu gross 
sind. · · · 

Die nachste Rednerin behandelte das Zusammenwirken des Be
triebswohlfahrtspflegers (oder Personalbeamten), des Oewerbe
inspektors und Sozialpolitikers. Die heiden ersteren befmden sich 
in der Lage, die man etwa charakterisieren konnte: "'im- Betrieb 
arbeitend aber nicht zum Betrieb gebOrend" (in the factory yet 
not of it). Ihnen ist die Moglichkeit gegeben die Pragen von 
verschiedenen Oesichtspunkten aus objektiv beobacbten und voll
kommen unvoreingenommen beurteilen zu konnen. 
Die Rednerin betonte, dass man nicht nur die Dinge durch ein 
Mikroskop sondern auch dann und wann durch ein Teleskop be
trachten miisste. \Venn wir fiber die Verfeinerung der Arbeits
methoden im einzelnen diskutieren, sollten wir uns bewusst bleiben, 
dass sich die Industrie im fernen Osten noch in den ·grobsten 
formen vollziebt, dass wir dort noch Nachtschichten von 12 Stunden 
haben, entsetzlicb lange Arbeitsschichten fiir Frauen in der Textil
industrie und dass in den Parbereien, in denen die Seide zu unseren 
Kleidern gefarbt wird, sich kleine Kinder stundenlang fiber Kfibel 
mit kochendem Wasser beugen. · 
Das Gefiihl der Verantwortlichkeit sollte sich fiber nationale Oren
zen hinaus erstrecken, da die Arbeitsbedingungen der ganzen Welt 
Voraussetzung des Sozialen fortschrittes. sind. 

\ 
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