THE HUMAN MACHINE
AND INDUSTRIAL
EFFICIENCY



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649511303

The Human Machine and Industrial Efficiency by Frederic S. Lee

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



FREDERIC S. LEE

THE HUMAN MACHINE
AND INDUSTRIAL
EFFICIENCY

ﬁTrieste






THE HUMAN MACHINE
INDUSTRIAL EFFIOIENOY

Riid
FREDERIC S."iLEE PhD., LLD.

Dalion Professor of Physfolopy 16 EME Urnteersity; Prestdend of the
American Physiofogleal Soclety; Consuiting Physiologist to the U, 8.
Public Heallh Sereice; C‘gairmm af tha Sub-Commilles on
Fatigue in Industrial Pursuiis of ihe National Reaparch
Councll; Ezecutite Secretary of the Divisicnal
Committer on Indusirfol Fetipue under
the Adtisory Commizsion of the
Council J Nationgl Defenss

WITH ILLUSTRATIONS

NEW IMPRESSION

JLDHGMANE, GREEN AND CO.
FOURTH AVENUE & 30re STREET, NEW YORK
39 PATERNOSTER ROW, LONDON
BOMBAY, CALCUTTA, AND MADRAS
191'9‘,



public Health

56
MATT

Coprrigar, 1818
Py FREDERIC B. LEE

All Bighis Resorvad

First Bditlon, Oetobar, 1018
Reprinted, Barch, 1019



ﬁf' £ Fnne!

) - -5f

PREFACE

MosT of the substance of this little book con-
stituted the two Cutter Lectures on Preventive
Medicine and Hygiene, which were given at the
Harvard Medical School, April 25 and 26, 1918,
under the title “ Industrial Efficiency and the
War.” Many of the facts here presented relate
to war industries, but they are none the less
pertinent as illustrating the principles enunciated;
and even if interest in the facts dies out, the prin-
ciples, it is hoped, will survive and receive atten-
tion long after the war has ended. I believe
fully that any aectivity in which the human body
plays so large a part as it does in industry must be
organized on & physiological basis before the high-
est degree of efficlency can be secured. In the
field of human activity here discussed a science
of industrial physiclogy must come into being, &
science of the human machine in industry, and
this must be developed largely within industrial
establishments themselves. They constitute the
laboratories in which much of the observation and
experiment of the future must be made. If I can
help to make this thought accepted by others than
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physiologists and especially by industrial leaders,
I shall be gratified.

In preparing this summary of our present knowl-
edge I am under many obligations to my ecol-
leagues in the U. 5. Public Health Service and the
Committees on Industrial Fatigue. Their names
will be found at the beginning of the Bibliography
printed at the end of the volume. The numbers
in the text refer to the Bibliography.

Freperic 8. Lee.

Coroueia UNIvERSITY,
June 1, 1818,
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THE HUMAN MACHINE

I
INTRODUCTION

In the modern factory the science of machinery
is developed to its highest point. In the selection,
construction, and use of the machine nothing
is left to chance. Its type is selected in accord-
ance with its exact fitness for the work demanded
of it. It is constructed of appropriate materials
and is so designed as to avoid lost motion and the
waste of energy involved and to allow the highest
possible proportion of the total energy that is
transformed to perform the work required. It is
kept clean, unnecessary friction is avoided, and
every care is taken that its bearings shall not
become corroded, rusted, or worn beyond repair.
When in action it is run at a speed for which it is
planned, it is not overloaded, and not overheated ;
the conditions under which it can work with the
greatest efficiency have been carefully studied;
and every effort is made to maintain these condi-
tions and secure the largest possible output with-



