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In 1964, the Division of Occupational Health will com­
memorate its 50th year in the service of the American 
worker's health. We believe it especially fitting at this 
time to p~nt this impressive history of occupational 
medicine by Professor Jean Spencer Felton and his associ­
ates. As the next half of the century unfolds, we are 
confident that its dramatic technologic prowess will be 
paralleled by imaginative advances in the protection and 
preservation of the worker's health. 

I~ 
Chief, 

Division of Occupational Health 

MAN, MEDICINE, AND WORK 

HISTC)RIC EVE~TS 

1:'\J OCCCPATIO~AL ~fEDICINE 

Prepared at the University of California, Los Angeles 
by: 

J ean Spencer Felton, M.D. 
Professor of Occupational Health 

Julia P . Newman, Research Associat 
School of Public Health 

and 

Donald L . Read, M.S. 
Reference Librarian 
The Biomedical Library 

DEPARTMENT OF HEALTH. ED ATION. AND WELFARE 
Pub lic H ea lth :::,ervl Division of Occupational Health 

Washington, D .C. 20201 

~ 



PUBLIC HEALTH SERVICE PUBLICATION NO. 1044 

Reprinted Apri I 1964 

U.S. GOVERNMENT PRINTING OFFICE: WASHINGTON, D.C. 

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C., 20402 -



OF CONTENI'S 

PROLOGUE 1 

PREHISTORY 3 

FROM EGYPT TO ROME 6 

THE MIDDLE AGES 10 

FROM THE RENAISSANCE TO 
THE MODERN STATE 15 

TECHNOLOGY IN THE 18th AND 
19th CENTURIES 21 

THE IMPACT OF INDUSTRIALISM 30 

TOWARD THE MASS SOCIETY 42 

ACKNOWLEDGMENTS 52 

EPILOGUE 53 

l1\ 



The Gods had condemned Sisyphus to ceaselessly 
rolling a rock to the top of a mountain, whenc 
the stone would fall back of its own weight. 
They had thought with some reason that there 
is no more dreadful punishment than futile and 
hopeless labor. 

Albert Camus 



Human history is the story of man 's attempts to control his natural environment through his 
own productive labor. In th e course of a million yea rs or so, a t incalculable cost in injury, discas ..... , 
a nd death, he has moved from pebbl e tool to minia turized part, from neolithic hoe to cor­
pora te fa rm , from Aint diggings to mecha nized mines, from copper reduction to modern metal­
lurgy, from a lchemy to chemistry a nd nuclear physics. 

Out of magic, mysticism, and trial-and-error, he had evolved the scientific method. Its aim 
is prediction, which is the essence of control. 

The story of occupational medicine, then , is not a cataloguing of diseases. R ather, it is a picture 
of increasing success in achi eving the mastrry of his life situa tion which enables the worker to 
fulfill his ma teria l a nd spiritua l needs and ga in personal sa tisfaction through work, without th 
penalties of tra um a and disease. Occupational medicine is not less than this-it docs not need 
to be more. 





Properly speaking, definable occupations- and , consequently, occu­
pa tiona l diseases-rome into being only as divisions of labor and 
requi rements of skill crea te specialized crafts . A defi nabiC' occupa­
tion needs a lso to be differentiated from other areas of a man's life. 
When Austra lopithecus, a million years ago, first picked up a stone 
to use as tool or weapon and thereby control in some degree th 
natural world a round him , he began human life, as distinct from 
primate life- although he himself was still a somewhat less than 
fini shed human. But the cuts and eye injuries suffered by the early 
nint knappcr, Or the anthrlLX COntracted by the hunter skinning his 
bison, cou ld scarcely be distinguished from non-occupa tional injuries. 
All of lifC' was a struggle for subsistence and su rvi val, and life itself 
was a n occupational disease. 

The agricultural revolution of Neolithic man in the Fertile Crescent 
began a food-producing economy that enabled man to li ve in larger 
aggregates, and led directly to the urban revolution in Mesopotamia . 
Labor beca me more specialized, and it a lso became di stinct from 
other life activ ities. The history of occu pa tions had begun. 

Pottery, for example, had long been made by everyone, and its manu­
facture had released no onr from the continuous necessity of hunting 
a nd foraging. M eta llurgy, however, required ski lls which not every-

ne could master and involved tools and equipment calling for con­
centrated effort. So with the advent of copper and bronze, metal 
workers were released from primary food production and supported 
from the surplus produced by their fellows. M etallurgy, thus became 
the first specia lized craft . 

M an's first tool w:-~s probably a pointcd sti ck. His first known imple­
ments wcrc pebble tools- crude cutting tool s made by breaking or 
splitting a water-rounded pebble. These two, found in the Trans­
vaa l, South Africa, date to the beginning of the Pleistocene Age. 
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Food-ga thering was man's first and most basic activity. 

Using a sti ck, he dug up roots. L ater the stick was sharp­

ned and used as a spear . Man became a hunter. 

Ancient cities of Mesopotamia were located mainly along 
the Tigris and Euphrates rivers. The discovery and use of 
metals, the assurance of a food supply, and the abundance 
of slave labor made possible the rise of ancient cities. 
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A second interglacial handax found on the banks of th 
Thames River. A considerable advance over the pebbl 
tool, this beautiful artifact remains a testimony to the 
technical skills of prehistoric man. 

Neolithic tools. ( 1) blade core, (2) sickle blade, (3 ) 
stone chisel, (4) Aint knife from Scandanavia, (5) bont­
fork, (6 ) polished-stone axhead . 

T echniques or occupations evolved concurrently with 
man's evolution. As man created occupations. he created 
h imself. 
As metallurgy became a craft, man found himself with new 
tools. As the stone had supplanted the stick, metals sup­
planted stone. M an's body and man's tools evolved con­
currently. With tools began the first occupational 
pressures. 

When the last bronze age ended in the Near East, the first dist inctive urban and rural popu­
lations had appeared throughout the civili zed world ; mrn mined Aint and orec; 
tools and weapons. They had lea rned to glaze pottery which was now mad 
wheel, to fire glass, and to transport goods. A socia l stratifica tion now divided primary pro­
ducers from those engaged in commerce and from the ru ling groups; but the artisan 's ski ll s 
st ill won h im respect and freedom that he would not always enjoy. 
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FROM EGYPT 

TO ROME 

Throughou t the classical era and the medieva l period which followed, 

the dominant orienta tion of medicine swung from mag-ic to ration­

a lism a nd back to magic, a nd ath'a ncrs in rea l sc ience and the under­
sta nding of disease were made and lost a nd retrieved, a t least in part. 

But none of this medicine was remotely conce rned with th e hea lth 

of people who worked. 
For classica l industr)' was based on slavery, a nd wars brought a seem­

ingly inexhaustible su pply of sla\'CS. Even sma ll fa rnwrs in fifth ce n­

tury Athens owned a slave or two. The majority o f cra ftsmen 

producing pottery, a rm~. a nd othe r goods in Greek workshops a nd 

fac tories Wl'rc slaves as were the Egyptia n miners of gold in Nubia 

and sandstone in Sinai, and the Roman workers in the Almaden 
inna bar mines in Spai n. The anc ient physicians reOccted accura te! ) 

the prevailing debasement of manual labor. I n theory a nd in 

prac tice, they ignored both the c ra ftsman- laborer a nd the role of 

occupat ions in the etiology of disease. 



A wall painting prese rved by th e Egyptian sands provides a beauti­
fully documented record of a high civiliza tion in which spec ia lized 

upa tions had emerged. Occupationa l medicine did not exist. 
Occupa tions leading to di sease did . Mining, metal work, a nd agri ­
ulture all thrived in Egypt. Mining and heavy labor were dont> by 

slaves and therefore were not considered medical problems. 

There is evidence, however, tha t the effects of the a ppa lling condi­
tions of the worker's labor we re known throughout ancient times. 
This knowledge accounts, perha ps, for the contempt for craftsman­
shi p which was so great in many cities it was ill ega l for a citize n to 
ply a trade. In cultures tha t placed as high a value on physical and 
moral perfec tion as did those of the ancient world , acti viti es which 
ma imed and destroyed must have been vi ewed with fear. Unable to 

ntrol the haza rds of work , the ruling- classes of Egypt, Rome, and 
reece chose to bani sh them from civili zed soc iety. 

It proved a costly mr thod of adjustment. The cheap, efficient tools 
f the earl y iron age, the spread of literacy through the invention of 

the Phoenician a lphabet, and the diffusion of wealth made possibl e' 
by money coinage had widened the manageable boundaries of man's 
world . By increasing the production of real wealth , they had paved 
the way for the rise of classical civiliza tion. But as the number of 
slaves and free wo rkers alike g rew la rger, they sa nk deeper into 
poverty and di sease, and their nouri shing cities were overwhelmed 
fin ally by their own impoverished populations. 
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A cultivator or plow used in Egypt. In spite of its back-breaking 
inefficiency, thE' plow became a prime tool in the Nile valley. An 
ssentially agrarian society arose and became the basis for the great 

Egyptian dynasties. 



Q 
HIPPOCRATES 
The body of writing a ttributed to Hippocrates conta ins a 
few passing and sometimes disputed references to diseases 
which might have ari sen in the course of work. But h 
dealt a lmost exclusively with the health of citizens, not 

workers. 

¢ 
PLINY 
Plinius Secundus, 23- 70 A.D., known as Pliny, the Elder. 
A Roman scholar and author of Historia N aturalis, a 
classical encyclopedia of the na tu ral sciences, Pliny is 

redited with the ea rliest mention of a protective mask. 
The mask consisted of a bladder which was placed over 
the face to prevent inha la tion of dust. His mask was also 
recommended for cinnabar grinders and workers sub­
jected to lead fumes. Agricola mentions Pliny's contri­
bution to the protection of vermilion workers. 
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C airn , a second ccntur) G rrck ph ys ic ian, lived and prav 
ticrd in R omr, "h r re he enjoyed a high position as the 
best practitioner o f his day. A voluminous writer, he left 
an excell ent descripti on of th e a na tomic and pathologic 
th eory of his time. Unfortun a tely, th ere was an absolut"­
nrss and dogm a about his throrirs which held European 
medicine a t a stag na nt level until the time of V esalius, al­
most 1,400 yea rs la ter. 
Cairn's cont r ibution to occupa tiona l m edi cine consists of 
reference to various occupa ti ons. H e reputedl y visited a 
copper mine where he obse rved great dan .~e r to the miners 
from acid mists. His di scourses on public hea lth , how­
eve r, did not include th e all evi a tion of occupational 
di seases . 

Creek women preparing bread for baking. 
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Prejudice in Greece aga inst tradesmen and manual labor 
limited the prac ti ce of occupational medicine much as it 
had in ea rli er civilizations. The sta te existed for citizens, 
and so in turn did the practice of m edicine. This prej­
udice, however, did not prevent the arts fro!ll nourishing 
and artisans of great ta lent were not precluded from 
citizenry. 



THE MIDDLE AGES 
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With the decl ine of the ancient ci ty-stales, the self-sufficient baronial 
manor of the great landlord became the principal economic unit. 
Feudalism was the characteristic social order of the Middle Ages 
throughout Europe. Serfdom was its hallmark- the peasant was 
tied to the land and the artisan to the household . Each esta te main­
tained its own small-scale smithies, potteries, and brick-kilns, and 
employed weavers, carpenters, tile-workers, and other craftsmen. Al­
though an advance over the slavery of earlier times, feudalism did 
little to f urlher human control of the natural environment. 



As newly deforested areas came under cultiva tion, however, many 
peasants Red the manors to become free small farmers, with wind­
mills, wa ter mills, and improved agricultural implements to increas 
the productive yield of their acres over tha t of any period in history. 
As the Renaissance approached, the wa lled and crowded medieval 
towns- independent and au tonomous- a ttracted still more peasan ts 
and workers from the slowly depopu la ting manors. New classes of 
merchants, free artisans, and laborers developed. T he rigid ly orga­
nized guilds regu la ted nearl y every aspect of their lives, but they also 
provided assistance to ill members, afforded economic protection to 
their crafts, and ma intained the high standards of workmanship 
which resulted both in prestige and in genuine personal sa tisfaction 
to the worker. 

Medicine du ring most of the Middle Ages was principally a matter 
of copying, codifying, and commentary ra ther than of scient.ifi 
advance, and had it not been for the M oslems the whole of Greek 
classica l science might have been permanently lost. In Europe, th 
monastic "hospitals" and the monks provided the only care avai labl 
to the sick, and maintained the only libraries, unti l the founding of 
the fi rst non-church medical school a t Salerno in the 1Oth centu ry, 
and the rise of the great universities a t Bologna, Montpellicr, Padua, 
and Venice in the 12th and 13th centuries. These institutions inau­
gurated a period of renewed interest in obse rva tion and rxperimenta­
tion , but they made no contributions to the study of occupational 
diseases. Nor did anyone else throughout the Middle Ages. 

Nowhere in the literatu re a rc the people of the M iddle Ages mor 
olorf ully desc ribed thAn in the Canterbury T ales written by Chaucer 

( 1340-1400). Numerous trades and professions are identifi ed . T h 
Canterbury pi lgrims shown here include a knight, a squire, the Wife 
of Bath, a monk, a prioress, a clerk, the summoner, a pa rdoner. a 
friar, a nun. and a franklin . 
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A thimble-maker, illustrative 
of the "cottage craftsman." 
Precursors of the factory sys­
tem, an individual or a small 
group of people plied their 
trades in the home. 



Monastic hospital of the 12th century. 

M edieval manuscript books were illustrated by skilled 
illuminators . The beautiful volumes were decorated 
with " miniatures"-drawings using gold metallic paints 
a nd vermilion . The word " minimum" itself means 

vermilion." 

Although it is not documented, there is a widespread theory 
that medieval scribes possibly suffered from lead and 
mercury poisoning as a resul t of tipping their quills with 
their tongues and dippinrr them in the metallic solutions 
used. 

If medieval learning was a responsibility of the church , so 
was medicine. The development of Christian compassion 
toward the weak and suffering emerged, if slowly, and 
culminated in secular nursing and hospital institutions. 

The great hospital movement of the Middle Ages was of 
tremendous importance in furthering the medical schools 
of the late Middle Ages and the earl y R enaissance. 

12 



A woodcut of a medieval grinder. " Grinders' 
Disease" or sil icosis, an old and still present dis­
ase, was a haza rd in this occupation. 
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The Middle Ages was characteri zed by epidemic diseases 
a ttributed to va rious superna tura l inAuences, but actually 
caused by the crowded and unsanita ry living conditions and 
the total lack of public hygiene. The Black Death (bu­
bonic plague) caused the death of one-fourth of the popu­
lation of the world. It broke out in Europe in 1348 and 
continued to break out at interva ls until the 17th century. 

T he one good effect of the Black Death was to force early 
a ttempts at qua rantine. 

As feudalism began to break, more and more workers 
moved to the burgeoning medieval towns. Mining and the 
increasing abundance of materials made possible the rise 
of new skills and craftsmen. Guilds were developing and 
brought with them specialization. From protective asso­
cia tions, the trade guilds evolved into powerful governing 
bodies. 

13 



Alchemy of the M iddle Ages was still in its semi-mystical 
stage of development-not far removed from magic and 
wizardry. Alchemy was to play an important part in the 
development of medicine and chemistry, but would retain 
its tie with magic for centuries. 

In 965 silver was discovered in the Harz Mountains. Be­
tween 1100- 1300 precious metals were discovered in vari­
ous parts of Europe. Min ing emerged from the Middle 
Ages as an important industry. 

14 



FROM 
THE RENAISSANCE 
TO THE 
MODERN STATE 

The reviva l of learning which began in Italy in the 14th century 
was accelera ted by a technologic event of major impot-tance. The 
invention of printing in the western world a llowed widespread dis­
semination of the written word, and ended fo rever the monopoly of 
handwri tten libraries by the mo nks. The " holding opera tion" of the 
Middle Ages gradually came to an end and men began to observe 
the world a round them with new interest and with more realistic 
vision. The di scovery of the New World and the vast sea-going 
L'x plorations were teamed with the individua li stic, experimenta l 
spirit of Renaissance man to enlarge the vision and change the living 
and working habits of Europe as well as of the new countries. 

15 



As in a ll economic transitions, it was neither peaceful nor easy. 
From the close of the Middle Ages, the craft and trade guilds altered 
in cha racter and became increasi ngly differentiated, competitive, and 
monopolistic. The security which the journeyman had enjoyed 
under the ea rli er system was dissipated, as a new mcrcha nt and ma nll­
facturing aristocracy was created . The resulting sp irit of revolt was 
expressed among the craftsmen and laborers in the towns who began 
to form their own organizations a nd to strike and among the increas­
ingly land less peasants who were the backbone of the times. 

Nevertheless, the 16th and 17th centuries saw an increase in the scale 
of manufaetu'ring operations and a development of technique which 
presaged the coming change from handcraft shop to factory. A work 
force was created which was a t once much larger than had ever been 
required before, and more expensive to replace. The new impor­
tance of the worker was refl ected in the beginn ing a ttention wh ich 
was paid to his occupational diseases. In the 16th century, U lrich 
Ellenbog, Agricola. and Paracelsus desc ribed the diseases of miners. 

Nearly 100 years later, R amazzini undertook a survey of other occu­
pations. His appalled accounts of the working condi tions in the prin­
cipal cra fts and industries of 1700 were based on personal observation 
rather than classical theory. They were also the first designed 
" -hieAy . .. to suggest such Cautions, as may serve to prevent and 
cure the Diseases . to which Tradesmen are usually subject. " 

16 

The R enaissance burst forth in I taly where classica l lea rn­
ing had la in preserved, but dormant. The classical ideal 
spread through Europe with a new force and vitality. 

The mathematici an, the musician, the artist, and the phi­
losopher all were raised to a new status in society. Modern 
science and technology have roots in the R enaissance, but 
advanced more slowly than the arts. Science remained 
the province of the philosopher ; technology was th 
province of the craftsman. or artisan as he became in th 
R enaissance. 



GEORGIUS AGRICOLA 

Georg Bauer, more commonly known as Georgius Agricola 
( 1494-1553 ), was a German mineralogist and scholar. In 
1526, after studying medicine and the natural sciences in 
Italy, Agricola became a physician in a mining town. 
Agricola's De R e M etallica, published in 1556, is a classic 
volume in metallurgy. In twelve sections, he describes 
very facet of mining, smelting, and refining. The twelfth 

section describes the diseases and accidents prevalent 
among miners and the means of preventing them. In 1912, 
Herbert and Lou Henry Hoover translated Agricola's 

Agricola described underground mining in 
great detail. The woodcut shows mine 
shafts in operation. 

Agricola was most concem ed with ventilation in mining. 
He considered lack of fresh air one of the grealest mining 
hazards and proposed several ventilating devices. One of 
these consists of a hand bellows, the other a fan operated 
by wind. 



A remarkable device used to pump water from th 
mines-a continuous chain of buckets operated by a foot 

tread-wheel. Water in the mines was and is a health and 

safety hazard. 

A 16th-century armorer's workshop showing grinders at 

work. No attempt was made to safeguard against 
"grinders dust." 

Agricola's De Re M etallica is filled with delightful wood­
cuts, depicting quaint, dwarf-like figures. In his time, it 
was believed that demons, usually helpful and jolly, were 
found in the mines. In De Animantibus Subterraneis, 
Agricola describes these demons and speaks of prayer and 
fasting as ways of making them behave. These "demons 
of the mine" were immortalized in the story of Snow Whit 
and the Seven Dwarfs. 

With its love for beauty, the Renaissance brought a 
greater demand for and a more specialized use of metals. 
New refining methods were used. The ancient occupation 
of mining spread through Europe and, as the demand in-

reased , explorations to the New World began in a search 
for precious materials. 



PARACELSUS 

Al chem y ca me o f agT in th e person o f Aurcolus Philippu~ 

Theophrastus Bombas tus von Hohrenh eim, better known 
as Pa race lsus ( 1493 154 1 ) . Th e son of a Swiss doctor, 
Pa racclsus typifi ed th e Rena issa nce. Stee ped in Greek 
and Ara bic k a rning, he became th e most o ri gina l medica l 
thinker of his tim e, teaching and interpreting Hippocra ti c 
theory as th e Hippocra tic writers had se t it down and not 
as it was handed down by med ieva l scholars. P aracelsus 
discarded Ga leni c medi cine, publicly burning the works 

f Galen and Avicenna. H e was forced to leave Basel for 
this and oth er heretica l deeds, but went on teaching and 
practicing in other cities w here he made important con­
tributions to th e fi eld of a lchem y. Paracelsus was a ble to 
reconcile his interest in astrology and the occult with his 
advanced ideas o f experimenta tion and science. Gradu­
a ll y, and as a result of his own cx p<' rim!'nta tion , Pa racclsus 
began to substitute chemica l thera peutics for the less sci­
entific aspects of a lchem y. 

During his va ri ed and turbul ent life, Paracelsus worked 
for five years in a smelting plant. His observations on 
th e haza rds of meta llurgy and mining were published in 
V on der Bergsucht und andcren Bergkrankheiten. Pa ra-

lsus described various respira tory diseases which he re­
f erred to as " I ung sickness." H e a ttri butcd these diseases 
to th e clima te and va por of the mines, specifically th 
va por from " tartarous.' ' This substance was beli eved b} 
a lchemists to be a combina tion of mercury, sulfur, a nd 
sa lt. In spite of its ma ny erroneous ideas, th e book was a 

lass ie for 150 yea rs. Tts desc ription of mercury poison­
ing is excellent , a nd its wa rnings a bout toxic meta ls were 
to point the way throughout Europe. 
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Pa rac(' l s u ~ Smelting 

In spi te of the mastery and ne\Y uses of m aterials and the 
more specia li zed skill s of the Rena issa nce. cottage indus­
t ries cont inued to be the occupational unit. Factoric-, in 
the ind ustria l sense wrre unknown. 
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RAMAZZINI 

Bernard ino R amazzini ( 1633-1714) was born in a century 

of great men of medicine and natural science. Ga lileo, 

Newton , Boyle, Harvey, Malpighi , a nd Van Leeuwenhoek 

are but a few of the names associated with the 17th cen­

tury. What these names are to science and medicine, 

R amazzini was to occupa tional diseases. H e opened up 

an entirely new department of modern medicine- occu­

pational hea lth and hygienv. 

R amazzini 's De Nforbis Artifcum Diatriba was published 

in 1700. It represented years of practice, observation 

nd study at the Universiti es of Modena and Padua in 

l tal y. R amazzin i examined the conditions of work and 

the diseases of most of the occupations of his time. In 

add ition to describing the diseases, Ramazzini proposed 

preventive measures or "cautions." Unfortunately, th 

suggested cautions were to be ignored for several centuries. 

De M orbis, however, set a pattern for public hygienv. 

R amazzini's a ll -important qu estion was to become a part 

f the diagnostic case-history taken by ph ysicians from that 

timcon. ltwas: "Ofwhattradeareyou?" 
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ICHNOLOGY 
IN THE lATH & 19TH CENTUR. 
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The " Age of Enlightenment" was the culmination of the somewhat 
mystical fai th in pure reason which had begun to replace mysticism 
itself 200 years before. Through action based on ra tional thought, 
man would control the world aboul him, and all things would b possible unlo him. 
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America contributed the rea ping machine and the cotton gin to 
large-sca le agricu lture, and the method for precision manufacture of 
interchangeab le parts to the production of machine tools. In this 
country, lhe development of mass-production economy depended as 
well on the vast network of ra ilroads which finall y tied the continent 
tmrethcr. 

As previously with windmill and water mill , however, a new sourc 
f power was the prima ry factor in the cha nging economy. It was 

the steam eng ine which ultima tely made possible the transition from 
ottage industry to the factory system, and the beginnings of th 

modern age. Sonw of the effects of this complex socia l change on 
living conditions and occupa tions will be explored in the following 
pages. 
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DENIS DIDEROT 

" Let us a t las t give the ar tisa ns their du e. The libera l a rts have 
adequatel y sung their own pra ises; they must now usc their remaining 
voice to celebra te the mecha nica l arts. Jt is fo r the libera l a rts t 
ra ise the mechanical a rts from the contc•mpt in which prej udice ha' 
for so long held them, and it is for the pa tronage of kings to draw 
them from the poverty in which they still la ngu ish. Artisans havr 
bclicwd themse lves contempti ble because people have looked down 
on them ; let us teach them to have a better opinion of themse lves; 
tha t is the onl r war to obta in more nea rly perfec t results from them . 
We need a man to rise up in the academics and go down to the 
workshops a nd gather ma teria l a bout the a rts to be se t out in a book 
which will persuade a rtisans to read , philosophers to think on useful 
lines, and the g rea t to ma ke a t least some worthwhile usc of their 
a uthority and wea lth ." 

Diderot in ART 



In Diderot's world, writing was not only a creative occupation, but 
a means of recording business as well. Unti l the typewriter was 
invented, "writer's cramp" was a serious syndrome. Hundreds of 
articles appeared in the medical journals of the early and mid- 19th 

ntury discussing this occupational disease. 

senta ti\ 
A<; a phi losopher and essayist, Diderot attempted to appl y 
18th-century ra tionali sm to relig ious doctrine. For twenty 

ars Diderot dedica ted himse lf to th e undertaking of his 
life- the monumenta l Encydopedie. From its inception 
the work was to a ttract troubl e and critic ism from th 

rthodox institutiom of Fra nce. Fina ll y the work was 
suppressed. 

Gilding was an important industry in the 18th centu ry with the great 
demand for ornamentation. Gilders were exposed to a ll sorts of tox ic 
subs tances-acid~ , varni~hes, powdered metals, and mercury. 

and 
harmonious industry. It is this last concept that is of in ­
terest to occupational medicine. In the excell ent pla tes 
of th e Encyclo pedie, Diderot systemized and lifted th 

rtisans from th e prejud ice th ey had suffered for cen tu ries. 
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0 These grinders did not wear protective masks- nor were 
there any other protections from dust- a major cause of 
si licosis. 

The Marble Cutters of Paris. 

Extracting sulfur from pyrites- a step in the 
manufacture of sulfuric acid. Note heavy -fumes. 



D yeing- another example of exposure to toxic 
inha lants. Q 

An 18th-century mine. Compare with Agri­
ola's woodcuts of the 16th-century mines. 

M ercury, the easiest meta l to extract from ore, a lways 
figured prominently in the history of chemistry, alchemy 
and medicine. r\ (';- · ·. ~ _ _ .. ..,;..:. 

L,l . •: ......_. - s 
The vapor from mercury distillation was so 
toxic tha t workers in France were employed 
only one month a year. M ercury's poisonous 
qualities were known to the Romans, and it was 
to continue as an occupationa l hazard until well 
into this century. From R amazzini through Dr. 
Alice Hamilton, occupationa l physicians were to 
explore the problem of mercury in industry. 
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Glass blowers and the glass furn aces. The fa brication of 

g lass poses occupat iona l hazards from the intense hea t, 

dust irrita tion . meta lli c poisoning, a nd emphysema. 

ntur . . 

nsidera blc space t 

far th e plow had 
agn culturc. This 
me by the 18th 



JOHN HUXHAM 

Some notable ph ysicians of the I Bth Ct'ntury and their 
contributions to occupational medicine .. .. 

.J ohn ll uxhant ( 1692 1768 ) , a Orvonshire physician and student of Borrhaa\'e, contributed work in r\ 
the fil'lcl., of f< ' \ cr and infectious di~<·ases . J le is important to occupational medicine as the first man l/ to desu ilw "Dt·,on.,hin· rolir" in nl' Jll m bo Calico Dnmnonit'1Hi, 1739. Although he described tltl' 
''ntptottl'> accmatl'l\' nnd \\l'll . he nsrtibed the coli c incorrectly to npplc tartar. 

SIR GEORGE BAKER 

0 Sir George Baker ( 1722 1809 ) , another Ocvonshirr physician was to go beyond Huxham's work and dis­
l'O\Cr the cause of Devonshire colic. In 1767, in his Essay Concerning the Cause of Endcmial Coli 
of Dcvornhire , Baker pointed out thnt Devonshire cider contained lead while cider from other parts 
of England did not. I lc traced it to the Ocvonshire practice of lining cider presses and vats with lead 
which was the cause of the colic . Baker was responsible for the abandonment of lead in the cider indus­
try which rndrd the colic. 

& PERCIV ALL POTT 

Pcrcivall Pott ( 171 4-1788) had a long and distinguished 
career as su rgeon at St. Bartholomew's H ospital in Lon­
don . His contributions include trea tises on hernia, head 
injuries, hydrocele fractures, and his classic pamphlet on 
palsy from spinal deformity. 
Pott 's grea t contribution to occupational medicine was 
his first description of a n occupational cancer. In 1775 
he drew a ttention to soot as a cause of scrotal cancer­
chimney sweep's cancer. The Chimney-Sweepers Act 
of I 788 was a result of Pott's account of the cancer. [) 

An interesting and significant e\'ent took place in the 
Massach usetts Bay Colony in 1726. Prior to the work of 
H uxham or Baker, a n act was passed in Boston to pre\'ent 
the usc of lend in the distilling of rum a nd other liquors. 
A. J-1 . Whittaker wrote: "The many yea rs which followed 
the determination o f the cause of lead poisoning, in dis­
tilling and beverag-e preparation in this country, before 
the knowledge beca me widespread in E ngla nd, a lso sug­
gests tha t while medical knowled ge was constantly coming 
front Europe and England to the Colonies, very little 
medical knowledge was tra\'cling in the other direction ." 

- I ndustrial M edicine I 0:535. 1941 



¢ 
THOMAS CADWALADER 

Thomas Cadwalader ( 1708-1779) left a classical descrip­
tion of lead (Devonshire) colic and lead palsy, entitled 

n Essay on th e West -I ndia Dry-gripes with the M ethod 

f Preventin~ and Curing that Cntel Distemper. Benja­
min Franklin, who published the book in 1745, later re-
ferred to it in a ttributing lead poisoning to rum distilled 
through lead pipes. Cadwalader's book is believed to be 
the first medical monograph published in the United 
States. 

CHARLES THACKRAH 

harles Turner Thackrah ( 1795- 1833 ), a physician from 
Leeds, devoted his life to the stud y and preve ntion of occu­
pa tional hazards which accompanied industria lism. In 
Thackrah's time, Leeds fostered 128 different trades. 
After stud ying with Sir Astley Coopet of Guy's H ospital 
London, Tharkrah returned to Leeds. I n 1828, h 

pened the Leeds School of Anatomy, which grew into 
the Leeds University School of Medici ne. 
Thackrah 's 220-page treat ise on occupational medicin 
was the first book of its kind to be published in England . 
It attracted men interested in social reform, as well as 
medica l men. Thackrah's systematic observations on in­
dustria l disease a nd its prevention played an important 
part in stimulating factory and health legislation. T hack­
rah's influence spread through the medical and political 
spheres of V ictorian England. 

¢ 
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¢ THOMAS BEDDOES 

Thomas Red does ( I 760 1808), an Eng lish physician and 
sc ientifi c writer, is best remembered for his founding of 
the Pneuma tic Institution a t Clifton, where inhala tion 
therapy was first usl'd in the treatment of respiratory 
di~t·ascs. Reddoes and his assistant, Humphry D avy, ex­
perimented with " factitious a irs" or gases as therapy. 
Beddocs was interested in the prevl'ntion of lung diseases 
as we ll as treatment. ln his book, he discusses occupa tions 
"more lia ble to phthisis" ( tuberculosis). H e places ston 
a nd me ta l grinders in this ca tegory. 

¢ siR HUMPHRY DAVY 

Sir H umphry Davy's ( 1778- 1829) great contribution 
evolved out of his experience with gases while a t Beddoes 
Pneuma tic Institution . 
In 18 15, the Sunderland Society, which had been formed 
by the Reverend John Hodgson to prevent accidents in 
mines, asked Sir Humphry Davy to investigate the prob­
lem of mine explosions. The same year, D avy and George 
Stephenson developed the miner's safety lamp. 

Factories were a natural outgrowth of industrialism and 
grew around the industrial resources. The early 19th-cen­
tury factories here retain their pastoral surroundings. Too 
soon the industrial slums would appear. 
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... -----. 

D es pi tc the increased knowledge of occu pa tiona! d iscases 

which had been ga ined by th e beginning- of the I Ht h cen­

tury, little more had been done to sa fegua rd workers than 

during the d ays when Plin y described the ancient slave­

miners o f m ercury devising th eir own bla ddt>r-skin masks 

in a pathetic a nd fruitl ess a ttempt to avoid inhaling taxi 

dusts. 



Early in the centu ry, however, the slow, uneven process of Western 
transition from an agrarian-merca ntile economy to industria l society 
brgan in England . Tt was a timr of optimism, faith in " progress," 
increased p rosperity for some- and incredible hardship for others. 
The skilled handcra ftsman was displaced by the cheaply bought labor 

f women. Housework became an extension of the factory piece­
work sys tem wi th its pressures and absence of personal freedom, in 
contrast' to the more leisurely home craftsmanship practiced ea rlier 
by the small farmer. The growing urbanization of workers and con­
version of agriculture to cash-crop farming rendered most of the 
popula tion tota lly vu lnerable to the recurring <;ycles of inflation, 
depression, and unemployment. Along with an increase in the pro­
duction of real wealth, work presented new opportunities, new goa ls, 
and new occupational hazards. 

Side by side with the first modern trade-unions, a new kind of public 
sentiment a ppeared . It comisted of a blend of economic self-interest 
on the part of certa in industria lists, a genuine humanita rianism, and 
utopian socia lism. Aided by a courageous and vocal segment of th 
medica l profession, the result was a reform movement that lasted 
well into the 20th century. 

Ramazzini, for example, in the 18th century, had suggested pallia­
tives for the diseases he described . 

Industria lism had developed slowly- a combination of technology, 
improved sources of power and new materials, and the growth of a 
wage-earning class. The social changes wrought by industrialism 
were far less beneficial than were the technical advances. England 
was the center for the changes to be wrought by industrialism. 

During the mid-19th century, coal replaced charcoal as 
the principal fu el for blast furnaces, but the workers still 
spent the day in violent heat. The demand for coal was 
at its greatest during the final years of the century. 

31 



Murdock's gas-making plant, London, 1806. 

George Thackrah, in 19th-century England, observed the 
occupations around him with equal care and greater clini­
cal knowledge, and laid the responsibility for their toll 
firmly where he felt it rested : "Each master . . . has in 
great measure the health and happiness of his workpeople 
in his power . . . let benevolence be directed to the pre­
vention, rather than to the relief of the evils, which our 
civic state so widely and deeply produces." 

Alice Hamilton, in early 20th-century America, also ob­
served conditions at first hand and accepted social action 
as medicine's responsibility. She did not rely on the be­
nevolence of owners, but accosted startled mine owners, 
factory managers, and State officials with evidence of ill­
ness correlated with toxic exposures, and presented con­
crete proposals for their elimination. Armed with that 
implacable determination and bland, almost naive, as­
sumption of success that characterized the socially con­
scious woman of the early 1900's, she exercised tremendous 
influence. In a sense, she epitomizes all of the physicians, 
toxicologists, social workers, and teachers who helped 
pave the way in the country for what had evolved in 
England a century before: the concept of society's re­
sponsibility for the health and welfare of its citizens­
including people at work. 

Clearly, only battles, not wars, were won in the 19th and 
early 20th centuries, but the sense of community responsi­
bility which was born in that era constituted as great a 
breakthrough in man's control of his environment as did 
the technology of these decades. 



M any new industries were to emerge ... espec ia ll y iron , 
cotton, and pottery. The American cotton gin , invented 
in 1792, was to have its industrial impact in England 
where the great textile mills were to develop, demanding 
a grea ter la bor force and making use of child labor. 

The demand for both fuel and ore necessitated an even 
greater expansion of mining. Accompa nying this expan­
sion were the ever present occupational hazards and th 
xploitation of cheap labor, including women and child ren. 

A woman mine worker, 1840. Drawn by Dr. Southwood Smith . 
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Mining explosions were not uncommon. Quite naturall y, 
they attracted considerable publicity and the public sym­
pa thy. The two drawings shown here arc from the Lon­
don Illustrated N ews, the most popular periodical of its 
day. The explosion shown here took place at Tredegor, 
Monmouthshire. The accou nt pointed out the utter neg­
ligence on the part of the mine operators in not testing 
for gas on the day of the explosion . The N ews furth er 
sta ted that safety lamps had not been provided. 

34 



Industrialism enjoyed enormous patronage in 19th-century 
England. The old European fairs now became trade ex­
hibitions. Great exhibition centers were built, such as 
the Crystal Palace. These industrial displays reached 
their culmination under Queen Victoria. Later, similar 
exhibitions would be seen in the U nited States at th 
World's Fairs in St. Louis, Chicago, and San Francisco. 

A 19th-centu ry factory- Note the labyrinth of hazards ... 
belts, open lathes, hanging chains, and hanging ca bles. 
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The laying of the Atlantic telegraph cable was considered 
one of the engineering fea ts of the 19th century. The 
famous ship, Great Eastern, was used for cable laying. 
The ship itself was an industrial feat; built in 1854. she 
was the largest iron steamship of her time. 

The late 19th century was a period of unrest among labor 
in this country. Poor working conditions, the great influx 
of immigrants, and the rapid growth of trade unionism 
led to violence. Strikes were prevalent, but were quickly 
put down by police. Public opinion was divided between 
a sympathy for the worker and a fear of mob ruL 

On May 1, 1886, the famous H aymarket Riot broke out 
in Chicago. 



Sweatshops grew up in New York and other large cities. 
At first they were similar to the cottage industries of 18th­
century Europe. This was a result, in part, of the influx 
of immigrants, forced by language and economic barriers 
to form "ghettos." Work was done by famili es and groups 
of friends. 

In a short time, sweatshops moved from tenement houses 
to loft-type factories. The working conditions were ap­
palling- long hours, poor ventilation, and chi ld labor. 
The Triangle Shirtwaist Fire, a disaster in which workers 
burned because of a lack of fire escapes, brought sweat­
shop conditions to the attention of the public. 

Industry expanded enormously in the United States bo.:::­
tween the 1870's and 1918. It was the period of the robber 
barons. the railroads. and America's "manifest destiny." 

As in Europe, new sources of power were put to use. Mass 
production was on the way. 

The first automobile assembly line at Henry Ford 's Detroit 
plant. Mass production had come of age. 
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The years from 1910- 1912 were something of a Golden Age in occu­

pational medicine. Physicians were writing on occupational diseases. 

The public was becoming aware of occupational hazards, and long­

needed legisla tion was being written. 
In addition to the publication of medical monographs and articles, 

occupational medicine was becoming a part of medical education. 

These clinical pictures appeared during this period. 

Top left, a 31-year-old pa tient before working in a factory as a boxer 

of phosphorus matches . Lower left, the same patient after four years' 

work. Maxilla removed in Lakeside Hospital, Cleveland, Ohio, in 

1911. Patient cannot articulate and can eat only fluid food. 

Top center, chronic lead poisoning with double wristdrop and ex­

treme emaciation. This man was slowly recovering from an almost 

fatal illness involving the intestines, heart, and kidneys, caused by 

lead poisonjng. H e had been a house-painter for 35 years. 

Food processing was both an occupational and a public health hazard. 

Federal legislation finally brought an end to most dangerous prac­

tices. Workers in slaughter houses were subject to anthrax. Indus­

trial hygiene measures were unheard of in these plants. 

Robert Owen 



During- this period of <;ocial and economic fe-rment , various 
\'oices stirred the public conscience ... . 

Every age has its men who arc advanced far beyond their 
own time. Such a man was Robert Owen ( 1771- 1858). 
A W elsh socialist and philanthropist, he pioneered the co­
operative movement in industry. Appalled by the factory 
conditions in England, he bought the New Lanark Mills 
in Manchester in 1799. Owen stopped the employment 
of children, established sickness and old-age insurance, and 
opened educational and recreational faciliti es. Owen 
helped draft the Factory Act of 1819. 

Phillippa Flowerday, the first industrial nurse, was ap­
pointed by the Carrow Works of the J. & J. Colman 

ompany, Norwich, England, in 1878. 

Although the employment of children was the most publicized aspect 
of factory life, women, too, were exploited under the factory system. 
Nineteenth century writers were to respond to the public clamor for 
reform. Charles Dickens is the most obvious example. The reform 
writers were extremely influential. Not only were novelists such as 
Frances Trollope writing of worker exploitation, but essayists and 
clergymen also called for legislation. 
Between 1802 and 1878, a series of acts was enacted by the British 
Parliament which is referred to generally as the " factory acts." Th 
Factory Act of 1833 was the first eiTective legislative measure in the 
industrial field . That art regu lated the labor of children and young 
persons. The other truly significant act was that of J 878, which 
created a centralized system of factory inspection with a chief investi­
gator in London. 

Michael Armstrong, The Factory Boy. 



EDWIN MARKHAM 

Edwin Markham ( 1852- 1940) , poet, lecturer, and schoo l 

teachPr, wrote "The M an With a Hoc" in 1899. Th 

poem received wide recognition. The obscure California 

school teacher became the spokesman for the underdog. 

He became interested in the movement to :=~ ho li sh child 

labor and dl·votccl the rest of his life to soc ia l reform . 

Markham's book, Children in Bondage. was to cause as 

much furor as his poem. 

Other American reform writers at the turn of tlu: Ct'ntury 

were Frank Norris, Theodore Drciscr, and somewha t 

later, Upton Sinclair. All had g-r·pat impact upon public 

oprnron. 

DR. ALICE HAMILTON 

A li ce H amilton ( 1869- ). Dr. H amilton 's long and fruit ­

ful career has spanned thl' grow th of mode rn occupational 

medicine from its nebulous beginnings in thr min es and 

fac tori es of la te 19th-century Engla nd to its high position 

in contemporary preventive medicine. 
After rece iving her M.D. in 1893 from th e University of 

Michigan, she studi ed in Europe a nd in this country at 

J ohns Hopkins University. She taugh t pa thology a t th 

Woman 's M edica l School, Northweste rn University, in 

C hicago and becam e interested in J a ne Addams' Hull 

House. Upon reading Thomas Oliver's Dangerous 

T rades, she m ade h er professional choice- to app ly th 

science of pa thology to occupations. 

Dr. H ami lton's impressive achievements include her classic work 

with lead and her appointment in 19 \9 as the first woman faculty 

member at H arva rd University . II('r remarkable life is recorded in 

her autob iography, Exploring lhr Dangerous T rades. 
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Hugo Miinsterberg (1863- 1916), a European by birth, 
spent most of his academic life at Harvard University, 
where he helped develop the laboratory for experimental 
psychology. He pioneered in applied psychology and was 
one of the first to apply psychology to industry. His Psy­
chology and Industrial Efficiency was published in 1916. 

Milnsterberg's first psychological laboratory. 
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Victor Vance Anderson ( 1878- ), an American psy­
chiatrist and early contributor to the field of industrial 
psychiatry, was appointed medical director of the R. H. 
Macy Department Store in 1924. He was the first psy­
chiatrist to hold such a position in industry. 

Frank B. Gilbreth ( 1868- 1924) and Lillian M. Gilbreth 
( 1873- ) brought time study, efficiency engineering and 
management analysis to industry. After Frank Gilbreth's 
death, his widow continued his work. 
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TOWARD 

THE 

MASS SOCIETY 

New stresses have appeared in the transition from mechanized indus­

trial society to automated mass society. Increasing fragmentation of 

all work processes now is characteristic not only of the factory, but 

also of the large white collar organizations, and of the formerly 

exempt spheres of agriculture, mining, forestry and fishing. Work, 

itself, in consequence, has lost much of its meaning for the worker, 

but not solely because of his loss of identification with a completed 

product. The tool itself was originally an extension of the crafts­

man's arm. Later, the machine was simply a larger, more powerful 

extension o( his body. With the advent of automation, man is trans­

formed finally from tool-user to machine-watcher. His separation 

from the act of creation is complete, as is his sense of involvement 

in what is created. His response is often a retreat from meaningless 

work into an obsession with equally unsatisfying recreation. 



Industry's attempts to re-enlist Lhc worker's commitment to his job 
have ranged from the stop-watch school of indusLrial psychology to 
more sophisticated wage-incentive and profit-sharing plans, counsel­
ing, a nd coffee-breaks. Too often, however, these activities have 
onsistcd of efforts to oi l the organizational system much as delicate 

mach inery is oiled . They have failed to be convincing because Lhey 
have ignored the underlying problem- that personal effort is va lued 
less than "teamwork," and that the organization takes priority over 
individua l sk ills and honest human re lationships. Inevitably, the 
worker regards his efforts as trivial. 
Plant safety was not achieved by adjusting people to lead poisoning. 
Neither wi ll mental hea lth in industry be accomp lished by attempting 
to adjust workers to stresses which they clearly regard as intolerable. 
The worker will be restored to himself and to his work exactly as he 
was finally protected from toxic exposures: by determining his needs 
and adj usti ng the work environment accordingly . .. whether 
through job rotation , through including him in the making of de­
risions which affec t him, or through other means. This process itself 
is merely an extension of the historic philosophy of occupational 
med icine, " .. . the promotion of optimal health, productivity, and 
social adjustmenl." 

The great depression of the 30's was a period of stress for 
the worker, management, and the government. The roles 
of all three would never be the same. 

The American version of laissez-faire was at an end. 
Trade-unionism would become a unified force. Most im­
portant of all, the Federal Government would take an 
active role in the economic and welfare aspects of Ameri­
can life as it never had before. Urbanization increased 
during the 30's and 40's. The small farm went into de­
cline as workers turned to the cities. 

Industrial expansion frequentl y was bloody. Violenc 
represented one of the major stresses of work in this tran­
sition per.iod. 
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Occupational medicine, nurtured by advances in 
environmental health, was attaining a new stat­
ure in clinical medicine and public health. 

William C. Gorgas ( 1854-1920) was able to 
eradicate yellow fever from Cuba. In Panama, 
Gorgas not only freed the Isthmus of yellow fever, 
but also introduced sanitation measures which 
curbed many other dangerous infections. 

"Conquerors of Yellow Fever" by Dean Corn­
well. 

Mass vaccination-another achievement in en­
vironmental health. 



Note the word HEALTH instead of hospital, emergency, 
or dispensary. 

Occupational medicine is now preventive rather than 
correctional. 
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A steelworker has a mild h eart a ttack. 

l-Ie i..; t.tken to the plant ph)sician 

A thoroug h di agnosis is ma d e. 

The plant phy'lici,ut consults the famih pll\ "ician and di'l­
cusse-; the patil'nt\ lw.dth problem. 

After consulting with both physic ians, the p a tie nt returns 

to work. H e a nd his forem a n understa nd his limita tions. 

Both th e pla nt physic ia n a nd his fo rem a n w ill keep clos 

surveilla nce over his hea lth . 

• 



Occupational medicine today faces some of its greatest 
challcJig-c-; in the rapid o;prc.1d of automatiOn and its effects 
on the worker .. 

In the census of 1890, the first tabulating machine was 
used to compile data. Though regarded with awe, it did 
not eliminate the worker. Totals reached on the count­
ing and adding devices had to be read from the dials at the 
top and copied by hand. Cards had to be placed manually 
in the compartments of the sorting box on the right to 
complete the sorting operation. 

The first tabulating machine in industry was used in 1903 
in the payroll department of a plant in Connecticut. 

Today the word "automation" encompasses not only data 
processing, but also automatic handling operations, self­
correcting control devices, and automatic assembly. 
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The machine works .. . the worker watches. 

Television enables this engineer to manipulate intensely 
radioactive materials with remotely controlled mechanical 
hands. 

T wenty-five years ago, radia tion haza rds did not exist. As 
the uses of atomic energy increase, occupational mcdicin 
must keep pace with the risks involved in working with 
radioactive materials. 

To meet the needs of an increasingly complex technology 
industry is constantly developing clothing to protect work­
rs from the effects of high and low temperatures. toxic 

fumes. radiation. and supersonic shock rays. 

Wearing a hooded asbestos cape, a welder's helmet, and 
asbestos gloves, this maintenance man is cleaning a furn ace 
in a glass manufacturing plant. The equipment permits 
maintenance operations while the furnace is in use. Com­
pare this glass worker wi th those of the 17th century. 



1\fcdicine is an important partner in the effort to conquer space, 
for man must be kept alive as he cxplorcc; . . .. 

A 24-kt. gold-covered, plastic suit may be used by the 
man who fu els America's first moon rocket. The suit is 
airtight and unaffected by virtually all known chemicals. 
Air supply and radio system are built into the suit. Per­
sonnel who work with exotic and dangerous missile and 
rocket fuels are protected from fl ash temperatures up to 
3000° F. 

This capsule is the result of years of research 
directed towa rd adapting human beings to 
a completely different environment, by 
modifying that environment. 
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Along with the myth of Sisyphus, there is another tale­
that of the sorcerer's apprentice: what he called forth 
he could not stop. The source of his disaster, of course, 
lay neither in the "automatic" broom nor in the ever­
filled pail. Rather, it lay in the original expectation of 
both the apprentice and his master that these impersonal 
instruments could accomplish what was possible only to 
human beings: the control of environment, the creation 
of optimum conditions for work and the realization of 
satisfaction from work. 
The pursuit of these aims remains within human province 
and constitutes the secret of humanness itself. Occupa­
tional medicine, through an acceptance of shared effort 
with many other groups, and a reaffirmation of its responsi­
bilities to human workers, has an essential role to fill in 
the eventual achievement of all three. 

EPILOGUE 



\ 
Do not fon:et that Wl' havt· but l.uc-ly t·mt·rgt·d from a moras• of 

ancient 1gnorann· and age·-long ~trugg)(, for txistcncr. Mo~t 

uf what we know we' have' disrovt·n·d during thl" );ut twt·lv<" 

gt•nrrations . . • It is not only what to avoid that gn·at rnt·n 

haw •hown u5 . Tht·y have· •hown us also that it is within 

hum~1n powt·r to rn:atc• a world of •hining lwauty a nd Jran­

srt•ntlt·nt glory •. a rhann: to e·mnge from unril'nt folly into 

a world uf li<:ht 01nd ImP .Jutllo\<'line·ss. 
Bl"rtrand Russrll 
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