ALLEN G. DEBUS (")
History of Chemistry: Key to Modern Science (1

T we were Hiving 16, Jite snrauky — sef: the fourth or the Bfth: censuries. afier
Chiriss — rather than oday ... nd i we had an inerest i the intellectal progress
of mankind ... we might well have writien a different hiswory of antiguity than we.
o oday. Such an historian i be lived in Europe would mass likely have been o
Christian red the revelation of God's truth and e salvarkon of man's
soul the chicf end of our underanding and of our endeavor here on carth. His
finished history would emphasise the development of Christianity and the theole
gical debatcn that were sa smuch & part of his world, As we know, such hisorics
o cxist from that period and from the medicval period. I such workes the uccom
plishments of the Hellenistic marbemaricians and astronomers. and the medical work.
of the contemporary physicians play litke or ne parc. The pont s that historisns
mormally look at the world sbout them and search pust records t establish thase
“aeps thar have lod to the proset, And what i considered insportans in ome age
iy be considerad relusively umimportant in another. We may then be presmed
with radically different interpretations of the same period

This problem of. hisworical inerpretation has 4 real parallel i the devdlopment
of the history of science in this century.’ The philosophes of the cighteenth-century
Enlightenment saw # resl difference bevween traditionsl historics and the scienees.
Hhe formee dealy with politics and s, the abscumantism af religion and the sec
doial storics that were connected with the kings, queens and courtiers of an carlier
age. Lintle of this contributcd to var knowledge of the human spiris. But the histary
‘of the selences was something quite diffesent since here we could chi the progres
of the humsn mind end our cver expanding knowledge of the world abour a
Nowhere was this mose cvident than in the trinmph of Newtonian physies which
had ahandoned the mysticism and magic of an earlicr era, So impressive had been
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e success of the new mechanical philosophy by the closing decadles of the seven
wcenth ccntury that wuthors were aleedy weiing works on the debate berween the
ancients anl the moderss. The meaning seemed to be quite clear: the ancients were
ihe Arsioiclians, the Galenists and their medieval commentsmoss; the moderns were
those figres af their century und the preceding one — figures such ss Copermicus,

Ki Gialileo and Newton — whose work had led 1o a “new philosophy™
wechanical phikosophy, one that had replaced an cdcationsl ssaem founded
on ancicar learning. This intcspretation was almost wniversally ascepied thiny years
agr and it is 30ll 10 be found in many current histories of science.

Bar i we as historians of science wiite our histories 10 extablish the various
steps leading from Copernicus 10 Newton and then go on 1o isterpret. post-Newto-
pian science 55 posiiss we are wring only oo kind of hisory, a hisory eeped
by the Britih historian, Hetbert Bunerficld. o history, Busserfields goul in
his 1931 evsay on *The Whig Interpretation o Histary” had nething to do with the
history of science. Rather, he was distressed by English historians. who interpreted
the Englith Civil War of the mid-seventeenth century solely from the liberal or
“Whiggish™ paine of view: The historian, Butterfield argued. should not take sides .,

His role is to describe; he stands impartial between Chaistian and
Mobummcdan; be s incresed fn o th "
He is back in his proper place when
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the btorical coneat entagles evethng up s He @ bk i s proper
thing is ¢ harmaful aceor

erscions tht e prodoced T history can 80
,,;,., i emplications that undermine our
certaintes, and 10 e B bl i R e
and cireumsta
To this point [ have said nothing sbour the history of chemistry. Although the
writing of the history of chemistry has bad a Jong. hisiory of ts own,’ those fote-
rested.in the origins of medern science seldom meotion it as-a majos factor amang.
sixteenth and seventeenth century developments. And this may be admissable if we
are ateresied oaly in the establishinen of Copernican asronomy and Newtonian
physics. However, i we are to follow Hesbert Butterficld in history oe Walter Pagel
speke more directly 10 hixorians of science and medicine’ we must 11y 10
secreate the world of our authors ratber than hunting only for the stepping stones
leading to Newton, Darwin, Einstein of any other great figure in the sciences. If
we do this we find immediately that sivtcenth und seventoenth centary science and
medicine presents us with o fat richer texture than a simple ladder of success
leading 10 classical. mechanics
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1f e e 10 the carly decades of the seventeenth cennury we find that Rgures
closely usociated with the development of a new scence such a5 Marin Merseons,
Prerre Gassendi — even Johannes Kepler — were concemed sboun the claims of
chemical philosophets. who sought to replace the nanmal philosaphy and medicine
of the. ancients with their own vision of a chemically operating noture. We know of
the Hermeric interests of Giordana Bruno and Tommaso Campancila while William
Gilberts cary imeress were centered on chemisery no les:than on sm or
medbcine. As for Tycho rahe, hisorians of astronomy: have had Itk intecest in his
beliel i the importance of a terresrial astronomy linking the heavers: and: eurth

ot why should thesc figurcs and others have had such an imerest in chemi
st Au first this might seem unlikely I we look at the lare fifteenth contury we
find that the scientific and medical bumanits sough . replace the fexts in we
with newly discovered and newly wanslsied works of Prokemy n sstronomy and
Galen in medicme. The firdt phase of 8 new science was to discard the incomplere
1exts and. barbatous amlations of the medieval penod. Phyvcians i pticular
welcomed these new tests and praised Galen. e the “Prince of Physicians”. As #
s, this e Gl long it Avistoclian phiosogy dominsted the univer
aities and facultics of westemn i

Two udditionsl factors were 10 lffrﬂ the development of the sciences in the
sisseerih cenrury. The reciscovery of the Corit Hermeticum scemerl o make. sval-
Jable the gentine works of the ancient sage, Hermes Trismegitus. These texts
weemed 10 demand a close connecon of religion and & ayystical interpretion of
naare. And with them were associated  body of achemical texts and. works on
satural mgsc. No ks imponant wes the Protestant Reformatian, which called into
question pot only tracitional Reman Catholicism, but aleo the university curriculs
of European unrversiies which was allicd 1o it

1t was this wodkd of shifiing and uncertain values that Paracelsus lved in.
Born in 1491 in the Swiss town of Einsiedeln, he leamed something of alchem d
medicine from his fother ... perhaps something of the occult sciences from the
Abbots Johanmes. Trithemius of Spoheim .. and surdly something of the metallur-
pical practices of the period from the Fugser mining wwns i which bis father
practiced* Nor was he ignorant of the higher chucation of lis day since be repu-
tedly visited many universiies during his wavderisbren, There is peither need nor
e 1o disciss his lifc hete ., sffice 1o say that it was an userled oae. He
e frequently before his desth at Salsburg at the early age of 48 in 1541
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Here we sre more concemed with the impaet Paracebus made on medicine
0d the sciences. But whar didl he believe?” I is diffcult to summarize o complex
system [ 4 few maies, but i clear that Paracclsus rejecued traditional lesring.
“True lesrnirlg. be thought, was based upon e religion and mun might understind
bis Creator ot only. throngh Holy Scriptare. but through the ook of Creseed
Noture. In short, he insisted thas we should o out apd obscive fatite raher than
reud the texts of long dead Greek autbors who had been hesthens, Becaus of the
Interconnection of nature. and spernatre, Paracelsus placed gress sircs on the
macrocosm microcosrm analogy. Whatever was in the great word would o be
tound in mas. It peed hardly be added that medicin wes 2 sbjeer closely idemi.
fied with more gencral studies of nture.

“This nes phikosophy of nanure was 1o be founded cn chemstr, The Creation
itssll was pictured as o chemical scpararion which e dirccly to the determination
of the elements. In addition 10 his ute of the traditional carth, watcr, sir snd fire,
Paracelsus mtroduced the ria prima, sab, sulphur and mercury which became the
favored system for most of his followers. They pictured the carth a5  great dist
lution Hask with on internal fire which sccounted for vokcanoes and mountaln
stoeans. A lfe spirit was. roqoieed not only for mun and animale, but for incganic
processes e well i this icalistc system

Sull, i ws medicine that was of most interest w late sixteenth-centucy
cheanist. The Parseclsiams rejected the bumeoral theory of the Galenists. Rather chan.
seck wn explanstion of discise in terms of & humorsl mbalance, these chersists
sought the origin of discase in extemal factors that emtered the body through food
o respiration and becanie localized. in bady organs. The vasious argans had within
them cemain forces. o arches, which acted ke alchemists by separating. pure
essences from waste. These essences were distributed where needed and the waste
iminated through the pores, the digesive tmact, and the lungs, IE the archens of
amy angan did 1ot Function properly, the waste myighe not be complerely eliminated,
and disease or even douth could ronlt.

Socds of disease that did become Jodged in the body grew: in a fadbive sinilus
10 the growh of metals in the carch; that is, in the ecarth metalline sesds were
thought 10 grow into @ metal of metalic ore when introduced into a proper canhly
matrls whereas-in_the human body. a disese seed would grow f lodged i an
sppropriite organ. 1t followed aliwost 288 corollary thar chemicallyprepared med:.
cnes should be added 1o the traditional, herbal based,  Galenicals. New and
Mronges preparations — often prepared from metals — were prescribed by these
<hemical physiciams who saw  need for more potent remedies 1o combat the new
and violent diseases of sixtoenth ccnuiry Euioy

Glesic. medical cure was dominated by the il that contraries. curer A
discase characterized a5 bot und of a yiven degre must be curcd by an opposed
medicine, one that was cold und of the sume degrocs in this fashion humoral
bulance might be achicved Paracelsiams wrmed 1o folk tradition snd insisied on

g, the teture on i bl in sbseal, Here | e 1y, commests primurily o
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e b, simiude, stving that # poisenous discae had 1o be cured by a ke
poisoa. Ter this resson we find that racelsns: had o grear interest in dnigs
Besagounded from mescuty, srvenic, antimosy, aod & host of otfer sacials and mine.
. These, substances were frequently used 2 purges, 10, the. angsr and despair of
the Galenusts.

Here mgain was 2 direct challenge 1o the medical establishment, Gulenists
churged their sidversaries with the indicriminate. proscripon of poisons. Not s,
countered the chemical physicians; not only did they remove the peisous quali
ties of metals by chemical preparation, they also gave careful attention to proper
dossge with their. stronger substances. But they could not deny that they used
reagens that were originally poisor

Copsider the sifustion in the mid-sieenth century. Phusicians who were
embers o the Europesn medical facltic fell tha ey bud femy. rosablished
the suthority of Galen and ather ancient medical authors with new translations as
ell s newly discovered teste. Bus now there had appeared & new group of
medical pracaisioncrs who would do sway with all this and base mediciae o cheri-
siry: o lowly art at best. Mor were the nanural philosaphers in sny ks jeopardy
sincs the Putacelsian chemical philosaphers raved agsinst Aristotle and sought 1
undersanding of the world founded on the macrocosm and the microcosm, o
sympathy and ansipathy and on natural wagic. This woeld svstem with ity myriad
analogics whiclh were 10 be discovered through chemical laborarory analyses was
anathema to them,

I shoss, the work of Paracelsus and bis disciples was in the siwsenth century
@ frontal artack on both the natural philosophy and the medicine of the educaional
estblishment. These Chemical Philosophers. demanded - educational reform 10

te their views in the universiies of Earope The Galenists and the
Aristotelians were further placed on the defensive by the msisience of the chemises
that the ancient surhoritics had been heathens while they, in umm, were secking &
wmion of Chrstianity with the stody of both man snd pature. We pow know the
importance of the work of Copemicus and its implcations, but to a scholar lving
in 1600 the Chemical Philosophy may well have posed a greater thecat to tradition.
And if this is wue | think there is linde doubt that we must recomstruct the
chemical system of that period und follow the chemical debates o undersind the
anigins of madern science. The study of the esmablishment of a heliocenteic cvsmos
aone i amply insufficient.

Here we cannot discuss the Pasacelsian debates in detall for lack of time.’ The
views of Parscelsus were not well known duting his lfetime due probably to the
fact that he hact published so fithe while he was alive. 1t was ot unsil the 1360
that his disciples. began 1o publish these works — first individually, then in
collected wolumnes, and finally in the ten volumc Opens of Huser (1589-1391) which
By served us the, beck: for all mibsequent edidons down 1o oue, own centur: A1
carly Thomas Erantus (1524-1583) published 2 detailed crisique of the
Paracelsian pesition in which he attacked the chemical cxplination of the Creation,

* s, Chemioad PilGosaply. 1, pp. 137304




— 12—

the three Pamacelsan principles, the use of chemically prepazed medicines, and
Parucelsion seliance on the macrocosm-microcosm analogy. Rather, he praised e
Adistoselian elements and the Galenic humoral explanation of disease. A learned
professor of both medicine and theology, Erustus tsught at both Heidelberg and
Basel. He clearly upheld the primacy of Galen in medicine snd Arisotle in natural
philosophs: As for chemistry, be considered it at best a subject useful for the prep.
ration of a very limited mumber of medicines

Ta-France the debate was at First a. practical one centereid on the introdtion
of chemically prepared medicines* A work praising the value of antimony a3
purge in 1564 led 10 a swift reaction by the Pasisian Medical Faculty whone
membrs proscribed the inrermal usc of this mincral in 1566, From there the debute
spread w the wse of all chemvicals in medicine and it taok a century before anti-
many and its compounds were accepted by the Parisian physicians.

The reaction 1o the use of antimony and the work of Erastos indicate that
from the start there were two levels 10 this debate: the first relating 10 the compe-
ting phikoophics and the medical sstems of the ancient authorities and the
chemists, the second relating to the marens modica. These who sought compromise
wuch s Guinter von Andernach held 1o Galenic physiology, bur praised the new
chemical medicines 1157119 These sirands of condlier continucd w dominate scien
tific and medical debates for the next century, In France the defcnse of chemical
medicine by the roval phydician, Joseph Duchesne (160" ked 10 an acrid pamphler
war berween the chemisis and the conservutrve members of the Medical Faculry,
One immediate: casualty was Theodore Targuet de Mayeme who had defended
Duchesne and for this sin was ostracized by the members of the Faculty. This led
to Mayernes departure for London where he beeame the First Physician 1o the
King; and led the drive for the inchasion of chemicals in the first mationl. pharma-
copocia, the Pharmscopocis Loniinensis of 16187 In the course of the following
decades the new chemicals — particularly the merallic and mineral compounds —
became increasingly popular, The first appoiniment af a chemical physician 10 4
professorial chait in a Europesn university was Johanes Hartmann at Masborg in
1609, bat by the end of the century there were chairs in chemistr in the medical
faculties of most Evropean universities

* Tl pp. 143.62 The debne i dicunod in condersbly more detal in ALy G. Do,
The Fronch Parschiam: The Chemioal Chalicuge o Medval sed Sciounfic Trsdiow i Early
fderm France (Carsardge: Cambeidge Uriverdiny Press, 1911
14 . Guweritxius (Guister] vost ANDOmACH, D eedins eeters ot wos e igrinsenda. i
Jtands mmmese v 2 ol Bosd, ieicpmms, 19711
' Joem Ducimsee [Quercetusisl, Lave de prixomm phrliopborr brrac sendicimes miferi
provpastis mok, sigue i cunenai mork, pracuants . {1605; | have vsed the 1613 ediion
Lespaig by Thom. Schiscr and Barthel Voight!.
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Duscs. «Chenmay and the Univeraties of e Sevesteenth Ceneurys, Acsdemuor Anslects: Kissse
e Wercarhagpes, 4b {198, 13,55
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The seventcenths century accepance of an essentlally phormaceutical chemistry

was wot the otiginal goal of those Paracebians wha had sought to overtum the towl
of the ancients. During the course of the scvemwenth century the

chemical phiysiology of the fatrochemises was 1 become u major medical sect, but
the theniical phikosopby was never 10 becoine the dorsinant school of natarl philo-
oph. If we are to go heyond pharmacevtical and medical questions we must seck
# different Jocus of debaic and here we may tm w the work of Robert Fludd
{1574-1637). Although he wis a respected court physician and # member of the
Royal College of Physicians, Flidd had bitle inieress in practical pharmacy. His
concem was with the esablishment of # new philosophy based on a proper — and
o him 4 thorvuighly Christian and chemical — interpretation of the macrocosm

microcosm,

Fludd had been convinced of the muth of the mystical Hermetic world view
ax'a srudent ut Oxford in the 13903 and. he hud decided then to prepare 3 momt
mental work en the geeat and the small workls. However, linle come of these plans
for well over twenty years and he first published a short “apology” for the Rosi
erucians in 1616. The fint volume of his work on the macrocosm appeared the

year. Here be described the Creation as o chemical separation and he
deseribed the harmonic arrangement of the beavens. This was @ subject of great
iteres 1o Johannes Kepler who was then completing his Harwmnicer mumdi, Kepler
ipainad 10 write n short appendix s ‘s reply 00, Fludd-and here as in later works
he made the point that Fludd and other Hermeticists forced their data 1o fir
preconceived views on cosmological hammonies. He, on the other hand, revised his
thearics: to comespand w his data, This for Kepler was the trve difference berween
& scientier and an alchemist/hermeticist. Keplers reply surely did not convinee
Fludd, and a series of statements and anewers were published over the next five
years uail krplﬂ finally ceased replying 1o his. shicrsary. Kepler. surcly was. ot a
toral *modemn study of his views oa heavenly harmonies will ascertain.
However, the kzpln Fludd exchange is of considerable interest since it deals with
thie proper ole of mathesnstics in the interprersi

No less intercnting is the between
susely-stoad in the vanguard of those of the carly seventeenth century whe soisght
& seplacement for the Aristwtelian-Galenic world view. In conteast with orhers, his
anwwver was 2 mysticab-alchermical comnology based an a wix of the Corps Herme.
i, alchemy, and cxperimental cvidence, and this was upderstandably onathema
w0 Mersenne and his friends. Fludd belicved that the world had boen formed by »
divine alchemical separation and that chemisry is the true key 10 both Nare and
sapernaire. For Mersenne this was cleatly heretical and in bis L verte des scsence

= O the o s hocads there s develpesd an exrensive lieranne e Fludd. | have
sinmniced i 10 the oud19T08 iy Chemstat laopby. 1, g 20393 and in o o
tion 1o my edition of Robert Fladde Philmopinial Key (New York: Sciemce Publicauens.
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1162517 be dismissed the browd cliims of the chemists and argsed that mathema- ’
tiea is the ke 1o a new seience. Mersenne fcle that chemists should coofine them-

selves. 10 making mesicines ruher than dabbling in beretical intespretations of .
Gemerts,

I 1628 Mersenne sent # set of Fladds publicarions 10 bis friend, Piesre
Guassendi, with the cequest tha e prepare an answer 10, them. Along with these
works he enclosed o copy of Willam Harvey's recently published De motu cardis
(1628) describing the circulation of :I:: hlml" To Memsene Harvey’s work
seflecusd Fladds views on the macro mi circulation of the spici of bife.
Grovm il oo 4, e demled seply o i the couesc o which

| he rejected both the views of Fisdd and Harvey on the cardiovascular system.
TFludd then replied to Gasends noting that Harvey was correct. The Galenic system
thar Gassendi supported required pores in the mtusventricular seprum of the hearr.
Fludd srgued. that these dicl not exist and he kncw his for a fact since he had
withessed Harvey's antempr 1o find them on tumerous occasions in his dissections.
It was thus on observational evidence that Fludd supported Harvey in his own
exchange. with Gassendi

There are those who would dismiss Fludd a5 nor being in the mainsream of
science. But in theie rejection of Fludds call for & new mystical chemical philo-
sophy, Kepler, Mersense and Gassendi had discussed subjects central 10 the exta-
blishment of & new science: the rolc of mathematics in the inserpretation of data,
the relative meries of mathemaiics versus chermisiry s 3 key 0  bew scicnce, and
the place of observationsl aned experimental cvidence a» opposed 1o tradition. |
belicve that debates such a5 these are cssential for our understanding of the
comples nasuie of early sevenmcenth-causy. science.

16 it has been custeamary for historians of seience to concentrate on the steps
leading to the establishment of the Copernican system in the seventeenth century,
it has abso been customary o discuss the sewch for a new sciific medbodoloy.
Tere the main figurcs have abvuys been Francis Bacon and René Descarres. But.if
their woek i integral 1o the rise of o *new philesophy”, we may abo tam 1o the
largely veglected chemical tracktion and the work of Jesn Baptiste van Helmont
1158016441, Publishey posthumously in 1648, the collected works of van Helmont
secmed 0 many of his comemporarics 10 offer an updated chemical philosaphy
Ly devoid ofthe il et of i Pancelio. He openly anacked

pecific views of Parscelius, amang them the ¢ of a microcosm containing
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similasities’ between man and nature as o whole to make such comparisons valid,

Like the carlicr Paracelsiams, van Helmont was pursicularly interested i medicine

o i chemistry was the true basis for the study of both nature and man
He wrote

1 praise my beuntiful God, wha hath called me lr\w the Art of the r.e

it of the dregs ol ter l;«nmnm For truly, Chymistry, hath fts

:,“m"""d vhich ar b lwb e, and o
e and it o to i b s of ma
and csch 4 mn{:fpmmhmu out in nature. other Sciences being

pux oged
Vi Helmoat was convinced that fresh elbuervations and laborsiory expericnce
were necessary in the training of studens. Only i this way would it be possibe 1o
Sdestroy the whole natucal Phylosophy of the Anienis, and 1w make new the
Docrrines of the Schooles of Narural Phy To this end van Hebmont
ouklined o seven year program of education in which stadents would lesen first @
roup. of fundanental sublects, and. only then be instinted into the wonders. of
chemistry. Such a smudent, returning from ich a school, would be a marvel since
T noald be. w0 much .hm: “the Phylosophers of the Universitics and the vain
‘reaseming of the Schooles™
It would be incorrect 1o think that van Helmont belicved thar Scriprural
vidence played 50 part in establiching scieniific truth, Toddeed, he relicd on the firye
shapter of Gereny for his rejection of the four Aritotclian elements. However. he,
00 Jess than hes consemparary, Galileo, rejected theology and theological training as
appropriate for the sciences. In i debate with the Jewst, Robert, regarding the
weapon salve cure fn 1621, van Helmont wrotc that
Natire . called not Divines for 10 be her i b desired

Physinns ouly e ber Sons, and ineod, buch ool wacied by
the An of the Fire, doc cxamine the Propertics of l)lll‘w (.ﬂnmlr
o wha ar the only Gl Imnpmtrs o Nasure, the ame helps
drww forth, the Propesties of things from Darkness o Light '

i o lss. imevesting o note that ke Galden, van Helmant was tried snd
jaikd by the Inguisition for his views.

Van Helenoni. called his program a “nova Philosophia® and for many midcea

Ty refocmess this version of the Chemical Philosophy was the true *new. philo-
qﬂw Waltcr Charletan (1620-17011 wrote three wotks in 1650 alone praising the
work af the Belgion chemist-physician, And much of Robers Boyles (1627.16911
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carly work reflects that of van Helmont. “1 mus here confess 1o you once for al,
it 1 B oot sen case o dicgand many things e delivers 15 s of
faca, prowided ther be rihtly undermiood . In The Seeprical Chymis, it publ
shed in 1681 although written in nhsmgwd fomy nearly 1 decade carlier, Bovle
demolished the Aristotelion elements and criticised the Paracdsian fris prima on the
basia of smalvtical evidence he lifted directly from the Helwontisn opers. And
spain, using the work of van Helmor, he curefully comsidered the <vidence that
water might be the hasic dement from which all marerial things are made. The
aesice of #an Helmon on Boyle; Charleton 'anud mhany thers n the thisd iatier
of the. sevenocinh ceritury o, &0 & sontiiog klluence snd brosd sppesl of
Parncelsian thought during the mast crucial period of the Scientific Revolution. We
now that even Taaae Newton read van Helmont with care und ook notes on
Helmon's conceps of sn inberent ‘motive. power of living things for which he
enined the word Bl In his discwnion vin Helmont considered, and then refected,
the possibility that there might be an ‘cqual and opposed resction 10 any given
action, For van ¢ this was w Galenic position, but i was 10 become
Newton's Third Law of Motion *

Nor did van Helmant's educational reform plans go unnoticed. A number of
mid-centiry chemists tumed to the Chernical Philosaphy as o basis for & pew
educational system bascd on 2 proper understanding of the Book of Divine Reve
lation. Hely Scripture, and the Book of Namre In 1654 John Wibster suid that
such 3 piogriin was foded so that fture ministers would po be led wtray by the
heathenish writings of the Greek philosophers” He thought that Robert Fludd
.mg.. be followed for a Christisn and an experimental approach 1o namte, but he

crally plagiarized van Helmont’s praise of chemisiry as n mean of reaching God's
wruth in bis Crestion. Webster’s cull for cutticular reform at Onford and Cambridge
Universitics was rejected by the Oxford dons, John Witkine and Seth Ward. who
like Mersenne nearly dhisty years eatier, sought a more mathematically based invc-
stigation of nature. Indeed, Wilkins und Ward argued that the tradimional curri-
cubum was far more valid than thar of the Chennical Philosophers proposed by John
Webstcr, And when Thomas Hall, a dichard Aristotelian, revicwed the debate, he
felr that the position taken by Wilkins and Ward was far move acceptable than thar
af Webster. In this case we can nat speak simply of » debate between ancients and
moderns, but rather of a chemical philosopher whose views were opposed 1o these
of both mechanists and Asistotelians.
of van Helmont had given 4 new lesse of life 1o the Chemical
Philoscphy, Dut by-the 1690 this debame awss picrured n terms of mcients v
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- modems a5 many wexs would present the debate today. But what had happened 10
e Chemical Phillosophy? In some cases we can withess a real conversion of scien
s, Berween 1650 and 1634 Walter Charlevon changed from being o miitunt
- Helmoatian to being u disciple of Copericus, Gilbert, Mersenne and Descartes®
i, baving read Gassendi, he sought 1o cxplin natural phenomens i terms of
atons. Bobere Boyle also becamne converied 1o this conpuscular philosophy during
the 1650 and his luter work is characterized less by an adherence to an carlice
‘madically oricated chemisiry than it is by an cifort 1o explain natural phenomena

 téaus of the size, shape and motion of particles” His more youthful Helmaa-

“tam phasc is frequenily neglected in favor of his laver interest in the mechanical
philosophy, And ooly in recent years have Nenton's extensive chemical and siche
mical texts boen cxamined both in the light of conseniporary chemical intcrests and
‘i their relation 1o his work on the physics of motion and the acther, K. 5. West
fall s moeed Newran’s union of the Hemmeric and the mechanical traditions and

J- Diobbs is making a thorough investigation of his alchemical mamucripts But
thesc connections with an earier mysical chemistry were lasgely forgotten o
gnored by the philosophes of the clghtcenth century:

It has been cussomary w0 picture the late: seventeenth cennury mriamph of &
il ron vitalicic, science 10 the fact that it was a bester science thin the
Arisoeclian scicnce it seplacedd. 1t s s if there were 3 Gresham's Law of scince
in sehich 2 berter science displaces a leser science. More recendy — with 2 swing
of the intellectual pevdulum — it has been sugpested that the iminsic value of the
oew muthematical physics had lile 1o do with the wosptance of the work. of
The extreme cxample is that of Margaree Jacob who bas. written that
*Historians of science hive ofien presumed that the new mechanical philosophy
sriumphed in England simply hecause & offcred the uos plassible explanation of
e Jcob hens, disgess since she s the eumph of Nestoniasn o
in

i s to e el Jevdes of e Anglian Chch s mdepin
ning for thelr vision of what they bked 10 call the “wodld poitick The
andered, provideonilly wuided, mathematically regulated wniverse of Newson
eve [them) s model for a suble and prosperons. poliy, ruled by the &If.
intcrest of men
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Surely the new scieatific scabermies in London (1662) and Paris (1663) contri
buted o img. sceeptance of  math y/mechanically interpretest
world. Those chosen as members of these new socicties formed  new. scienti
establishment. [t wis to be expoceed that they would refect Aristotelians for
‘membership, bt Paracelsians fared liule bewer. In the accounts of the carlest
‘meerings leading 1o the Royal Society of London we are told that theic discussions
avoided all reference 1o religion and politice But in England the chemists were
penerally committed to Puritanical ot even non.conformist seligions vicws — views
that were favored by the factions opposed to the King sud the royalist party. In
France, a Roman Catholic country, the Paracelsians and the Helmontims also were
for the most pant Protestnts. When Louis XIV revoked the Edict of Nantes in
1685, many were focced o abjure their religious belicfs or flee the country.

There. may seem 10 be linle here than conflicss with familinr interprecations.
For senic the eal fssue i the debate berween the Aristotelians and the Mechunists
while for others the muin hrcad of the development i 1 be found in the growth
of rationality with & corresponding decline of a religions-mystical world view. But
whether we concentrate o the decline of the wncient. authariics o1 the sorcalled
rrational though of the mystics, the result reriains 4 growth of & rasiogal-mecha.
st woild view, However, the story is surely more complex than this. The Chemical
Philosophy that we have sketched here presents us with a spectrum ranging from
 total macrocesmic microcosmic universe 1o e practice of pharmacy.

We have alrcady spoken of the gencral aceeptance of chemically p.q-mi
remesbies i the course of the seventeenth cenary with the concurrent estab
o oaby bty 1t el Pl of et By wece scbod =
the end of that centuy. At the same time the inflaence. of van Helmont had e w0
o ncw mencst in & ehemical understanding of bodily processes. This new ch
physiology or iatrochemistry srongly influcnced many physicians in the lave seven.
toenthy and carly eightcenths centurics. Franciscus de la Bos Sylivs und Thonss
Willis became the leaders of this sect and their collected works continued 10 be
published well into the new contun® while the reviews in perindicals such a5 the
Jowrnal des Sqavers attess w. the wlten sharp medical debates between this’ new
brand of chemical physicians and those who sought 1o cstablish 4 mechanisic medi
cine. universitics of Europe then, chemistry remained primarily a medical

h the development of chemistry as an indspandent siblect may sho be
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traced 1o Pasacelsian oot The phlogiston theory. of Georg Ermst Stahl has been
normally linked with the work of Johann Joachim Becher and his inflammable carth
or éeve pimguis. And although boch Becher and Stahl were medical doctors. they
both discussed chemisiry primarily in terms of morganic processes. As a resull, the
phlogision chemistry of the mid-cighteenth century was in many ways differcat from
the pharmaceutical and physiolagical processes. taught in the medical sehools ' A
new school of viraisic nmlamn. t Mostpellics rejested chemical explanations of

logical p Christoph Meinel has recently shown, these wis &
sradhiah dechine of meccal daemmn in mid-century with the ascendancy of mecha
mistic medicine.* At u result, the new, phlogisten chemisry. developed o
inoganic wbject. Tt was this non-tedical chemistry that Lavolsier reacted against
i the third quartee of the cighicenth cemry:

1 e muake one additional point, | have mentioned carfies thar in the severn-
teerth century there was & rapid decline n faterest in the macrocosm macrocosm
system with its. myriad analogies and, sympsthetic forees ... # syasem the had been
favored by most of the cadics Paracelsians. | have also pointed out that those
chemical philosophers who believed in such 4 world view were excluded from the
el formod scientiic acadmies: Hirweves; such éxchosion. did not memn that tbey
00, longer existed. The Lagge volume of alchemical publications printed in all pams
of Europe in the ke seventcensh and throughout the cighioemh cenruries thows
that there was 4 continued fascination with this. subject. Nor need we concern
ourselves oaly with ebscure Ggures when we deal with the later cenmury. Both
Hermann Boethaave and Geory, Erme Stahl devoted much time and effon o theic
sudy of transmutation. Here we have the case of two very diffceens fipures, both
professors. of modicine and chemlstry, who saw 0 reson to s the possbiliiy
of tramsmutation, and who both looked on the slchemical works sscribed 1o lesac
Hollandes as beang; of special value:"”

One characteristic of lite eighteénth cenury scicnce is the reaction against the
Jing, dhowinact mechuniptic wwacld view 9 scen o the work of Mésmer,: Hallicrmant
and the marurphilosophic of Central Europe, The background to these developments
s noe et been worked our in saisfscrory detall, but | believe that when it &, we
will find that it is linked 10 the persiscnt interest in # non-mechanistic chemical
workd view that continued tuoughout e century outside of the scienific acade
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ies. The encemies of Mesmser sceused him of plagiarizing the works of Paracclsus."
Robest Flodd. und. van Helmont, while ninetecnth. century histories of loaicopathy
linked Hahnemunn's work with that of Stahl and van Helmont.” Smudies of
naturpbilassphie show this 10 be & movement drawing upan concepts from an
carbier vitalstic and chemical immerpresation of nauure. Surely. this i tre of Schel-
ling while Kant artacked the vicws of Bacon, Boyle and Neweon whose work had
fed 10 a mechanistic world picure

In the course of the pais hour [ hwve skismmedd rapidly over an enormous
subject. 1 hive attempted 10 show that she traditional interpretation. of the Scien
tific Revolution based o u grudal scceptance of & heliscntric world view from

In his recen: auardwinning. book
commented that Hetle anention bes s yer been poid 1o failed revolutions * The
propesed revolution of the chemical philosophers woulkd surely be oac of these for
Him. Bot the chemints clearly were looked 1poa as ivals and as  real threat to
those who Jooked. o 4 new sclence bascd on mathematics rather than chemistry —
figures such s Kepler, Mersenne and Gassendi, As we have seen, this debate in the
sciences continued through the seventeenth cenn and in m«.‘l well it the
cightecrth century. 1 believe that 4 proper understanding of e cightecnth and
catly nincteenth century antimechanisti trends in the scienoes will best be under-

we have unravelled the complex “underside” of eighteenth centory
science — that i, the persistent and continuing intcrest in vitalism, magic and
slcherns.

s historians perhaps we should best refum to the admonition by Herbert
Bonerfield that 1 quoted at the beginaing. that the historian *is back in his proper
place when he takes s away from simple and absolute judgments and by returming
1o the historical context entangles everything up again” If we s historians folow
Buerfictd’s lead, we will find that we will have to pay mose attention to views that
were of rea concern in the past, bt which o longer form part of our present day
science. Part of our task is — and abways will be — t6 work oul in detall the tech
sical and. intcmaliss development of the sciences. This will always form an cssentis
core of our hiswries. Bt such technicl matcrial must be set in a larger context
shat inchudes the inteloctul, religious and sncial cvrrents of the period we are inte
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pesiad in. IF we approach the Scientific Revolution in this way e will be forced 10

i indersianding

devehupment of

die stuedy of local motion in that period, In short, 1 believe that Paracelsas is fully

a5 important for our undersuanding of sieenth cenury science 35 is Copemicus,
and van Helmont should be studied with as much care 2 Galileo.




