26 T A8t E 8 A, A20W A15(1998)

1747 @vlA3 deNFa

Fae

Meista At § Hebde 4 A

Common Man Scientist:

Antoni van Leeuwenhoek and Seventeenth Century Microscope

JOO Iroo

Program in History and Philosophy of Science, Seoul National University
ABSTRACT

Some scholars have regarded the history of microscope as a part of the history of biology
or the history of medicine. Others have concentrated on the development of techniques in their
writing the history of microscope. All of them made the history of microscope incomplete.
Largely, they omitted two aspects from the early history of microscope. The first was that
they neglected wide usage of the microscope in the seventeenth century. The second was that
they did not write about the works of common men other than scholars. The object of this
article is to complement above imperfections through reviewing the life and works of Antoni
van Leeuwenhoek.

In the seventeenth century, people used microscope to observe the multifarious things and
phenomena including combustion, heat, light, movement of fluids in the capillary tube, etc.
They wanted to find the foundations and structures of the world taking advantage of the
newly invented microscope. Because the mechanical philosophy about the world was a fiction
in itself, they needed some concrete evidences for the basis of their epistemology. With all
their anticipation, microscopes were proved to be far from a tool for probing the foundations
of material world at the end of the seventeenth century. Eventually, all scholars but
Leeuwenhoek threw the microscope away like old shoes.

Leeuwenhoek was a typical seventeenth century common Dutch man. He did not attend
school. He did not learn any foreign language. He was not a man of wealth. He was a
common draper at Delft. He began to do the microscopical works as a hobby. The aim of his
observation was to gratify his own curiosity. As occasion required, he made use of his
performances as a themes of small gatherings. Common men amused themselves by talking
about microscopical works at guild hall or restaurant. These gatherings evolved into
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microscopical clubs. In the eighteenth and nineteenth centuries, there were number of
microscopical clubs all over the Western Europe. Far from academic world, microscope won
its way to general popularity.

Of course, there were cultural exchanges between academic and popular domains. In
Leeuwenhoek’s case, he communicated with physicians of Delft and members of the Royal
Society of London. Physicians provided valuable advices for Leeuwenhoek who was in search
of things to cobserve. Leeuwenhoek also accepted some mechanical explanations of scholars.
These influences on Leeuwenhoek were restrictive, however. Leeuwenhoek could not entirely
assimilate the academic culture, because his matters of concern always strongly laid on the
common man’s curiosity. All kinds of knowledge are transformed into another form when they
transfer from one setting to another. Since Leeuwenhoek was a common man, he could be the
only man who continued serious microscopical works in spite of the decline of microscopy at
the end of seventeenth century.
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Ao ARE FHAC AEE IAHAY A FES WYE] AL 3n FYor Ao
AE AHgstE A AL PR 4z vHY 277A] B F AEE H FAC

ol2ig ArFel 2Nt A WEL2 o] =Vt AL LS ALHUD 1747 &HA)
Aol AN T AL AAMHY EHFEL AHRE b= 2388 FAER FE3n A AEA
Hul Ao g AAbe AA olzle] Bo] ALEHT e MESoY st G UHM M&H
AU @v 7€) weolgs Wetol A nietE AEo] dF-FoUR Aolthh wetM #rFol

) gen 2o BIE LoA @vide 9art Aol oite] EdA thFoAH™. Thomas D. Brock,
Milestones in Microbiology (Englewood Cliffs: Prentice-Hall, 1961); William Bulloch, The History of
Bacteriology (Oxford: Oxford University Press, 1938); Francis J. Cole, The History of Protozoology
(London: The University of London Press, 1926); Patrick J. Collard, The Development of
Microbiology (Cambridge: Cambridge University Press, 1976); Raymond N. Doetsch, Microbiology:
Historical Contributions from 1776 to 1908 by Spallanzani, Schwann, Pasteur, Cohn, Tyndall, Koch,
Lister, Schioesing, Burrill, Ehrlich, Winogradsky, Warington, Beijerinck, Smith, Oria-Jensen (New
Brunswick: Rutgers University Press, 1960); Thomas H. Grainer, A Guide to the History of
Bacteriology (London: Ronald Press, 1958); Robert A. Greene, Milestones of Medical Microbiology
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Azld dvol A9 WvAde A% B 4FY ErHTE Ho] A AP JA A
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o SAT 25de @03 AdTtE FEAA Y ¥ FAE Qo] Hole Ao 174719 o
d Adele ®ol @E AN 1747 45}2} S A2 E-g -3 BARAN FA4
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A% 2 F4 92A7A 2238 ¢ A Aolge JldE X JAT 174716 AujE oy
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3 & £ de Ao s AN Aotk ojRL f’}il 825 943 &9 dAso 4
2 745718 ZHA L ofdAe AMAE BrAd 24 7Y 28 42E e HelE AR b
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(Los Angeles: Univsersity of California Press, 1954); Hubert A. Lechevalier & Morris Solotorovsky,
Three Centuries of Microbiology (New York: McGraw-Hill, 1965); Abbott P. Usher, "The
Development of the Microscope and Its Application to Medicine and Public Health”, American Journal
of Pharmacological Education 15 (1951), pp. 319-338; Lorande L. Woodruff, "Some Pioneers in
Microscopy, With Special Reference to Protozoology”, Transactions of New York Academy of Science
1 (1939), pp. 74-77. @U A 7lgeld 7179 2ge WA Hed FA2E oL e AEo g
o, Savile Bradbury, The Evolution of the Microscope (Oxford: Pergamon, 1967); Savile Bradbury,
The Microscope Past and Present (Oxford: Pergamon, 1968), Reginald S. Clay & Thomas H. Court,
The History of the Microscope, Compiled from Original Instruments and Documents, Up to the
Introduction of the Achromatic Microscope (London: Griffin and Company, 1932); Edward Frison,
"Historical Survey of the Use of Divergent and Correcting Leses in the Microscope”, Microscope 8
(1951), pp. 115-120; Elizabeth F. Genung, "The Development of the Compound Microscope”, Bulletin
of the History of Medicine 12 (1942), pp. 575-594; Rusell Haden, "The Origin of the Microscope”,
Annals of Medical History I (1939), pp. 30-40; G L'E. Turner, Essays on the History of the
Microscope (Oxford: Senecio Publishing, 1980); Vasco Ronchi, "New History of the Optical
Microscope”, Proceedings of Microscopical Society 2 (1967), pp. 266-293; Charles Singer, "Notes on
the Early History of Microscopy”, Proceedings of Royal Society of Medicine 7 (1914), pp. 247-279;
Lorande L. Woodruff, "Microscopy Before the Nineteenth Century”, American Naturalist 73 (1939),
pp. 485-516. #18 28 F AVAE oM AW A3 ESviv vy es =iuE FE0 glE A
e JUAT 2 WNE B AY ojgez FuAE Bdo

2) BlEAZtES HUZAE ALY - 3 98 LA ARy ARSVE Qo 28 42y, e &
252, 4974, @viAR Ze 27EY 539 2d 2o Ao B AR Fa3A o714 € A
3 E97& d3AAA vg ARy WdE d9ss o AFgsan v AAF WEE Svetlana Alpers,
The Art of Describing: Dutch Art in Seventeenth Century (Chicago: University of Chicago Press,
1983)& #2¥ 4.

) o]&{ ¥ Aol dldlA= R. T. Gunther, “Preface of Micrographia”, Early Science in Oxford (Oxford:
Oxford University Press, 1920), Vol. XIII, p. 86& #z%¢ 7.
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dol= B HE AlgEc] An4dd a4 7HAx dvd FAAdS ¥H AHEE 2o ¥R of
q AE2 FAL MedA “17TH7] APFHe] g0 FAH FleArt F2E XA A
T U™ A 949719 98 EgAN deHA F¥e] A8 2 A TIFE AL HE 4N
g'e Adrt dg doteo A gd AME wgsa e AoriE st o2 A FA
9 #HeAt Mge dupgo= o] AX G FelHo Y ANEHOR Kol $UF AHd g

E g3 A48l A Aok 2R Eof FEYFAH A4 E0] H@powA A
of A8 v AN A AFHQ A, A3t AL E Ure o[EWAH Algo] ol A
AL T Fool dME A2E BHEC AARTS AR A7 FE AE Kol s
TEHE Aol ohld e HAE ANed u HE U9 ALY F¥E Yol dge A

& A ® Heojvh 1 A HEArt obd BE AR E] A% #&3 BRE AFEH A
Absl Abeld] 4% Age diF AT AIAECl UK 53, AvF ¥ BT AREL A
gol A AAL FE7Ivt & Aol ofuzt A Huld Bl FAPA A= @AY o
Fo BE AIFEY 25S e Ao 0% Hasn

ol 29 EFE ANF7A Lo A A F b AHES MR 2EH Ee Aot
ol& AN $A A2EAXE drFe] By HIIAA ] JAE HE Aol FHAH - 49
S AAe AEYE Boln 17417] AgrEoel ofw ol f wWEo] dnFd BHde ER=AE #
g5 9ok BE AFEY A2 Ul Hed BAG. olF T 1747 Ar|Fel 7t
A YA BRe dde] wad Folvh A3MAAME 17H7] vl sat d-%¥F A (Antoni
van Leeuwenhoek, 1632-1723)9] &3 & T8 TAH2E 174719 AgEL Av3 & F9)
ol AEE AAPEIE AHEAY A4HFAE HY olfE 27t (A BE AY
B Atel9] Aol Ao UMY =5F ABoIUT webM 18] HuF FHQdol FA 2 R 4
Aetn AU 1747] Av)A & olsdted F2 =77 H7 WEoh dedFart dvjg A
A ARF B9 2719 #olF AL Az} obd BF AIFEC] AV AYE o¥A A
E71E REFE g =8 Al F shubolth £8 FAR & Aol gloid 23 dNUD BE¥
AgEe Ar7 A49¢ $ee deuFas 58 sdd & ¢ Aok A4deM gE AL of
Fd 283 wAHo] gidd d-HFazt AR AN AH L A He AAR FEAE Y
AF7Y 29 wael FAW wzjelct AT FHI o] Hau FERAI A Q1F

4) o818 ANE BAIT ojx e FE A Rupert Hall, "Merton Revisited or Science and Society in the
Seventeenth Century”, History of Science 2 (1963), pp. 1-16°] gluh. 3714 A AI7ME R fAMG A
# 2 s8s vt Christopher Hill, "Science and Magic in Seventeenth-Century England”, Culture,
Ideology and Politics: Essays for Eric Hobsbawm, eds. by Raphael Samuel and Gareth 5. Jones
(London: Routledge & Kegan Paul, 1982), pp. 176-193, 53| pp. 186-190¢ #2& 2.

5) watatol A ofE Hehe AFA vgRA 8 o #AF H’t Roger Cooter & Stephen Pumfrey,
"Separate Spheres and Public Places: Reflections on the History of Science Popularization and Science
in Popular Culture”, History of Science 32 (1994), pp. 237-2679] &A Aot

6) ols w e Az Y&y e JdFEo AUtk Adran Desmond, "Artisan Resistance and

* Evolution in Britain, 1819-1848", Osiris 3 (1987), pp. 77-110; Susan Leigh Star & James R.
Griesemer, "Institutional Ecology, 'Translations’ and Boundary Objects: Amateurs and Professionals
in Berkeley's Museum of Vertebrate Zoology, 1907-39", Social Studies of Science 19 (1989), pp.

387-420.
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o ol ¥ F¥ol HolAW o/ E WA s BY 17TH7] EuAe HAR 240 Fe wyE
oA B F o 383 AAE £ A /5, deiFave e duy gxse] AnA 2
e XYL Wel= #vF A 74]4}1!1—:3] 2 olfE 29 FAgdel AAn AW dF 7
GH HAAN Fol B £ g Aotk

2. @73 &3 AnAdte gF

DA HA drg: 2do 48

AFRELS ofF oY AEE BEA=Y A9 130 BAFE FALS 1 YUY 2o} A
el olu} AtgEC] EFA= Y RoE HAF AEL FUfM RaFE YA Wi 23
AAMSTE BAFE 715 E0] Fob Aok “Ui AEo] B9 ojd 29E ol & u YL
T4 Fed FHANIE AHd U2 Aol gidn AZsa e AL 43 JPE SHYe
2(Gaius Plinius Secundus, 23-79)8] &2 2 Al Al Eo] EZ2d=y 98 wegsE AL
di YAt £ FAYD @M, AvlFHLucius Annaeus Seneca, 4 BC-65)7} “o}¥-g zta
THeA 42 24 E 88 A fE FEOE i 29 FuE] no BysiA nonn
23 gl AE& B 27t d29 S gdiste 428 g1 99 He Bysigs g2
A7z 2 48744 232 dWE RAE ol amztA £ Fad o e 2 ol
deld A Fhermz At ol2d HAol % i e 7 79 71EEy e B
ol A= Aol oty fa F ¢tel BA e Y A wEogn AZHPY 1d 3 ol
e TAGERIZL A o]4E BAsE b ALY F S Aolglu: AA4E R} 5
AZIFE 13471 Atole] B2 RFHES AWy ZAE A7 E7%5d Ay FAsn 9=
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7) Gaius Plinius Secundus, Natural History, 10 vol, ed. and trans. by H. Rackham ct al. (London: W.
Heinemann, 1938-1963), p. 34.

8) Lucius Annaeus Seneca, Physical Science in the Time of Nero: Being a Translation of the
Questiones Naturales of Seneca, trans. by ]. Clarke, noted by A. Geikie (London: Macmillan and
Company, 1910), p. 23.

9) & 7194 34719 &g ol dlA(Euclidtt 71€94d 24719 TE#rio] o ~(Polemy)E %9 A3

39 AL 2H AL oldsty YA AP oy @ ANEL FHAMME AFHYD olgo s
AUzt FA 2ol A $do8 #F9HJAt Charles Singer, “Notes on the Early History of
Microscopy”, p. 248.

10) Savile Bradbury, The Evolution of the Microscope, pp. 3-4.
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FoolA F8 =724 A2 M4, £& ZAE ZYTHE ETRA A4EE S dFE
Atge 24 o] F(Roger Bacon, 1220-1292)°1th. 28 Aoy #d, tE& £3% Age ¥
TEE T AFEE BE O ddo] HAARY A BAde AHEE olobrEEA o] 7177} =
golv Ado] g AIFEAA FEF Aol ¥ Heojztn QI AW a7l A= ALE
ol 3 ojEoAq FRE FWHE o]Fo W AL gAY AAZ+= 1300370y SHojof A
A Abgh 4] e(Salvino d’Amarto degli Armati)$b #|AF Ab@ &4t = 2 (Alessandro de Spina)%
o] Foz MN2E o} ¢FEE UENATID AR YAAHRA EMEHEC) Hgez d=¢ 1
Ao2 RHE <9 7HAE AASHA o] 277t HA deE BEHAT dgx o] Al7)ef <A
Az Hs& Adstels £97F F8o e S4-& ZFLHRD o8 AGEo] I=9 Bty A
ol de d7E At A2UE%(Leonardo da Vinci, 1452-1519), ©lAA 232} (Leonardo
Digges, 1520-1559 & Thomas Digges, 1546-1595), n}-¢ & &) I (Francesco Maurolico, 1494-1575),
42} ¥ 2el(Giovanni Battista Della Porta, 1535-?), #|&2/(Johannes Kepler, 1571-1630) 9]
TR 4HE RGN A ESA2EN olel S EA= AR BHe EL Y
FHu ne-gelae FHAM H2E oz F2Feo BUE oEE HYPE BT o
Fete] Z8& dyste d fE A2 diF o8& LG 1l det x2ele v F
o &4a BAHN 23 AFE g3 U

gho} walo]  Apx([EEdzst QEAZ]E Ael ZRAM ALeE wEE ¢
T 9o 93 gt BAY Aol gl A EAE Mok 23 ¥9e duz @
FH 5 AL Ao|th

de} 2etet A RYE AIFEo] o9 & WA= FAZ @ A2dE AUdstn e
ool @A &#nmlHol} FUANAM Ad3tn e Alade] A Fedrt

o] ¥ dw|Ae] &Y HvAL F /1A R HHA=d F HA BF 23s $Hd
A4 A A7le £93A g A A gee A2 o8 E Y Alade AL
23t &0 7 (compound microscope)e|th. 2EY &3] B £ 9 @ulZo] ulz o] Feojr} of
dujAde e QERNRY BEAZ 57 T ANE 3 Aagez olgdE Aoth YA
Hot5o] o] FAjd o] HEE o7 AGEo] dx JNUAR EF AvA S AAR FrF AA

11) Roger Bacon, Opus Magjus, trans, by R. B. Burke (Philadelphia: University of Pennsylvania Press,
1928), Vol. 1, p. 574.

12) Aol etgirt=go] Ao i 2AMF =3 FHEY EFo] Charles Singer, “Notes on the Early
History of Microscopy”, p. 248, footnote 3] A& it}

13) o]59 B d7o g HFAF HEE David C. Lindberg, Theories of Vision from Al-Kindi to

Kepler (Chicago: University of Chicago Press, 1976), pp. 147-208€ =% #H.

gevaxel #std tsjry V. P. Zubov, Leonardo da Vinci, trans. by David H. Kraus (Cambridge,

Massachusetts: Harvard University Press, 1968)% #&& A,

Francesco Maurolico, The Photismi de lumine of Maurolycus: A Chapter in Late Medieval Optics,

trans. by H. Crew (New York: Macmillan and Company, 1940), pp. 106-117.

Giovanni Battista Della Porta, Natural Magick (London, 1658), Reprint, ed. by D. J. Price (New York:

Basic Books, 1957), pp. 363-364. ¢} #& 1589 vEeolA H8E gl @|ES o|Fo| ¥AA
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AZRE7H daiMe B 712 g8 F348¢] Aok vUdd =9 v]dE 2 1(Middelburg)ol 4 4
d 3 AxAREC] 16M7ITe] B Hroidd 2H F94eS dEPniE A sy
(Cornelius Drebbel, 1572-1633)¢] 1621\d9) ¥H = A8, Zdy 7} 16108, & 16159
eH P A9 15009 A 161003 Atole] o] Al7le] kAl H2ZHHans Janssen, ?-1592 &
Zacharias Janssen, 1588-1628)7} W fiti: 420 1625d0] ojg2jole] FAA A Bt
T AT gdd Adsst AT AFAHA AL olRALE vk BE dAvjze] wuE 17478
B AF7A Ay A50] 1 /|YE Fode AZE AT AFEA 2P AL B2y o5
vt A A AL 7SS AT = dg®

F A Y A27 sty B9 ©& dv) H(simple microscope)o|th. Ab4A o] A& o]u] Z3)
Y BEWZ22 9E EHVY &g FolgeYn gAe HYsA BRE 5 Y 2 sl
FAE QEY Aol ERA gy $93 AgE e Brissid 28 B8 164)
71 DA 1747120 o]2+& Al7ld] @ dn)Fo] dHHUY L 8= ojfE B2 WL =
A ALEE AR S AlE7} ojddlE gligiy] dFolth

ol B fAlFelxn X Fe A3 T EUdg da U d¢ AnAL 19471744 = En)
A9 AAdAM B dvmdrg o Fafch 18308749 2l2E (Joseph Jackson Lister,
1786-1869)7t 44§ @ Z(achromatic lens)& 37| o] Aol B3 #ujHdoz Mg AH{g)
< 4% 77 QUh wigo] B AEE A dE de FRE)Y EAV AL de @i
o2 s ol WA ojHo] AW Ho|th2d zelu B3I AvA 1AL A e W
ojtt EE stte] AZE Zol v && wolEld FH FIE Foly] & A= AVE A
gtEojo} dir} o] wfio] te HujZel HFsIE dHE EAFY. A=y Aow zAALSN) &

17) Alfred N. Diseny, ed., with collaboration of Cyril F. Hill & Wilfred E. Watson, Origin and
Development of the Microscope, as lllustrated by Catalogues of the Instruments and Accessories, in
the Collections of the Royal Microscopical Society, Together with Bibliographies of Original
Authorities... Preceded by an Historical Survey on the Early Progress of Optical Science by the
Editor (London: The Royal Microscopical Society, 1928), p. 89.

18) Robert Smith, A Compleat system of opticks in four books, viz. a popular, a mathematical, a
mechanical, and a philosophical treatise. To which are added remarks upon the whole (Cambridge,
<s.n>, 1738), remarks p. 22, &7 20 @2H 3 o] # A(Christiaan Huygens, Sr.)7} o|# 242 gcta
Lid=3

19) 1610 A L7 A} L APt F3L Vasco Ronchi, "New History of Optical Microscopy”,
Organon 5 (1968), pp. 191-20401 A&k 1615308 FAF F22 Marie Boas Hall, Nature and
Nature’s Laws (London: Walker, 1970), p. 131& #=% .

20) P. Harting, Das Mikroskop. Theorie, Gebrauch, Geschichte und gegenwartiger Zustand desselben,
trans. by F. W. Theile (Braunsweig: F. Vieweg und Sohn, 1866), Book IlI, Chapter 3, summary p. 30.

21) Robert Hooke, "Dr. Hook's Discourse Concerning Telescopes and Microscopes; With a Short Account
of Their Inventors”, R. Hooke, Philosophical Experiments and Observations, ed. by W. Derham
(London: Cass, 1967), p. 268.

22) 1747158 2874 B% dviZ9 Vdg g7 o HAEY Yo diide G L'E. Tumer,
"Micrographia Historica: the Study of the History of the Microscope”, Essays on the History of the
Microscope, pp. 3-4& 328 A

23) B dAviR# da v Alol9 wWiEH AR WY 1¥x

i A Holy Fol miE vy Savile
Bradbury, The Evolution of the Microscope, pp. 73-74& %% &
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obH A Agel A= F Aol AE A AV A9 BE =R AL dHolAerE g
A4 & AHgad 47d sd€E 7l £717F 8 dd. 7 7HA dE9 dw@el 47 F
GHE AR ARAY Wil AAREL AFH EHo] wet s A AEAY

dAnj o] @Ay 7R dAE FoRE Aol qE AFE Bz WEI A= AHg
Aol ydsiA ddHdnie 2 ol ¥ 5 Atk 2ot AWERH FA Zel ol277A #
& AlgEe] A=, T2 £YF 2AS TN AES Y E0dE 4E B 7 e AL 42
AAAT ol FE IR ALEHA ALES AT AL §A Ay AL Zvp Add] 9
oA olde} t1ela Aldiste @i Hotolu AH Hdte] diF Bl FjER B HEH
AEe] #Aol wolATE A Aol GmHod FAHY 717 dtdd Rolnp A=
b AT 2o #eH 3R AEHI] AFSE AVlE oled Hstol Wl WY AYE F
AN FEoZ AYHUEA #3 Ad Hd i BHo]l HA3 Hd=Hn ANE WIAHD
a2a 9714 o dolzt @ulAo] WEE R o] AL Add HH Bold= AFHY FFo| A
9 17471 284 2d #Aste] AFHRD A7l Yo X

2) #@u|Rol Eold #AHE

A 2 wFe 2Ad = owwy @vdd da ARse AU BAS

e Aol E Wt dvlAE S8 BAY WAL 1AL A8F Puol gA, 5
o a70) A uWe] g B A SRR ol 49 2 £ ok

W2 AL ARE A4sT gTsE whiT Bad Aot etEgrld @, 4,

W A7) A7), 1A 2 aste gol ojdelE EANAE WH AZE #3 RopolA AFH,

AGH ANo] FA3 Z/HAT AL A WHY AY9A Wael AR ANg A= A9

e Wiz AgwsdtE AL MaAFEY o WFdE shEHolm AMHY H=ox

(Hermeticism)®] A7 483, 7144 49 A9 A&olehs 4ol AYAHD FvjFL o

24) Zwlelge AL @A AR Hste HHe dlslAE David C. Lindberg, The Beginnings of
Western Science: The European Scientific Tradition in Philosophical, Religious, and Institutional
Context, 600 B.C. to A.D. 145 (Chicago: University of Chicago Press, 1992), pp. 133-159¢ =%
A FA Bete] AP 2Yrie) e gwry M2 Edward Grant, Physical Science in the Middle
Ages (Madison: University of Wisconsin Press, 1971), pp. 1-12°] d# sl

25) W9 g SPoA e e Hdd dsjME g E& F&3eh David C. Lindberg, The
Beginnings of Western Science, pp. 215-244.

26) B 2 d(Fernand Braude) e g 7ka AHdlE A AAF gt wet olu) EAse 71E FoAM 2

gro Aol Melsgo] ALHYE AL B The Structures of Everyday Life: The Limits of the

Possible, trans. by Sian Reynolds (New York: Harper & Row Publishers, 1981), pp. 431-435. vl A

o W] o]27|7A 9 dAR: 714e Az FA7 AAY 872 FHHE Ao oy Ade R

ABEe] Hxe] Walel e A 2% ¥#Estm vte AL RAFEY.

e} o|gol} 8 EFE £ Aol Jde] wpet tE uz FeoHw AHgET B Ao

= o]B Alole] EAlet: g HEL FFs FEIH UE ol Eriwdtrth M. B Hesse, The

Structure of Scientific Inference (New York: Macmillan and Company, 1974), Chapters 8, 12. stx|%

Aad QoM olES HFAA AMEY £F AAAY Rgo] B I =drh

28) #2u~ 99 3o dislH= R. S. Westman & J. E. McGuire, Hermeticism and the Scientific
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¥ W3 F ojgde TPAT AU oHF SAY ol o)A (Francis
Bacon, 1561~ 1626)°] 319l o] ZRE WA Uz EQY ZZo] LAANL By =
T e ETHE ¥ ooldE it A2E WEESE ANYY ‘A wE'e HLddE
AAY EFYG29

ol A AMBERol 17M7] ol HAE A=JL ofn] YA T 1AL FEHY o] WL
AEE Uit 2> o] A7ldl Eoj9 Azr) B8y £z Adso] dujAel =YY, AlS
gol AN Y& A4S YA FEATE nsE © AnAo] 4= A PFA9)
A3 AdelN mAMNAYH AHEEAY F2(Robert Hooke, 1635-1703)¢] Fulo] 2 1} wlo},
(Micrographia)®] A&l # Jebd Qo F3= 7#zo] 29443 AL 24 5 714 o] & gy
ot AZtych A WAL AR 77 7@ Alolo] BRFo|rh TEs] BE AEL S@s T
o 2t 71@e] EF LA AL AR FolgE Aotk ¥ HAE Zztal: 27k Aoy
A AFolth FAE oy HA FYPo AL FHslm AYY Wt o2 wwos
A7t @43 kol HrEojol @rim FAsUAM dn|Aol olo] £ & Aol Mzt
A 2= ool RE Ao wYry$ FEL v 2 AHojgln BRI HujFL A4
4 S BEAAA A9 P& A MsEA A FE ST 3FPA o)y L9 Mze
g2 djojzlo] F7atd Aotk nan PR BAF AES AW wHe] ARl ‘A
AAHEARLY M Ba I, #o2 Bolx & AL 3 BEL 49 FU}

F29 FuAY 9 (Henry Power)9] tg AFL o] ) Al@So] dnjhoz <dazxe
AEAA S48 AL 7ddgE AL BAFY

drjde =gol fiuw e EFF AAAEL ©wA FHY dEo} Hu=
Atgol B3 Folnt drF e dAEH, dAEH FFASo digdsiA A4

9 ol JINE $est £02 B 4 A A & Ao ATHA £ Fo
FRHo2 $uE feoli) Lol YRHAY AP FHEL BES Y=

FREA 2AGA BT YAES FAL F WIS GREnw

A9 A8l BAFE AL 1747 A4A29 EFo gFo|n}. FAlo] AujHeld 7| A 3

Revolution (Los Angeles: William Andrews Clark Memorial Library, University of California, 1977)&
Hx@ L A8H, V1€ ANl W@ 2 FA ARES] AYsh: P. Rossi, Philosophy, Technology
and the Arts in the Early Modern Era (New York: Harper & Row Publishers, 1970}, Chapter 1o A
&

29) U3t Aol BEGH HfE o] A AGS wolH FEo $golgtn B a1k o]AL ZRay)
M gzt Hujolx] Ta ol4g& ALgEm #ze BAHd AHe wEEY] 8 /TS ALY B
AR WolA ol 7bA 43 2 AAH W E g, T Hu, (L wLA}L, 1984), pp.
77-80§ AxE A

30) Robert Hooke, Micrographia or Some Physiological Descriptions of Minute bodies Made by
Magnifying Glasses with Observations and Inguiries Thereupon (London: John Martyn and Sons,
1965; reprint, London: Dover Press, 1961), Preface.

31 wojzie} A4z Yol FAle] sl N Paolo Rossi, Francis Bacon: From Magic to Science, trans. by
S. Rabinovitch (Chicago: University of Chicago Press, 1968), Chapter 1% #%& A,

32) Henry Power, Experimental Philosophy (London: Printed by T. Roycroft, 1664), Preface.
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e Aug Aoz ARHE @Sy Y #AY F e EYES wo Hole AEEY
2ol FAYERRE FF3 d Z1AAQA AAUEE U A3y PR ojgL A7)
o} ofEol 28 Wy Ze A WIEE Fo RolA &+ v YxHcorpuscle)d] FHEo
2 A9y a2dd oy d Aol /tAm: Y A & FHL o Mol EAHow 243
Ze 3Fol7] o] JHU3 A2 dol Y& FHA A A¥de Holdd. dil=E
(René Descartes, 1596-1650)% 19| *H8 2|,(Principles of Philosophy)9) vlAgt R} A
o] JHE FEY By AZDFIAW AZ AFSHA EJPct3 up2 o] FA @Ee] ZA(John
Locke, 1632-1704)= 7144 HezE9 dHo] e dAr ReatheE A4E 31 UL &
T3t 13l 7t 71‘%’l°l g e ddx A4 2HhM 25 FEohG APHFe e
AHQ 7 Agute] APE & F UE FAH Holgtn FAHGD ol Ao )
Eol A7 AER), %1719} ez A&, M E3AY UF FAY AAHA = v EH
& Fo BolAl & EAE RE2w #v|AHd A #AE B AL ZEE dolh®
g8, AL JMA D BFE dE AL BE AFE AodAE & {88 o|FAU. olEd
HUlA L AHES NS a &F8E EFEr] Boe A& A2 AE BAFoRM 3
€ FENA FE EF9Y B8 AHUAER @UAE T 4 A2o] ojdde ¢ A
AolgtyE Abddl FEaa Utk Holy “ghof ol aEdH AV A F ThA] Aobdrid,
g9 "ddH 7| F[Au A1 E AN TEES (History of Animals)& A oy &
S'etn #4891 F3E B9, €v)F, FTVEEFY AZE Ve ddd A “$
ol o oERUE %M Att'etil 2Ax gk o]EL HW|F LR dr Ao AR
olZlo] &atEo] HulAHd FAHE 7HA ol FF dtolr|® Hrh
HE AHgEo] el F NELH 3 Z1n Jd V4L AEAEe] AR
17;3% 17*1]7101] AT A4S HYY giFEss & dde] AP FA {1
b3 % LL AR FHE B3 M2 I NI TEES FHsn A
—J'P‘i & 2 FAoz AHAHQY 714 dHAEHND N2 g doo] 753
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33) ol FAd e AHH AW e Keith Hutchinson, "What Happened to Occult Qualities in the
Scientific Revolution?”, Isis 73 (1982), pp. 233-253& #=% #H

34) René Descartes, Oeuvres complets, ed. by C. Adam & P. Tannery (Paris: J. Vrin, 1973-1978), 1X(2),
p. 321.

35) John Locke, Essay Concerning Human Understanding, ed. by A. C. Frase (Oxford: Clarendon Press,
1894), 11, p. 100.

36) #ulAe] 1A At AL #HAse ErE EIHUYE A% dd AAMgE =95 Catherine
Wilson, "Visual Surface and Visual Symbol: The Microscope and the occult in Early Modemn
Science”, Journal of the History of Ideas 49 (1988), pp. 85-1082 =g A

37) Henry Power, Experimental Philosophy, Preface; Robert Hooke, Micrographia, Preface.

38) Peter Burke, "Dutch Popular Culture in the Seventeenth Century: A Reconnaissance”, Lecture
Delivered at the Center for History of Society (Rotterdam: Erasmus University, 1978), p. 12. 39
Heolo waw fFE3Hpopular culture)i= EF Algtgo] /3 FIE F3o 1TH7) HE ALE2
Eolt} AEE A YA @3 AIH YR FXE ¥ AIRES JHEIE BE g2 By gar}
et oA F7l el 3}'%1013 EE“_ AZelet. el hEEe] AH A o] ohgtn
HHLE hFESo] $8% FEAA QFFEY Fdo Wk U dEEdee 23 ALY 4 va
9 Ao waxd sk
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EAZE AZRAR ALY, £33 ¥Fe] 1 FE P M2 492 2oin 4d e g
2 ZAAAH £ 842 F30 EA $5% EANA £o]dct0 & dHdojy a2
g 22 2 EAde 44 FFEC] ARIHATGAD A9 52 AFUEE ARolY @EHo)
F8E 5 e 20| FHo FUGR o3 A2 fAEL I3, UYI=, SY Am 7
9, BF ZF2 FAAA 53] go] SAG. BFAL BE ALE0 TYsIldE 1Fo] o
Fenz defolyd AZse2dA & L2 ey oy REo| WFEse FAA 8L
o ol EH7] &oA hE o] g X; g9 A3 98 F9 Yo HIHoz
Zd3 opppaolgol £ ZA AN $FFEHAY oWty o AAL HBME vl
ZHARR 2 FAAE @vAL 7 239 He§ @@ FE A7IE fEol <177 gt
G 2AF dujZe A7) dE FAEL FH Ag7 BEst) o)A A} M)
A ol At n ddatE B2 AE S A4S FEY 5 AYD AFE AFETo] J2S
942 F AA7] W el d4, A Aol #H 3 A(Samuel Pepys, 1633-1703)¢] a71& w
H F3¢ fetolageviol & ¢& T Y& w2 Fa9 HE YL Afo
et Abee] FaieolA WEg A JHEA dAded A4S 2EANA FE £ HoYun
Hrbatar 9ok go] g~ (Constantijn Huygens Sr, 159%6-1687D¢<S A9y #v|Ad s &
o HFHQ #4E BAY. vgd@dz=e Hngy FAANE a= ZH-’FJP BE Aol 1+
MolA AR7 R A& v, 8, B8 § vhidde #HE A1 YA T3 Fjo]F
28 FA EdE Aa Bl R F8% AIFEY 42 9de dgm B, 27 &8
e Bl #HE ZhEY. aE A ¥ya F sUR dFoA e =i 7)Y A
& A2 Wl g FFYT 9 e EFE B A& ANEE AY L e FEY
g B4 2 e fdid Afe] dvAH HdAE T 4 whE £ dgn 24

39 =AY FF ALE A - F348 fEo] NUEA dAHo ok FHY AYHQ Aoy VA Ao
G5 Algle} E3lo] 7 W 4L =8 97 A7 A E. A Wrigley, "A Simple Model of London’s
Importance 1650-1750", Past and Present 37 (1967), pp. 44-70.

40) ©A 89 &4 BFE Ad #Ad W UwrdE D. Lerner, The Passing of Traditional Society
{Glencoe: Free Press, 195802 F=% A.

41) o Aldidl F#o] AT U F3H #H3F zIAY BHEE =9 A B. Harbage, Shakespeare’s
Audience (New York: Columbia University Press, 1941)& 3z & 7.

42) A7 Bx¢ dFEsY §4 Aol Auldl FA At oldl el = Fernand Braudel, The
Structures of Everyday Life: The Limits of the Possible, p. 618 &% & 7

43) Peter Burke, "Dutch Popular Culture in the Seventeenth Century: A Reconnaissance”, p. 12.

44) PFF3 JFollA olutFolge] XA dhsMi= Peter Burke, Popular Culture in Early Modemn
Europe (New York: New York University Press, 1978), pp. 102-108& #Z3% A

45) Samuel Pepys, The Diary of Samuel Pepys (London: Bell, 1970), January 20th & January 21th, 1665.

46) 3lolglx9] Aofo] thE AAF W& Rosalie L. Colie, Some Thankfulness to Constantine
(Amsterdam: Martinus Nijhoff, 1956)% #z2& #

7) dol@as) 119] F ofE(Constantijn Huygens Jr. & Chriatiaan Huygens)2 1747) ld@= £3l9 B
A%, Y AF Jo}. £3] Hojd vl WHFE(Harmenszoon van Rijn Rembrandt, 1606-1669)9] ¥
A¢ A 3 e sttt A G H Bachrach, "The Role of the Huygens Family in Seventeenth
Century Dutch Culture”, Studies on Christiaan Huygens (Lisse: Swets & Zeitlinger B. V., 1980), pp.

27-52.
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ot a#A 2E g$aEas d@v3 JAYgd B4 sHAD 7Y F477F Hol FUAG B
obet 2% #ASHEIE FANA LAt HAE ¥ P& AFEFIRYYH 23 A} E
Bouglth 48 #u| AL ‘Ade] AHEE 2 (new theater of nature) 2.2 LFHYH 1+ AH 3t
Mg nEHA a“l%"’i 2 A& 2YPEE e JGO

oS3 BL AFZo old BEF AFE, 53| dFE3Y A4 &3e AIFEY @9 A
g #Aolut ?i“l Ae APHor AR offt dFESY 494 £33 AEE
o @A Fgol vl & F Ye FEE ABol 222 GHE ZAYAY AF ALY AN S
ZYAL o™ o]F2 ANES FEFT A WA o]y AE ofF ZEU. mEtA diFES
gdo] &P AlgEe An| Ao N BTG 2 AL P 4R AMA AT FEe AT

uhol gloh A 17-18417]19 &P A9 =& 4EE P ”’“}C’]ﬁilﬂﬁph«l 1} 3]
B2 um QAZAE 4G 2 %9 100058 ol AAHUTL oA AFE Be ALE
o] #uAe] #AAL AL NS E HAFE 7“\;17—‘4?_‘ A golch, i o] GAld olu] 7]
TAEo] # @ol gloA AnFE E% AFEelA FFA 166034 FH 77450 YUA
3 dAu)Ag A FEE B9 L] AFRn 10"4 AE7E AURA g E2 e oSy 7]
FAE] AZAY AL T2 EF dvjAolfed oA /}24% WA =hd AgES d
#Anl AL AH wEo] FFd ALL37IE Ao 184710 £3H8 TV AL Av AL (Microscope
Made Easy)olgts & old 4gg wgstn s 4%?"‘—?: olgA &o W2 Ao
ToM BFFVE 24 Jd A 2ok TAVGE Pl A #AE & AR V58
ol 7 18-1947)7} €W ‘@n 4 2¢ (Microscopical Club)'e] £2H& 4ol Fotg)7] Y& AR
gn e dEH Q7 E FEo Lk}

A7 AEAA AH 2 dA seus R 17471 @S #eaE =7AE ¥
g BE AFEY 7o7E ke Aotk BE o F i AHEEcl dvFd #A
ol$9 drjAcE dHen Pd AL 2@ AHAEL @wHe] AUES] AH Y 2AE
& 2 AL JdsEA v A4L APARG o] BHE AFEL NES °ﬂ o gt
Ae ntEA7]7) 98 AujA L AL BE U AFgAEY FEH AAE Gz
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48) #oldArt B oA B #A9 godie o 2o d# U Clifford Dobell, Antony van
Leeuwenhoek and His ”Little Animals”: Being Some Account of the Father of Protozoology and
Bacteriology and His Multifarious Discoveries in these Discplines (New York: Harcourt Brace and
Company, 1932), pp. 43-44. 3loldl2E 9% 3§ Assw Heifart Frixes PE8 B
P& AAE pld FUd dsoldd

49) Fojdre HuAC W e vhg F& Fxsheh Svetlana Alpers, The Art o Describing,
Chapter 1.

50) Hellmut Lehmann-Haupt, “The Microscope and the Book”, Festschrift fir Claus Nissen, eds. by
Guido Pressler and Elisabeth Geck (Hartgenwald: Guido Pressler, 1973).

51) Derek J. Price, "The Manufacture of Scientific Instruments from c 1500 to ¢ 1700, A History of
Technology, eds. by Charles Singer et al. (Oxford: Clarendon Press, 1957), Chapter 23, section 5.

52) Henry Bake1 Mzcroscope Made Easy, 2nd edition (London: Printed for J. D. Dodsley, 1743).

) 1747] 71202 dengart 2ddA QudEdqA 4 A& AJFBT 150l Hob Ao
Antoni van Leeuwenhoek, Collected Letters of Antoni van Leeuwenhoek (Lisse: Swets & Zeitlinger,
1939- ), Vol. I, p. 253 18-19471¢l @w 74 249 A disidE G L'E. Turner, "Micrographia
Historica”, Essays on the History of the Microscope, pp. 21-22& zg A
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ol 7AW TVl 719 AESA BAHEES WY AL Qo ol 1747 A&AEC] A
X oldox B2 AEL 2N 2 ojdde FFHoln YHEHY #AHol 28 UUYe
AL g olobr|gnA Bty Aotk AVl Wl d& AL EF AFEC W ¥WuF A
X FE3 FH5EE A7 dE GA7 2 A8EH FFHYoIATE Aol 174719 vl
& o¥dy a3 v B JFE afsta AU,

3. BF Ag dedexa

D XEZA 454953

FoAFEIE 163249 109 249, vd@ =9 TA A= E(Delft)lA Blojut 17239 8¥9 26Y
aRAA £€ AFAL oA & L AU vFY AxPd FANZ FHFE AS &
otz & 4 Ak vhd ojvjyE H FEI F2YA MR A0 AT dSuFae oy
A FEAL A9dyony FAd Adee AurE A aEln oy ety Ay
a2 7re 423& A4t A YdEsoA B FxPAE AR RE Ao A
ahoubpy AzRGAE 282 20 H Aeolrt v F A AEYY olfE otk dew
Fa9 oy} ojd rpolo] mopst Hof sEAVE 71 €7 HEQ AR HAY o7 7hA] A
£ 1 B o deFars 23 P BE AFe sHEAA "oyt B 4 JukH

HeWEazt AR dd dol 29 ol At E9a 19 oy 33 F AAH FA4 o
Bo xpale fgo AlopHAol7|E Y 204 449 37t AEPY. o] FY HewFast
v 2 B = (Warmond)ol & gtite] 4gRthe 7150 Utk o|zle] 27t dae] gyl
A% 2AQ Ald ole] ALY oRE AHax gk o 17t FeAM Wy He de vEEE
A stol FEAE EgstA @ A dvizt dag gy, dadye FA& weA
T dA Bysix g wEgse stunt 715Y Ay Vg gugdsd o stad del gl
718d wad 1646d ol Foe ANRE v|&8Ao] girh olied Kol HLWFA o Fu
2 odg® 1641904 1646 Ateldl AL Efo] glovt 1 v[Te] FFE duiy HAEAE

54) Y$wFae A7g2e dewd e FEo Urt Clifford Dobell, Antony van Leeuwenhoek and His
“Little Animals”, Abraham Schierbeek, Measuring the Invisible World: The Life and Works of
Antoni van Leeuwenhoek (New York: Abelard-Schuman, 1959); Alma Payne Ralston, The Cleere
Observer: A Biography of Antoni van Leeuwenhoek (New York: Macmillan and Company, 1970).

55) #edEae shAle]l e zpAE A W, H. van Seters, "Leeuwenhoek’s afkomst en Jeugd”,
Biologisch Jaarboek Dodonaea 19 (1952), pp. 123-184& #x& 3.

56) P. J. Haaxman, Antony van Leeuwenhoek: De Ontdekker der Infusorien 1675-1875 (Amsterdam: S.
C. van Doesburgh, 1875), p. 8 #$-#E s g A WA Hrle A F2we G714 hEe obF
e 7128 fdtn U Mo “algsiFale ofd dold oM E gy YL 3Rt oY
XA 23= w2 Esd U st 7HA HA. Boitet, Beschrijving der Stadt Delft, 1729, Bl2£ =
= o] E(Leiden)?] H% o] fA) g X Aol
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g o] kD §aE thd te] HAF A otk 5do] WA E gEteE AT L 5
& Holt},

g @ Fart g W AL FANAEA? oA A 71ZL dol e Ao
2 g7 v B FEE FEd gAY St gloh $4 g FEE AHpA H99F
AL oy zdel A Aol vid@d=oute FAY £ de HE F2PY. 228 49
e 2l A HAGMEEH Y Adojy & & 43)A FgUd et wala gu® F 9
g3 A3 LEWI(Henry Oldenburg, 1615-1677)7} T 2ol2 ® HAE BUigkSw 89 ¢
ol A ol E F 94,

3 289 WA= 2 ol BYFUT 2 HAE BAY FAL A7t TP
ol €3 gtz A= X dFudth AT FFEHAE A Udd=Y
olglel= ¢& & ole dolvt fFUT BAle] T 2oy gHol2 HAE FA
H A FHe aRE JYH & IATEC] B BEA E EAVL YFTh s
Folol TP T Futo] Eoprpal o] F2E Fojde F 2L AU

1685 4¥esE YEHA HswEasE BEHY 28 57 (Thomas Molyneux, 1661-1733)¢]
A% 99 AHEE Ay 3§ £

A7k A alASaEale duen s4e ARA A A/3A R
2T SAY gAY wsks 2e Ok %ge) gaAdE egeld 19
Fog A9FA Selo], XFxol, gof, F& oW te el Ao 4857 ¥

KFU T 60

AF7HA 48 2 vpo] w2 @ HLlFart gada dojd i &g AY Wz RZJd
A 2o o H$EFart geoE AAHE AMRHA 222 Hosee ARE § FHol US
S neEs 2 o g E gaedAd HI AL USAE ZEaT

g gabel gk A AL g FEIAE/? dedFAaE gE AL 284 Ve
Arars] zZd7k Q9 Acg ®HAg a2 16699 dETEQ ZFA(surveyon)CE YHEHAEH
o] el 227 daAE AFL Agof Ao HdS= e A$ A7) dFHng ¢ 2
o] Bot7] Wil HEFES HAISE FHW AP A9 &5 o A5 AgHoH o MY
& E7387] A3 7IEEe EHA AFES 25 ddojor k. webd HedlFart

50 dlsa%azt ntegse gud uhdd Al oid A =9 W. H van Seters, "Can Antoni
van Leeuwenhoek Have Attended School at Warmond?”, in Antoni Van Leeuwenhoek 1632-1723:
Studies on the Life and Work of the Delft Scientist Commemorating the 350th Anniversary of His
Birthday, eds. by L. C. Palm & H. A. M. Snelders (Amsterdam: Rodopi, 1982), pp. 3-11& #x & 7.

58) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 43. &ol(Arts)v= 98 IF 71A wPF=E
(seven liberal arts)g 71871 HolR| % o7 M= 53] 43Hquadrivium) & 71zl

59) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p.343.

60) 1685 249 139A¢1 o) A= Clifford Dobell, Antoni van Leewwenhoek and his “Little Animals”, pp.

57-589 A& vt
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Soig W Hol fioT BAAT 43 F Jlssels FEAGEL Rojof Bk AR AFHAF
a9 44¢ 4WRY T £8 OFE o FEUS BY ohdz 2 AHgol UME JAHY
= Aol % E@dt 2k ®vZoz BAY 4 2718 B A BAE 1202 FHA
2719 Wl wet FYehA wLaEA BAMSD @@ FoH - lgey 445 Ay
£37 oM MPEAE BEYSTh 2k ofblE Be WEES SHPL Aot AW A
Jdse SN 4718 GEAL Roldt AE pAsHA APAEI} FuolM o AE
o Ag BAE AAA HAAL A5 WAL F gk ABAR AW 2 AHY A$AFar
A7 B4E WRER ofIAE BASA ¢ S Yo adn 1t FE GG HE A
A oWe Ae AY gt SE 28 AU el ohych

A SR ohd ASAFIE GEE A HY FE PoIA B} Rop Az} &
o #l 16a8do] daBlERoE A BA ARE AFHG. 2E R oA FAs:
Agol $ART HE o Aol FAdI HelME 3do] AHEW 168 & AewFas
Zaro) @Fe Hoh Adel ¥AW F 6u 1 drHEBAA 9T AH4 doue
(Wiliam Davidson)®) @28 2% dejd x%¢ Ak 16549 dA$aFas 202 Solgh
2% AGsHAobd L 24Hdraper) B £419 vlol(Barbara de Mey, 1626-1676)% ZEHL
500E 2 d(florins)ol @ A2 ¢ B9 A& AN T2A4L A4QY ALAFIE & 474A ol
Mol 4AN TEHS $9ACD 103 2k @ A4 AZEY a9 TAS Tob YR 4
U9e A= Aok

dowsae 243 28 223 1 olF9 AFol e FE AL HYHA 1747] MLBE
BE AR dolths) $A vgBSolAE ASHFD B BF ATS FolY £ Ux 2
g4 gzl e Uete A$RY WS $9E A5 %A HT. W. de Haan)2e AHFe A
A 2e A9 BE B3 dFEadtdatd gakn Jobe 1w o gAd @ 44
Moz NFEHE FHAY Azl UFEAY JoYo Fedshe APl FEAAY 1F B
£ g5 AFEY dFE st WAL A, A3, & FEF 52 AWAA BE AR
So] 27158 sE AolUch ool W nF B 3t A Aol et ol
# A4 A9E Mdass} 408 YATS HERSdAE A3 BRI obF AN BE

61) HoewMEARL 87 Aoy WYBA sl E. ] Dijksterhuis, "Mathematics in Leeuwenhoek’s

Letters”, in Antoni van Leeuwenhoek, Collected Letters, Vol. Ill, Supplement, pp. 443-453¢ Fz8

A.

dowszst A o] E5PY Do HAY EHN02 ofWAE ERUYY 2 T vieoHMaria

van Leeuwenhoek, 1656-1745)7F W4l 7HAl 48 At

63) domEas By FAL o ARG R HAE 16600l 9¥E d=2E 1y A F(Chamberlain
to the Sheriffs of Deift) #tgloldl Qe 314 E2e FAE Wl ¥ A 16690 Algel &4
S 2A § 22T (surveyor) AR A WAL 1676 YH R W22 (Johanes Vermeer)d]
& 229 g U w2 2% 167940 dzEe] £xF 24 U(wine guager)o] HA. of A
= EA2 welgel o FF9 4@ FAe preuve de Holland)E 8t e Qrh M@= HA
o] 8l Fernand Braudel, The Structures of Everyday Life: The Limits of the Possible, p. 244
Fxg A

64) ‘R E A} (ordinary people)’, "% 2 3Hpopular culture)’d Holo) dhaiA = ik3BL Fzs}et

65) Peter Burke, "Dutch Popular Culture in the Seventeenth Century”, p. 2. oA A 918

66) W @sd A A4 AAe Welrk Ad AL =Alg &3 YPF #BHo| Aok WL ARNFA EA
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e Bol FAAY Folth o HAA TE aTiFI AW YR ol 8 ¢
Ao Fogste & Aot

2) deMFas 7] dvAd F<]

a3 37t AA, o A Ade ARReAe 33 d8A AR Foh sty 29
A F 22 ol e A2 16739 st Z(Reinier de Graaf, 1641-1673)7} 44 &3¢ #$w
FAE 2RE F olF9 ARy Wi 53| HelFart T2 MHY FHH
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69) Clifford Dobell, Antony van Leeuwenhoek and His "Little Animals”, p.40.

70) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p.43.

71} A. SchierbeekE A st Bl SWFE 29 Collected LettersE BHE3Ia e UEEE &4y 78 olyty
o 2% #HERLe] o ANE st Uth Antoni van Leeuwenhoek, Collected Letters, Vol. 1,
p. 159, footnote 39.

72) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 159.
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73) Clifford Dobell, Antony van Leewwenhoek and His "Little Animals”, p. 51.

74) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 45.

75) Clifford Dobell, Antony van Leeuwenhoek and His “Little Animals”, pp. 40-41.

76) A FIE A #BF e FZol(mould), E(bee), ¢l(louse)®] 37X E tEm uh. o] A 74A| 9
g BAHE AR W 8 Frdn AHe & JAx KA gE AFEY BEe gF dgem
A Zstn vk & 59 old Ao|t}. “The Mould upon skin, flesh, or other things, hath been by
some...", "The Sting of a Bee I find to be of another make than it hath been described by others..."
“In a Louse I observe indeed, as others have done..”. Antoni van leeuwenhoek, Collected Letters,
Vol. [, pp. 31-33.

77) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p. 43.
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78) AT AE Aol AW TAld HuiAd BAEL 1A EFEE VI AFEC] A1 dA 4o EH
8l3 gl Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 43.

79) £ FAe Fz gge F Hd HelHo] vl Bran J. Ford, Single Lens: The Story of the
Simple Microscope (New York: Harper & Row Publishers, 1985); Brian ]J. Ford, The Leeuwenhoek
Legacy (Bristol: Biopress and Farrand Press, 1991).

80) Robert Hooke, Micrographia, pp. 5-10. o] Al 43 & 60709 &3 FolA FHEo] g A& A ¥A,
v dA, oA ds Fatelrg

81) 1673d0] AeWE 2yl AFH/Y AL Z%e), ¥, of HUFE FUE, EFYUF Folth Antoni van

Leeuwenhoek, Collected Letters, Vol. I, pp. 31-59. o|& & <ol A 7le 77 Fojelaz agiyo}, 9]

B3 20, 34, 548 A #3) UAPr}. Robert Hooke, Micrographia, pp. 125-131; pp. 163-165; pp.
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S8 @A AEel Bl 5%6}71 AT Aolth 16749 49 249A AR A W g}
ojmel ¥ TE2E WYY AdA FuAAM AEF FE H8FH Fxe 19 49 Y
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N A zAbd B A, d9dFae #de] =38 AER AFHdE Aol FeldUct A4S
42 Brian ], Ford, "The van Leeuwenhoek Specimens’, Notes and Records of Royal Society of
London 36 (1981), pp. 37-59& #z2% A

83) Robert Hooke, Micrographia, p. 133.

84) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p. 99.

85) Aol E 3 WA FFRIE 16749 49 50 Fojd oA Bl HA M 79 3 £ T
3§ BEAFE 313t gl Holoh Antoni van Leeuwenhoek, Collected Letters, Vol. 1, pp. 67-71.

86) daE #FY o FAFL ALY A 7EL 16749 79 6494 HRANAH S FHEc). Antoni
van Leeuwenhoek, Collected Letters, Vol. I, p119. 283 #a8l#& £ o 44 O& 4 YUEE AQHs
o] i3 =97 16759 19 229Ae] A3 2t Antoni van Leeuwenhoek, Collected Letters, Vol.
I p. 211.

87) WAE #Fol gd A AFL 1676 19 22U WAA Ho)xut 3 HA AFAF HnE 16763 10
9 9¢Ua HA A3 Uth, Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 347, Vol. II; p.
65-161.

88) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p. 87.
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89) Antoni van Leeuwenhoek, Collected Leters, Vol. IlI, pp. 281-343.

90) Antoni van Leeuwenhoek, Philosophical Transactions 31 (1720-1721), p. 91.

o) HaAse #H9WEae A7 oy B9 K. van Berkel, "Intellectuals against Leeuwenhoek;
Controversies about the Methods and Style of a Self-taught Scientist”, Antoni van Leeuwenhoek
1632-1723, pp. 187-200¢) =43 44 Sdot,

02) Antoni van Leeuwenhoek, Collected Letters, Vol. 1I, pp. 257-271.

93) Petra Beydals, "Hodenpijl”, Antoni van Leeuwenhoek, Collected Letters, Vol. 11, Supplement, p. 455.



46 "= o ehALa 2] AL, #2048 A13(1998)

olgox HFRFAE YRE g3 A 1FFH 4HHY IYE, 23 4 HGREA
Z el #EE B FACT Alte] Al wa} delFazt dn AFEANA Al #FE
BAFE A47t 248 AU ARA A7 22 AFER BFY dide] $HHE B
o] ettt % Bl ¢uFast HAepAALgte] wFol daME b Hel A AAs] d¥ B Ao

i

‘E ogf7 dE T Aol 438 dAv|Fd AL XA Hol FE F v A FH ALY
g9 29& A 9XE 2 TUHE AF3E AEE FFAF T DI 298 F U
EoyeilEas 27 AYgE& 4uicdE Aol B& vt d&7? F8E MR YA A&
gAE YAodA B ¥ ouirt ¢lg Ax REY AR ASAA Be AAEgAEL ¢
WEze BEE AF9 HgAEo FAEL 7ML Yv gy sddl 2A#HA #4sien
3 g wetd YsaFae HP3 ARy 249 d3e AY . oldl we v iEE, 4
A A2 FB AT 59 FAAZAM 9 o]Fo] Hol AZHUAT ol LHBELF]
FaE FHE ofd digol FAd dsA MAHeR A7ERA FUt BHE Algel
Y a7t A2 GujFeg dtu AUY AL, 53 %79 a9 @93 FYPL IS UEA
7l Aot adlxn aF 19 A ZvV|d @viFE 17t FAPA HFY v nE ALE
71

4 A Lol M e BSMFER

LR L

94) o] R wiy) Hge #wjAute] & 4 UUW RS AF olyr} thE FHE YFolu Fo FFEE
ol dege & 4 YU HAXo YRR G399 §IEL olH RUEC] AsHA wEAR Holgn
#Hx o] oflrh ol RUEF} ste) Ui AAY == G L’ Tumer, "Are Scientific
Societies Really Necessary?”, Essays on the History of the Microscope, pp. 233-245¢ #z% .

95) deEzs FEAES AT RS Antoni van Leeuwenhoek, Collected Letters, Vol. 1, p. 299
Vol. I, p. 103; Vol. V, p. 209¢ 9} 9t}

9%) ol e ABE FET 2599 WA ¥y AYE AL APHFIE HNHAE =
gS5o] Bol AT A Y & F U Clifford Dobell, Antony van Leeuwenhoek and His "Little
Animals”: Being Some Account of the Father of Protozoology and Bacteriology and His
Muitifarious Discoveries in these Descriptions (New York: Harcourt Brace and Company, 1932);
David Bardell, "Antoni van Leeuwenhoek’s Explanation in 1704 of the Function of Eyelids”, Journal
of the History of Medicine 39 (1984), p. 46, Luigi Belloni, "Leeuwenhoek, Boerhaave und Bleyseyk
uber Spermatozoen”, Janus 52 (1965), pp. 193-217; Frank N. Egerton, "Leeuwenhoek as a Founder of
Animal Dermography”, Journal of the History of Biology 1 (1968), pp. 1-22; Edward G. Ruestow,
"Images and Ideas : Leeuwenhoek’s Perception of the Spermatozoa”, Journal of the History of
Biology 16 (1983), pp. 185-224; Edward G. Ruestow, "Leeuwenhoek and the Campaign against
Spontaneous Generation”, Journal of the History of Biology 17 (1984), pp. 225-243.
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97) Tulolazaedslol,e] Yol IYER FFH 2 o F37 AL &2 20-308 A=A Aol &
AL 15541 9) W& R D U oo} W) W Eae HujAL vigo] 0087 dE Ax AN
o} d@eylEa @ojde Asd g AMF EALe ] van Zuylen, "On the Microscope of Antoni
van Leeuwenhoek”, Janus 68 (1981), pp. 159-198¢1 A=z i},

HoulEast BE 400449 A F dol s FEUANE HE#R 2% Hu)F L ASAA ol # ]

w27t & A} Savile Bradbury, The Evolution of Microscope, p. 73.

09) wewFEFas Hu@ Fzd dsiME P. H van Cittert, Descriptive Catalogue of the Coliection of
Microscopes in the Charge of the Utrecht University Museum with an Introductory Historical
Survey of the Resolving Power of the Microscope (Groningen: P. Noordhoff N. V., 1934), pp. 13-16&
Fza A zWe #HLWEAZ} “dark ground illumination” WY& AMEHEE AHelglm wa gt
Clifford Dobell, Antony van Leeuwenhoek and His “Little Animals”, p. 332.

100) @S¢zl A g0 dsA+ Brian J, Ford, "The van Leeuwenhoek Specimens”, pp. 45-50% #= &
A,

101) 16699 FEL HS 8t @S HAFolA 189 Hold 4AH 7eg Hi Eokd A& ARG

98

=

The Correspondence of Isaac Newton, 1661-1675 (Cambridge: Cambridge University Press, 1659),
Vol. I, pp. 9-13.
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102) A+ FAE Ado] FAEC AYdte AG £ HS A FAYE 4 glu EAM £33 2
AA Hag =42 uhEo Yoo 2y, Antoni van Leeuwenhoek, Collected Letters, Vol. VHI, pp.
114-116.

103) Antoni van Leeuwenhoek, Collected Letters, Vol. II, p. 311.

104) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p. 145.

105) Antoni van Leeuwenhoek, Collected Letters, Vol. I, pp. 147-151.

06) Antoni van Leeuwenhoek, Collected Letters, Vol. I, pp. 193-195.

) M@ =oA Mo 2489 fFaa 23le] 71zl oo 8- & Willam Fleming, Arts and Ideas

(New York: Holt, Rinehart and Winston, 1963), pp. 521-5228 &z A
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2 A2 uw oA BF A A HAE 2EE ot ofF FHEIYY XM AP &
2o A F39 2% (Nehemiah Grew, 1641-1712), AU(Thomas Gale, 1635-1702), o} &
(Francis Aston, 1644-1715)2 2 ololH i #l$HF 9} o] Alole] WA Ffis LA A%
g9, A4MEA/ By #AAe giRPo] 4Yse oM YEHUL A ¥ #AZ}
r43 3B ,(Philosophical Transactions)ol AT Fa+ 1678 #$HFae] BFE AA
H goRE dowdas] e o NaA Ho 1680dd 1& 4HGY Y Yor FH
1 AgE 9AE FHLUFTIA FPGI ofo H$WFIAE AFEHA £ £& £
o} 1100 o] Eo] 2 A7 % Mo FPe3 = 1680d 1€ 29¥9] EYeAN HAFAE e
2 A2 d9AFaE 993 Fdo] @ Aol 73 ARAe =@

a8 de$Nias A AAZ 508 ) 5 £22HW AL ofUrt 53 A
(Edmond Halley, 1656-1742)7F B4 #& 3 A<D 1686-16929 2 1712-1719¢ 0 &= & $Ha %
39 B ¥ UL THE FHR,d AgA ¢rls Fohu2 oG B AN dAedFas
168749 849 6U= WA A HY(Robert Boyle, 1627-1691)) Al EH AT o7& d% A= ¥
guhild) Fystsote] BAV £2EA BPE W 9T as g2 AGAEdA HAS 2A
U glgojy yiddsdz g AREe 2084 A #3E dHgue

1720d ARy T3 3y,o AJAS AR FU(James Jurin)@ thA M @S
Nze geMmEaE 357 2o &L FYo Fa Aol A miA Y @] i
= xo HxE W79 F88 0 E(Johannes Hoogvliet)ol Al Wol2E & Fyop a8 EE
o] MAo] T} e F4& 2o gt Bl

E7R%E x(F) 499

o
i

zg9 1E Fol ¥ YAW AN V&L @A o

|

P

108) 99 st #$fFa Alold] AP mFol thd Mg &2 L. C. Palm, "Leeuwenhoek and
‘Other Dutch Correspondents of the Royal Society”, Notes and Records of Royal Society of London
43 (1989), pp. 191-207¢ =¥ 3.

109) Antoni van Leeuwenhoek, Collected Letters, Vol. lII, p. 197914 A <&

110) Antoni van Leeuwenhoek, Collected Letters, Vol. 111, p. 193-199.

111) 3o} @ ~(Christiaan Huygens)® @$9F=71 949 83 slgo] Hhks A dEd 272 9o
Apatel] WA et HAAs77AA doh ‘Nl y a quelques mois que ceux de la Société Royale de
Londres le receurent parmi leur nombre, ce que luy donna quelgue petit vanité et il demande
serieusement al signor padre si estant revestu de cette qualité la il seroit obligé de céder le pas a un
docteur en médicine”. Christiaan Huygens, Oeuvres Complétes de Christiaan Huygens (Den Haag,
1888-1950), Vol. VI, p. 29.

112) @7t rAs Bx,o HAAAS ZL AD Avish d-aFae @l o e dex gL vt
o] Aots] AT 1 GG ol fol dsiAE d7d vt Yok

113) P. W. van der Pas, "Leeuwenhoek’'s Correspondence at the Royal Society”, Aere Perennius 18
(1975), p. 7.

‘114) o|# o] &z Zz+g Mo] t}&eo thA Helrk Antoni van Leeuwenhoek, Vijfde Vervolg der Brieven
(Delft: H. van Krooneveld, 1696); Sesde Vervolg der Brieven (Delft: H. van Krooneveld, 1697);
Sevende Vervolg der Brieven (Delft: H. van Krooneveld, 1702); Send-Brieven (Delft: A. Beman,

1718); Epistolae Physiologicae (Delft: A. Beman, 1719).
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FAAA A& FE2HFUD oA FL02 FAYY 29 & =AHY HYy
Y4 oA g2 AdA o] F 9 HAE ZIo|Z R E}Qoii SAM &7
T AAEA 7R & Ag FRISdeU

ol HAE Eoz deiFas Addn A4 EuA F 26712 $YsYo F=3

EE EE AgAEC] deiFae 478 29 E AL Uk B3 TFAoA Houwl
F39 d7e & WolgozA) ¢gtt}, ol P2 (Christiaan Huygens)® 391 Al S A(Antonie
Heinsius, 1641-1720)7} &l $-9¥3 9] A8 Zgso] Asfslels AW d2 YT Holx 2y
THU6 Fo] 1449 A (MEIAY =2 (Dodart)7t #$MEAE 33t o}7bHu)(Académie des
Sciences)d] Ho2 WEHAY Ao JHME TP AFEL Y YeRIas e
of AAY] wtthaEe] Wel 43 gvke AL & €3 YATGUD o] F Uo] HWolyw 77}‘%"’
ZF2dA du)R Zgdo] F2 ety #AHO] o]FojHy] WRo|} 123 AYSL -
29 A5d 2ol AAY AAY 3 PRI uEE Aol AR WEd 2o YA Aw
o2 AL F-4EE B3 "ast ddz A4 D #eu3ad g sty B
G AR 32 ES A (Nikolaas Hartsoeker)®] th& 3L ol 59718 s 1 o).

T @ 22 SHAFUTY, MRt Aol 1 BE Fgo] glolN 2B
3 fAbet7] dEol vhe FEFUT 22} Dok o)F Aoz wolSgw A
22 $2¢ Azte] ¥ AYUL 18

agx 23] FAAHUY W AHMarie Frangois Xavier Bichat, 1771-1802)¢] th& o]elr| &=
Z@2 3atEe] dnFo] ¥R fE AU AFE watx gty AFRSL woRo)

Oy 23 #4332 10 FAE A e od duAo2r AL s B
W oo 727 2EuUriE AR Wb Bolo] o] [dvHelgt=] e FzhoA
ojFo{A = A HRde] e Fo] 2 £ F Hol WE U A B
Hustd oy REF SolA #AY AS A A7 Aoz HA Hu A7)
dFS WA 2 Rolr] yhFolr 9

JHE ASAFAV g AF A aFH IF9 FUIGE GAZ 12 BAE 2
T W ZFroMe 2 AZIE FEA 2PY AL wWolHH AFo] AYY A= vd

115) Clifford Dobell, Antony van Leeuwenhoek and His "Little Animals”, p. 93914 jol&.

116) 3lojglAe] w=¥of] thsjA= Antoni van Leeuwenhoek, Collected Letters, Vol. II, p. 189; Vol. III, -p.
37 ust Stk 2En HAIA 29 wHo] ths)Ai= Antoni van Leeuwenhoek, Collected Letters,
Vol. IV, p. 163& &2 A

117) Antoni van Leeuwenhoek, Collected Letters, Vol. III, p. 333.

118) Nikolaas Hartsoeker, "Extrait critiqgue des lettres de feu M. Leeuwenhoek”, Nikolaas Hartsoeker,
Cours de Physique (A La Haye! Chez Jean Swart, 1730), numbered separatly, p. 42.

119) G. L. 'E. Turner, “The Microscope as a Technical Frontier in Science”, Historical Aspects of
Microscopy, eds. by S. Bradbury & G. L. ‘E. Turner (Cambridge: Heffer, 1967), p. 17790 A |14
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=9 24719 duder O AFol *PY ZTFx9 A7 Aol adE HF3}a dx
g 5 Uk AXNHAE dBFAZt A KA AN =99 dde] @ AUL E
ol gl o3 AL BAE THHNE FAHoE dFdFas Ao 9¥E FAH. 95
AN 2 GFol diAA 4 B Ao}

2) HeAEEEY e J

993 art AEgxEy 2{FE AN B JEE AR de F oA 2 Al vk
A HAE oA A7 AFED AAYE G E AEEC] HLMFAAA B¥E HAEC] e
dol A FoE Aoln F HAe d$WFEIAst AAA Aalo] dd #A o9 AE AF
e dol A9 utE Aotk wekx HSWFIAV AFAEZRE L JFL HeLEFas
Aol Yeld A& 7o A AMEE Fute E2st vk

W7k Brlel #wFEart deAE2RE 34 4% $L AL A F HA FEUd
oz Held A HAE #F dae AAsSe BANT F dAe HoldeAed REoAU
ZF g dAse d AFPAA 29 F B o oA dEEY oFf YAEY Foo
oo g0z FAE aue HHH F2E BHAM 4¥E vAE AL gdh gy
F3a9 27 Agdels #AE A& AFsed F29 Frlolagagdel,rt & IS 713
Y o)Fo Lk o g HEo] 19 #F S AT W =& FAY 19 HAE
Ay 29 MAd UAE HEY EEL ¥ol B £ v M Trlola2agdol, & A
A zZtzh 2ol Wy o] P HLAFAA JIFUD 9 2u(Willoughby) 9
Historia Piscium (1686)% %3} 7](Malpighi)®) Opera Posthuma (1697)& #& FUth olfd %
A~ (Willis)]  Cerebri Anatome (1664), @ tl(Francesco Redi)®] Experimenta Circa
Generationem Insectorum (1671), 15 9] Comparative Anatomy of Trunks (1675), 3239 De
Mulierum Organis Generationi Inservientibus (1672), W™ 299 Historia Insectorum
Generalis (1669)%¢ d$¥¥art Zdngdves FA7 b0 HelFas Ao 3y o
of o] A& AF AAE FHAANN T AFEY o2 WEE & FE UAUE AHoln 2
g Ay Augdoh o8 Eo #9dFas 16709 2¥ 1Y AA4A Hoje Ho Ha 9l
£ ol(louse)& ¥ 1Y-E& v ¢z

o] ME ol 71 & 4L v|F AL oilx AT FH,AE FHolg. 19 HAAE F
6052 THS 8H,7t Q4o Uk PSS} HeiFadA dFE HIE 1Re F=
o] §&A& E% Aolttn Holof Fc} HHMFRE THEY YJH,E FIHAM BF Y A
of e NEZ AAY Ao FEd] dF FHE JPEY &S ALGEE F AU A2
gtz #F Aol e HAA HA$AIFAE 259 RIAGA S| ‘AARY ol A
ek gol & PR FALE 19 ATE AY B £E U HF @ A FA i @2
A2E s7E dn FA #dAEo]l 19 #AHE A9 HAAIFA =93r: ok FAT 2
7t 2712 & FAE dBAUA AAE AY 7 Aol e Al HFo B w ¢ M4 4

il & Mo

120) o)} e EMEE A-7Ad d#iAi= L. C. Palm, "Leeuwenhoek and Other Dutch Correspondents
of the Royal Society”, p. 200& #x& A,
121) Antoni van Leeuwenhoek, Collected Letters, Vol. I, p. 273-275.
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¥ B AAY 39 FEANE 3R HEE d A st dde AAEH BFI E %S 1|
A YU Aoy UG,

ol RERT YLuFarst Fexg FE2AA e o] & YL 1 HFREFYE W
olEQTE Aol #H$wEast HAZEFE A @ HEE F /HNE 58 B ¢ Aok
HA PemEast dyleee T3 942],(1644)9 vgB=o] HARQ Principia Philosophiae
of Beginselen der Wijsbegeerte (Amsterdam, 1657)& 91%1& 7Aool Qo A o] Hrp:
I8 AF PEIAY HAE Fawd gIZEFAAREZREH WS 74l o AdlR

AeiFac Fge Aupd HAEZEFY TN 53 EF o84 FFsn e AL
oy ReA 2AYE 4 ot} HAZEF £ olEdAe Edd AFE FUT AR o7
7] W&o B F§3 Edo] Fdy IFL EASA gedn Eol g3 qit2E:S
£3& 2 A7)d wa g A AR FEST QY 232 47 ggI F4E °|'r‘f_ =
A9 % WA BF(second matter; celestial matter), x| 79 FAFEL o]FE AU F A E
2oE £ A A EZ(third matter), 282 2 Aol & A1 de WA 44 A HA &
A(first matter; subtle matter)e|th. 2l A$BFEAS} o] o2& HWH F A HAJANFH
A4an g AL B 5 b0 28 HAES FAI K@M 718 dEse 4P E 6
HA F719 g&o] 757 HaAME FRAUAMNL AlgtAek st At Ao oA UF
& YoE dFE2EFY EAWE gt AQd 2t 4o HBAM T2 F9 b 32 9
A7 #eE S8 wAURTT A8 A3E BAsy A HA EF EAE IAge
ole) g AL olFe AL FHAsE dAHE wrEH o2 Jepdrh 16839 1249 28Uz HA
Ad A5 AgoA 89 WAL F717 53 5 give 4828 JYn JdedMRE O F
B8tz B3t o] F77t BEY FriolA wAE F7)(subtle air)i= ot Fxan UH}.IH
=3 16863 1€ 2292 HA BoF g g AL HAE of 18 Tus A &7
971 37)9 o] FolEr AL T Yoz A IV &71E FHAA wer 99 u
247 qEoletn F73r}.126) .

714 © uolrl HSHFaE AN BAYA REFT BS RAEo| ‘AL T(globule) =
ol2ojd Uotzm FAHY 28 $H4 AL ‘B FAE HAJYTGT B b oo v
s AL FAZ olFoA Utki 7EHHI ojojM B @F 1E I, HE, & J&FH o
2 2AE0] IR FIH FA AEQ AL FA'R oFojd uvtn F YD YAy
A7} o) e BHFL o o] 'Fe FA'E WHNA FPJm T W £ Ho| YW o] FFE

219.

i} ‘l N, e

m_.

122) olal AgE2 93 9gAdd ZFW(Theodorus Craanen, 1620-1690), ¥ 8 F(Comnelis Bontekoe,
1647-1685), B %712 E(Steven Blankaart, 1650-1704), % 4l(Lambert Velthuysen, 1622-1685), 123
3 o] §l ~(Constantijn Huygens) ¢ %%t H A. M. Snelders, "Antoni van Leeuwenhoek’s
Mechanistic View of the World", Antoni van Leeuwenhoek 1632-1723, p. 62.

123) H7RES EF o]&d CH\"} A4 49L& E ] Dijksterhuis, The Mechanization of the World
Picture, trans. by C. Dikshoorn (Oxford: Clarendon Press, 1961), pp. 403-418% #z & 7.

124) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, pp. 57-61.

125) Antoni van Leeuwenhoek, Collected Letters, Vol. VI, p. 195

126) Antoni van Leeuwenhoek, Collected Letters, Vol. V, p. 387.

127) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, pp. 67-69.

128) Antoni van Leeuwenhoek, Collected Letters, Vol. 1, pp. 157-161.
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A9jstE 2 Aol A iR ARSAAH AL FAE AP o] Ac] o LAHHZ
dtctn sdEE Ax Ade] dulFer AT F YL 71013}3'- Azt o] grelx &l
MEIE AN B2E H4se b HA2EFY 7|AH RAdEE A FuA A& N
t}, Az Algte] Ao A2E AFYL W Hol:= **%v(ﬁﬂﬁH g7t2 ¢ nErt §
g A7) giolgtE Aol sy z+F A(E)BD, SA(AH)R, F3I1B) Fof 5t of EFES
ga5e drR Aol BASE Feo g3 ARAE A L2 Ao Al AFdct
3}21“‘ d9iFas grteERY T FET FAo2AA oA &3 EMNA 7HAHY
Fo MED YA A$HFAE R FE A BFE BAEE HA HERL o2
&1 A BolE A$E =8 Holdd aga HAREAHQ JAH HYE & Fo ‘g9A
Z8d 3¢ dnve 38 APl 4HE HAEAA o ¥ =& FUY =
‘Q-a— QEZIE 130 Y Fart drl2EFNE 8¢ AL EHol A2 2RE o8
A AAle] BEe Ags Hn s AA 29 FHA AHL o] o|ge &Fojy Hius
e Agrt @ a7t s AW AL thge 1o wAY MEE Ad diE 4% A¢
= Aol

oA JEES & g9 A9 A2 AF Avt rE e A 2 4L 47
A% Aol ohyFUT A AL At Brlel O A FeEG A Fo B
A AR Ae AAe] dF B AEYYTID

o]RE FHAAEH HEFSWA ALAFIE HF BFL o} Yz A9 AYE 4P
B 7R AW A g4 AW 2 dFe AdHe|An 2] HeAFart BE A
FozA dulAd daiA Az IR A He g wirAeE ZddE A &+ At

3) AnAste) AE9} Mg
G 4B o olglel $52 o J|F[AWAIE AguTHE T 4 2
. oAl @uiAe F7U £44 AAL g £ A FUE 772 Agdd..
ool o] ATE WEAA HE YRR} Aol o] Fojol A AekH k1

1601 F32& $ish 2ol 17M71%el dn o) FAshatge] #Ae FHoAM Wiyt MRY 4
e sergch F3 AAE 99 #ee Fu dE AN FUBE 9% EA dFn e ¥

129) Antoni van Leeuwenhoek, Collected Letters, Vol. II, pp. 367-369.
130) Antoni van Leeuwenhoek, Collected Letters, Vol. V, p. 13.

131) Antoni van Leeuwenhoek, Collected Letters, Vol. V, p. 9.

132) Antoni van Leeuwenhoek, Collected Letters, Vol. II, pp. 17-19.
133) Antoni van Leeuwenhoek, Collected Letters, Vol. VIII, p. 245.
134) Antoni van Leeuwenhoek, Collected Letters, Vol. IlI, p. 397.

135) Antoni van Leeuwenhoek, Send-Brieven, p. 222.
136) Robert Hooke, “Dr. Hook's Discourse concerning Telescopes and Microscopes; with a Short Account
of their Inventors”, p. 257, 261.
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4 e dE ddde 2F 238 Felstxn Yok agx 9E AvRAREE oA A
olfr2 BFAE Wyt 1747 Bdol FUAL 1AY AANE UFE ¢ ware WAL &
e AEolY ORE $23283 7eE A7 53YYG. 2ddade 233 Ay
2 FH AFALAE BFHD AU Ao AAE Ao WY 3o BB 1FL HY
o v agd oA o AZoez AnA YL wRPL 1T 222 TG =
Aol H7t Ao ¢ st AQRAY. A% a2 Aol 1 9% 2 EFY SYESS
il ol ¥71n FAHA Foel] F& AGHOL Bur)e] F9E O ALHo] FA ¥
o EE2UY d¥AEL Y7 49 AR 2 ez sE sistel ¥ s} Qo
AR F7)0F 1689del = Lo wulsh: ‘W HE 22 AHempirical sect) o] 19 Yol u
gah= AR WolHThIN D7) HZEF Y MM o8¢ YTHA Zo] Holx ¥
HE TIAER olFolA U nFE B o|EL Yolu™ 7|8 N5 Loz e 3K
= H =gl € Ao i We] AYE AAASE vl AAE AL B B 4
AsAe Z2AT 359 483 =24 T2 RIon YAk “du)A3 ¢ AHgaA ofHg
Ao B e ALY, 249, £2 $4Y 2YS BRYT DA olHY A48 ofsd=
d oid 2ol HAert ey 2dd @ gaAe e 22y s JFe opEs =
t} 139)

ol dée 4G HAAEo] dujAe AUY vzt FAHYY] WEo| BYH Aot
@ Rl 23 sle 232 498 & A2z Jdgd o] A o7 d HYe 2 2@
e s 9%E W B AHxEL dAvE Ao da JJE =71 Sobyth oA @vA
e FAEY EolH wWy 3r14Y dAelw WEA HUT BE AZE AlojdME dAnFo)
W& Aol Eo1F olf7t AR A2EIA AHE AXNY 238 oL A

OE gAEe] HYd ol #FelE B ofn] HeAAsd B SdEdd H9wEa
o AFE obFE XFE 2A gtk AedFEAst 38 F UAD olfE Wyt HEoHN B
2%l 27k A e AW 2d Aol G2 JRAEHE e Aoy WEelUh #H3t
Aol Mo ngd dv)g fado] gt X Hi@ oy o]8H Bo| F= @AY 2 A
T2 EHE AE dsdFAdqAe adA 448 £A71 oy

5. ¥

i)

<o #ate] Az} @A AHEHY] AXE dAnALe A2E Ao giF #Mo] F5d 17417)

137) &gv2de]l He EAd tslM: H Boerhaave, Life of Swammerdam, H. Boerhaave, Book of
Nature, trans. by T. Flloyd (London: Printed for C. G. Seyffert, 1758)- #Z% A,

138) Z¥& ARt Az2F Yzl AtolojM WolHH =L C. Daremberg, Histoire des Sciences
Médicales (Paris: ]. -B. Balliere et fils, 1870), Vol. II, p. 170& #2% A,

139) 29719 2&ats e tigol s Catherine Wilson, "Visual Surface and Visual Symbol”, pp.
102-103¢ Z2¥ A.
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9 Bo7le Ao 2 A/E UG RE ARES 374 2297 AHA o) £7E
AT B opd FAld EAS 348 AARAN 27HARD FRE 2 FAN IR
= AnAe 1 2Yde FAz AVE Ao

8, FAREL ved 57404 o Yot @nlAol AAR Atte] ARG HAF 72t
& ANBY EQl BH 2 RFT AT 2@ slY W) HFAEL 259 27
= duZoz 97 waolgtn 94714 ¢E A4S WnZez wIddn #d. 1dn
Avjgoz WA DAY FZE NAH U Bo] Eo) HRHIIE A ST 17477
o 7b] Aol olEe ANTol WulAd AAW Jdrk UE HPE A AR AF AYe
T8 1 A% et Gdo4 AL 2000 o4 AAHT F2H2(Louis Pasteur,
1822-1895)1} 75 (Robert Koch, 1843-1910)2] # o] o] %8 o] Folok thal Bte] gofog
A,

oeld A ASWEA} FAH}L e AXNE SEaT 1747 WdIEe AYHA
BE Agold & AR AAReD %7 AAA duY ATE AAYTh 27} Aol
A7E NG Br19 Hae gAY ge Fetisy go) gy ALdafas W6y BRe
o o dBy AAS ASAY A4EHA g HaAm P Aol ofuet wol ¥ v
29 Ao 2A FY4E ASPh 17472 g HERse] dvAe @ JdE Hex o
2 gz pue B3 9% 27 F2 AN AYL ALY £ ANW ol%E 7 AW &Y
o Mol the WepAtET ASRE wstthe AolA Fojop #r)

FA% 174710 A2 duld Ade g9 o2 AR A ANE HAUE HLAFa
olgute] A7 ob oA € olf7t 2% HARE Aol o|FoHW BEF LF ol
Be A4 ZPEA ARY SE Aok ASNFEAE FUH 50 do] W BWFE HEA
N2 Be 98¢ Fuustth d94Fas) AHASH LHE T & AUQ MR 2 €49 1
o gHF 7)&olth a7t olFo]l W ¥ & WEe FetAZolA WAH sel ¥ AE © o
A2 5 e 272 WAL Be Feamol 29 Bad BAL sgelA Atk o P
AN Fuo] AW HARFED AR gl Wew iy AR AN Ao] o
eqFacdA WARAY ANY ASATAG F% Ajole) WHE #F FUKA # F
I;}.MO)

HotEd wEHAA dLNFaE FAABREE 22 AS AASE O BE £22 %
93 71AA Hete] Je WE Mk AW WrIFez BWE AR UE 29 HEE 2B
Aoz wahx W9ttt mebd BRASY Aol RARE AL ALAFAT FAAT HY
AY A G o2 FHFHUGE AL B FE Aol opth thet dgAFa} B
$459 dRoz FaAxSo BAS 7Y VY FASE O AL 19 AURAE Alolg BF
g moFE AUe #e Boloh

140) AAES ‘FEdo] BEH PR AT F8d A FaF 9¥e Acke AH F3E 449 o
2t} wolEolx gEvta A% 174716 AL AZo] ANER T AFH HAA YA AFEY BE
o2 Agse % By AXEA zddcE Ade Bad 2ok o e, Fd U9 AA Azl &3
= AlGEY A7 ASLBEAA HolHRA R 2ol ATAFAL %Y 39 wFA E JEEL Yoz
BE e W 287t ¢tk Steven Shapin, A Social History of Truth' Civility and Science in
Seventeenth-Century England (Chicago: University of Chicago Press, 1994).
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ST BE AFES dAY A4S 2L 79 L o]EL wWAHLE 5L duT T
ME 08 882 3T & A7 BohlD 1747]0 @vjFolgs 5Y9% =78 AL RY 3
FAE} HE AFELS A2 OE A9 998 7530 S4H0F 5 YUY o £
9ol £ AHHES FolM 29 2 AP B5L AFE 5719 2F Ugo] 9Fe wy of
et 23 ol 4MRd €% Aty wiwx g 7Ad o] ANYY w4 e &
vAe2 HAGD AAPA A¥AEL 1180 HIE AP F24S Fxen AU A AH
A AF AAY FAolgkE AME HAZ AT YA JEL VAN FHL MY =
ZEH 2AE AN AW 2ol BREAYA AR YW S 4HE @
ZIAR BREAE oAt HE o] §uh whdd] BE AFEL 4% AIEAEY
t} 142)

OIZA ole] Wl AR zolzt W] WE] AGAEN HE ALE AtololA AnAL A}
olel Fi o] MFe E=TH'Q FE WEUDG FYAEL ANEY W] wa gy
3o A4AY AT B FHE F LT AT H3} olstdv|HY A $AFaY B
Z 23E FASIE 9. oYY HEE d9iFAY F$E spAAAAA BB 2
< "ad 943 HAgg

AilFae] H4E 58 29 2 AGAEN BE ARE o] FE HALE 213 B3
HA HEAR B MEdteic HFAMAAENA B 1A AdE 2 HE 94 2o A W
As BE AEol ¥t AEAY Ao Ao B BEojty w3 B3 Ao A
< HEAEL] FolARt o]z BF AFEY Fde AYHA 1 Y =& A1 Aed
o o] RS AR o] S FHE Euw HE AHYEL IFE JMIE £ 5 AP F
A= #ete U gol & AdoA the JYaoz $AZ o 4rle W¥s BdY Holg. B3
AT BE AFRE Atold o]FofAE @FI ‘=T AH ol § AlojoA AFEHE g on)
9 Aol AttE AL gt o] Aolg WEo] Ut APE Lohjo} BE AtFES] 3}l
Hahe] A ol 243 AHE FE £ A& Aotk

141) ol#@ )= F o dwrgsd AgAEo] ojpvet BE AR JdH ofwiFo] A AlojoA Y
oldnt. a3 F o A EARY 22 AAAHE N2 dE ATL &3 Y& AFE Aolo:
old Fol gith. HESAG &3 U3 AHEEE YAET Bt ¢ At FAEL JUsA wA
2 Y98 Aol ofYth

142) ¥ 7% 2% dWA Rot FYEAZ £7Y F Ak VALY ZEEAEL oJ4H Avel g% AA
€ M2 gRedME o] AAZ AYE F Az WA oA AHE AGEAel) sAw
o€ dAdA Zdd ALE L& £ vy FYEAS: dadh YA AYEAEL
H FEq A A3 EAE v FHsGT YAV GE) FHEH A4S dyAtn FADL



