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ANTHONY VAN LEEUWENHOEK AND HIS
MICROSCOPES'

By Professor G. H. FARKER

]\ ' r l t r  l lc  tc lescope is  1o thc astroDo-
ner  the ,Di . ,oscope is  to t lc  b io logis t !
Si lcc l l ic  p l rys ioai  rcqni ronor l$ o l  lo t l r
t lcse ins lürru i l i ts  äre mücl  i lc  sar l r ,  i t
is  not  sur t r js ;ng io  f inc l  i l r r t  i l )e  inr
provcxnr i  and increnser l  appl ic I i i ( r ls  of
o.e follow nNch tle saüc f:rth ai do
those of  t le  o lher .  Long bcf lorc r r icro-
scopcs }rd beeD nrrented. Io\cr.r, siD-
ple tenscs \Lerc in use. Thse lcnscs.
doül t l .ss €mDloled for  the i Is |oc l ioD of
small otrjfcts, Ncre celtaiDly hr.\ln to
tle ancic|ts. Pieces ol rock o,rstä]
smun.l into biconrex forms rvcrc lirurl
by LAt'rrd iü the rnius of isslLion
\inrmd, fln(l Seneca tells us tlät holloN
sphercs ol s]äss ffll€d $ith $rtcr \r{rre
uscal b,t thc Ronäns to pfo(lrcc large
irnages. TLc cutting of grDs. aJl al.t
\flicl rea(,|ed süch ligh perli'clnD in
nntiquit], must lla\'e leen done uDder
lone kir(l of nosnifi€r. Tn l,rl.cr tines
l:ioser ll,L(!rl (121f1291) dcscrilreil a
ctJ 's ta l  lcrs  as "üselu l  to  o ld Dn' rL and
to those \'lbse siglrt sns lrcrikcr.d, for
br  th is  n. rns thel  Ni l l  be rb lc  to sce
the lettors snfücieDtlI eDlarse(l lo\Rlor
small iIet' Drat' bo." Spccticles \'€tu
krroND lo ( r lLautcr  (13-10 1100),  Io t  he
püts into tlLo tu)utL of th{i Nifo r)f Bällt
the Fayi r iA i la t  povef iy  is . I  n t ) fc tac le
ttrrongh $}ich a ma nay scc lvllo arc
his  rer l  l f icDds.

Yet n ot$ itJrstan.lils these applicalions
of lenses to the ällaiß of dailr lifo. ealh
science docs rot scem to h c rsod such
derices. TIre truly lrondcrlul ob$eNa
tnDr of r\ristolle on the delel)|ii)g clicL

l TLe rrllo! is nnder Sreat ouigllion io Nr,
Cli0o Ddrll for perni8stur to qtrot{ frccll
f rou h is  nx{r t  ro lL,de,r r r \n l l 'orX ru Leeu.
ncnlrock d llis Littlc Ä nrlr.'r

äppcrr to } rc l)een nade exclusively bJ'
lis uDaidcd cle, for h€ givcs no inlilna-
tion in his lr,riüIgs, so far as T am awar0,
ihät h{r cvcr rNod any arti0cial nrorns
as an aid to }js rision. Pliny in his
nairral histoly has nüch to say about
lentils but nolhnis about leßes.

T}e sint)lc nricr.oscope. a b;conyer
slass n!)r l r t .d iD a netal  carr ier,  ap-
pears lißt to Lale cone itr1o gcDeral
use rt about tle tine of the Tlrirtx-
Years I'ar (1618-r618). T}is irstrLr-
nent gäirc{l graat populärity in tlalj il
s'as the nerns by vhich thc morernents
of. lnninul ivc l iy ins crcatures could be
erlibitc(l. 0l' thosc none ras Inorc fre-
quent l t -shoNn than the f lca; hence tLe
naüc of this (lclice "\'itruD prlicare"
or. ü coulnon langudse, flea glass.

Nith tla ddroDt of th€ simple rnicro-
scope there sDfirDg up in Eltlopc during
ihe sel'eulccrtl century a flonrislil]g
school ot ivoflnrrs, the crrlr Inisros,
raploN. $ho became enthrsiäst ical l ) '
engased in the study of the min[t iae
oI naturo än(l \\"ho, br the rrse of the
uicloscopc, opanod up a Nhole Norld
of lir;rs lonns never dreaned oI by
their p.{rdecessors. Chief alxong thesa
earlx enihtlrirsts $ere Nrrc€l1o n[ol,
pis lr i  (1628-1601) of l ta ly,  nobert
Hooke (1ü3i-1?03) and Neheninh Cr€w
(1641-1712) ot Ensland, ani l  last but
not least .Lur Swalnlllerdan (1637
1680) and ihe subjoct of this essay.
-lnthonr lan Leeusenhoek (1d32-
1723), both of Eollatrd.

The lircs of these tso Dutchmen
liere almost cxactly coincident lr.ith the
solden age of tüe NeUrellar.ls. FolloN-
ins the srrugslcs of Willian of Na$ou
ihe Dutch ltoprblic gained its effective



indepen( l0rcc iu  : l60 i l  ord f rou i l i r t
t ime on$ard i t  g lew inm€nscl r -  jn

ro\ rcr  aD( l  hr  c |cs.  ' l ' l rc  l r i t ld lc  of
rhe sc\ 'ent f .n th cenntr ] '  nra l 'br  la l icD
rs the cDlnr inat io t r  of  t lL is  gro l r t l .  , \ t
t lu t  t ime -^ Ins lerdau was the gre l l .s t
iradtug certer of l| rope aDil ilxl
l )n tc l i  Erst  India C(rnfnr t '  aD( l  the
Nest  In( l i r  CoDpant '  $cre thc n! )s l

|o$ef fü l  anl  succcsr lLr l  ( r !  rerc i , r l  oL
icrpr ises i r  the srr l ( I .  I ro  a soi l
thus cnornrnrs l )  enrn:h. (L b l '  connrcrc( l
1 [ere arosc an u lpr ' . . f r ]e | i€d ar l is l ic
rnd in te l l ( ' ( lLra l  rü lorrsccDce.  S, ,c i . tL
l i l { r  c \pa| ,1. (1,  lhe ar ts  J tonr ished rü( l
scn:nce b lossoned as ncr{ f  b f l i ) rc .
' l 'h is  $ 'as rh( i  i i l l re  o l  i l ie  srcät  l )u ld i

I r i r ters Jrn Yernr iu.  J in 51ccn.
I r f rnz Hals and,  äbore n l l .  Renl) t r r (L l .
, \ t  th is  t i r ro f lour ish.r l  rhc cele l )ü! lcd
Dutcl ph),si(ilsr. astronorrer and ürall$
n)a1ic ian,  ( . lhr is i ian IhrJgeos,  ar ! l  1Lc
nruioDr is ts  l \ 'anc iscus 51l r ius.  Nnrnaus
l i tcro aDd especiä l l )  l l , iD ier  . le  ( i f r . r l .

Dvetr th€ uuassuDirlg, fxcorxrrn i( rl 0(l
lcns-gr i rder ,  Spi .ozä,  bronsht  to  l ) I i '
losophy (lu Is this pcriod a novcl c\-
r l tä t ioD.  ln1.r  t lL is  l€Drent  of  n. \ ' l i le
xnd e\ .e]  i rcrcnsi rg rc t i r i t l '  Nere l ! ) rn
the Dutch rn icrograpl . r 's  r l readr ' '  n t lürcd,
SwäDncrdrn .ttrd In\'r\!€nhoch. ,\l-
lhough urcy wcrc sot ts  oL one f i l i l i rn-
l i ( ) l t  1 |e i r  l )os i t ioDs nr  l i lc  conld hnfr l l l
hflre beeD n(,re in (Dtlrast.

SNrrnner(lnm. {hos0 life has bc(l
co p letc ly ; l ( tche. l  l )y  -N{ ia l l ,  wat  a
natire of ]\mstcr(län) arld bo r irlo
rcasorable aillueDcc. Ilis father'. a \rcll-
to<lo apollrccarr, harl ostablished a l,ri
rate üuscLrnr of ratulLl hisiory. SwnJ!'
merdnn l l lc  sor  $as in lended lor  urc
mir is t r r ,  lu t  le  f f ra l l ) 'prera i lc( l  pon
his {anili' to let hh shrdr neriififu,.
lIeaDNLile naiural histor]' becäüo his
passion arri ißects Iis special crrc.
He attcrdnl thc llrivtrsitJ of Lcidc!.
where hc rnadc the rcqüaintän(!, ot
s tcno,  de Grf la f  aDd Sl l rnrs.  I Ie  l l r rn
traleled in france. 0n his retuh to
,\nsterdäm hc coniirnrcd his anatollLioal

ä!d nL0( l ic . r l  s t t rd ics rnd per fcc icd h in-
sc l l  i r r  rn. t l ror ls  , ) l  de l icate ( l issect ion
an( l  i r , j . ,1 ion nn, l . r  the s iDr t r l0  , r iüo
seot) . .  lu  l6( lS ( i ,s  o.  dukc of  Tr , r
tär t r .  Y is i tcd , \nrstcr( lärn,  r r ( l  $ l ten
-qNr l r r )crdrm o!0r i . ( l  for  L in ä fn l l r
sroN'r  ( r lerp i lhr  l | l r (L snoN.( ]  | l i r r  the
\r iD!rs ,  lcgs ard 011l0f  par ts  .1 11,c fu
tur 'e  b l | t t r f f i l  in  I , f .cess of  I i ' rmal io
ard t rc l ( l  är r l1 'un( ] . r  the la f l r l  s l i in .
tlosu) $'as so irrprpssod that lif oflere(l
S i ! , r r rLerdan a Lr fqc sum of  r r i r )et ' for
the h1t( r ' !  co l le . l i , r rs .  pror i , lcd that
.qNärrnrc. . l r rD Nould coDe 1o I , ' lorenc.
an(l srtll€ thcfo under tlre l)ntronag.
o l  i . l |c  ( lLrke.  TLis ofer  SwxnrDrerdan
f fnr l ly  ( lec l ined.  l ) rnrably o!  rc l ig ioüs
gr .oul rds.  ln  l (161,  N|eü l re \ r rs  th i f i : ' -
trro l.xß old. he ptrblislterl his "Gerr
ef r l  I l is tor l '  o l  I rsects."  I t is  lca l t l r
was fi|x lrorn rol)us1, aDd dis,!rfeenrents
r l i r l r  I is  Ia ther ,  \v lo  ld t red r t rn nai
nra l  h is tor l .  äs ro l  x  Sai r l iL l  o .cnl ) r t i tu .
lcd to i l i fücul t ies.  I Ic  1räs anr l ) i t ious t , )
{iorll)hle furrhtr {nk ox lh{r insects
ard prr l icu larh , t r r  the da]J l ies an( l
t Ie  I i Icbe€.  a l ]d  iL is  he d id l lcspi te a
ccf ia iD amoünt  L ' l  tarcntä l  ot , t r )s i t ioD.
Eis a(rornt  of  lhc dar ' f f i ts  $as r rnb '
l isher l  i r  l6 i ; .  l ' i !e  I 'eaN Later ,  in
1t i80,  r l tcr  ser i .us i l ine ls  ur l  man) '
I i rancia l  rvo l r jes,  le  ( l ied a1 ihc eär ] r
ase o l  for t t . f f \ 'e .  Thns SNaürnrcr l läu ' !
l i fe  r . t lc led i ts  tor( . lus ion.  tho l i fe  oI  ä
lnan rcademicalll träine.l. r.asonablr'
tr.rvel(xl, ctrltru.i1l, (lependclrl 0hieflI
uyr i  h i i  f  i i ly  IDd sLor t  in  rcars,
jn ,1!rosi ercrt rospect the rc11' op-
Ios i re o l  lhat  of  I is  conlpatrnr t  Lceu-

Atli|orL] yan Inurlrenhoek 1\'os bol.n
ai  l )c lh in  1632.  His l i fe  aür l  doi  gs
lar .  hce ' i  most  s \ lnpathet ica lh and de '
l ig l l fu l l j  recoldr( l  in  a recer t  nrenror ;a l
voluro lt' Cliftor{l Dobell, a scholar to
Nholi all otheß rre tu(lebtcd lor this
lälor ol love. TIc rarcnts ol Iricr$'en-
hoek $ele of q(ixL Dutch s1ock. his
fa i lcr  r  basket  nRl icr  of  no peNonal
or  soci r i  d is tn let ion,  h is  nx) thr f  the
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dnushter of a rr€ll-to-do D{tft brexer.
Of their scven clildren Anthony rvos
the fffth, born in the t€nth year of their
lnallied lite. The father di€d in 1Gl8
whe[ Ant]ony was five years olal, and
the mother, after a second naFioge,
Iiv€d till 1661. ^bout the time of his
mother's romarriage Änthony vas sent
to school ot \varnond nelr Treiden.
AppareDtly he trever looked forsa.d to
a uniy€rsity car€€r, for at the age of
sixteen he wetrt to -{.msier{1am, rvhero
he ent€red a linen-dräpcr's sltop to
leün the bNinoss. \Ytlile he sas in
'^.mstedam it seems probablc, accordins
to Dobell, that he mado ure acquai tonce
of Slratlrmcfdäm some ffye r€ars his
junior. Aft€r six years' apprenticeship
in Amster(Iam Leeuwenhoek retume(l to
D€lft, $here he iived for the rest of his
dals. The Thirty Yeaß lYar had encled,
peace vas rcasonally assurcd for ihe
time beiDg, and Lecu{enhock settle{l
dolyn tuto the quiet lile of his native
place,

Much 01 the qüaintness and b€auty of
old Delft siiu rcmains. To the strang€r
of to-day, $ardering along its quiet
canals aDd lhaded streets, it is €asy to
inasine scenes such as must häve ir
spired the brush of an artist like Vcr
meer. In fäct Vermeer's "Yi€w oI
Delft" and his "Ilouse on the Street,"
mw both Nell-ktro\Ln classics in art, may
be taken ss evidenc€ of how little the
modern town häs changed from that of
the s€verteenth century. It is a atrrnse
coincidence that on the death of Ver-
neer, which occurrcd at Delft in 16?5,
Irceuwenhoek wa! eppoint€d official re-
ceiver to settle tho greatly redüeed es'
tate of this not€al artist. LiIe ras even
morc circumseribeal in those daJs ihan

In 165{, \Yhen Ireeuwenhoek l'ras
tw€nty two, he rnarried. From this
union were born fle childr€q three
sons and two alaughteE, only oDe of
rrhom, Mada, lived beyond infaü€y.
Leeuwenhoek's ürrriage yeor was nota'

blc in seyeral rcsp€cts. It vas the year
in wlich the great polraler magazine in
Delft exploded, killing hurdrede of
people and destdying üany bouse€.
Thß year likewise was the year in
which peace was aleclareal betweer Dn-
gland and Holland. It is not Dprising
then that at this time Leeu enhoek
shoulal have bought in Delft a hous€ ancl
a shop anal s€t hiDself up in busine$ ag
a draper. Äccordins to bills nov Bx-
tänt, he 1vo3 bulng and selling cloth,
silk, .ibbons, tape, buttoß and th€ like.
In 1666 his n-ife died, but itr 1671 he
marrieal again, his Becond wif€ living
till 1694. After her death his honsehold
sas manased by his oDly suwiving
daughter, Maria, lvho is d€scribed by
Dob€I] as devoted to her father. She
cared for him jn his old age q'hen he wa!
\reak and inffrm, and over his grave she
raised a fltting meloorial. She helEelf
livcd to be an as€al woman, fo? lhe aL
tained he! eighF-rinth year. OD her
death her boaly wrs int€rred ir her
lother's tomb.

Although Ia€uwenhoek's businGs
must häve taken nuch oI his time, he
accepted in 1660 an appointment a,3
Chamberlain of th€ Council-Chamb€r of
the'Woßhipful Sherifs of Delft. The
duties implied in ihis äppointment rnay
be gather€d from the rording by which
it was oldered aüd which has beetr
translated by Dobell a! follons:

Their Worghip3 ü!e Surgon&ltoE atrd Mag-
iltrat@ of t[6 Ton oi Derft ü3"o aploüt€al
.dl ito b€r€bt clüg6 Artort lo€urahool to
loot trfter ihe Clanber rl.roi! tl€ gli€I

Judgs th6 th€rifis Änd the Ltr Oficoß of tb4
Tom ilo esenble: to oleD uit to glut the
iorßaid CaMbü {t }oth orililarr oil dtra-
orrlimrx a3sedblis o! the fo4sid Götril€86!
ir such Fise ds slall le rcquirod MiI neodfd:
iteh to s[o\y toFarik tü6e Celtlen@ aU 16
spect lomür eil r€v€ftme aDil diligdtlt to
!6dorn mil lsithlullX to €rocut€ a.[ ch8g4
which not b! lairl npo! nim altl to loo! t
linsolf sh.terer L€ niI oyerhenl ir tl6 Ch.Ne-
bq: io clean tle aoro$iit Chedbd I'roporlt
eDd io le6! it &at dil tütt: to laX tüo 3!o ct
such titu€ß s it nat !€ requir6d &trd rt hi.
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ovn corv€Dionco anil c&refurly to lr@Fve Jor
hil osr pront vhst sd&li nay renAin ücon.
sncd üd lee to it thlt N miselance !€fall
ti6's!X nor lroi ur6 liglt ol ur€ condles: srd
16 dhall furlternore do oll Urat is leqüireil of
and tnaü !€!taine& io r Cood onil irusiy
Cbdm}e.lair. I'or the shich servic. tne fo..'
sdid Äntonl Ireür€nloek sball enjoy strdr
rlges leren|s uil enolünents as lhe foreseid
lanarteit Jd Strick hi8 lreilecossor in omco
did enjoy end shan €rlor jnto lris duties !!or
tbe nornirg of the 2.1tI of Juury 1660 anil
h! FAg4 .tioll be tril upon tle s.De terü3
!s lhos6 vlrereon tho loresaiil Jo! Stnc!'3
{cre paid. Orrlered by rhe BürgonLaste.s in
Coülcil dsenbled lhil 96tL daf, ol trf&.cL 1e60

J. C!ü!RrNo, Ptuionory.

In rehrn for the performance of the
dntics äs ChaDberla;n, Leer\Lcnhoek re-
ceiYed 314 floriDs a year, a lum later
i crcased to 400. Subsequertly hr
added to thi! position that ()1 "Generaal-
\r'ijkmeester" or aldcrnan, for lrhicb }e
Feceived an additionrl atrtruai slipend of
50 florins. Both these appointnents,
according io Dobetl, s'ere probrbly sine-
cures and their dutics $erc pcrforned
by prory. In 1669 L€euwenhoek $'as
rdmitted as a suNeyor within th€ juris-
djctiotr oJ the Coürt of Eolland, a step
tlhich Le could üot läve taken, häd lrc
not had considerable knoxledge of ap-
plied mathernatics. IIe was now in ]ris
thirty-selenth year, a $€11-€stabiisLcd
and respectcd tmdesnän in Dclft.

Thus far Loeuwenhoek Lad had no
out$'aral connoctions 1viih thc leärncd
\rorld, but in 1673 }c began those a!so-
ciations rrith th€ Royal Socicty of l,on-
don thrt were to extcnd throughoui hal{
a c€ntury and serc to b€ tcrminated
only by his death. Horv these associa-
tions arcse has been fully nanated by
Dobcll. The Royal Soci€ty of l,ondon,
founded about 1660 lor the pronotion of
natural horvl€dge, \'lß desirous of set-
ting into conmünication rvith all those
lvho sympathizod with it", aim!. To this
€nal its lirst secretary, [enry Oldan-
burg, carri€d on a volDmi)rous corre-
6pondencc $,ith larants tle world over,
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alld among theso $'as ReiDnr de 0ruf,
the Jriend and to\rnsnan of L€eüNeD-
hofk. Througl Oldenburs, de craaf
lcarned of the r$v nnd reürrkabte
rDicroscopc nade br Eustachio Divhi n|'ItalJ, bJ' shicb the inveDtor had bo{rn
rhle to discoyar "an a.inrfll lesser tlu
any of those seen hitherto.', Thnt fiol-
land slould not be outdone by Iraly de
Ciraaf add.ess0d the follo$iDs Nords to
OldeDburs as trrnslated by Dobell :

Thoi it DaX be the nore eliilcnt io you thar
rhe bünuitiB lnd sciene lre .ot yet bD-
isbeil f.oe anons !s bX tlc cl.sh of trrn., I
an sriting to tell yo! that i ccrtsin m6i ir
genioui pc.con Lorc, raneil Lce\ecnloeck, has
deliseil Dicroscopo! Nhich for sürrras thos€
Tlich sc l,sve bithcrto s€en, ran{f&hreil 6y
Dustaehio Diri and otners. The eD0losed let-
ter f.oD him) rrl'crcin Lc dcscribes c€li.in
d,in$ wlich he I@ olserred nore occurate]t
flran prcvioüs autlo!8, rill af,o.d yotr s santle
of his Nork: and if it please to!, alil toü
rvould t*t tbe slill oI tbis nrost itiligent nan
aril give hin en0on.agoden!, ibo !.ay ßelil
trim a letter cortai:ring you. rüggestiou, anil
t.otosirg to lriD Drore rlifrcult problens ot tb€

De Graaf's lett€r $as ac(iompaDjcd by
a sänple of Leeulrenhock's No.k. {hich
included . obserratioDs on mould. the
sting, houth-pnrls and eyc of the b€e.
and tle lo[se. These obs€rvätions so
inte.€strd the menbe.s of the noyal
Society that its secrctary $as instructed
to comnuuicate Nit[ Ireeuw€DhooL, lvho
r€I l ic( l  as fol loNs:

I lllre oit tin.s be{ belonghtJ by diyers
gerlleüen, to set ilo$n on paler rhat I lE 6
leheld tluoug! ny rorvly inv.\led Micrasaopia:
lnt I ltrro genenlly darined i d.st, tec!üEe I
hrre no 6ttle, o. per, sherervith to expr$a nI
tnolghb pDp€.ly; lecudrt, leoaNe I nlre not
beer brolgl,f np io lDguages o! e.ts) bui onlt
to büsiress; ed in tle thiril tlaceJ locnrse I
do noi Slrrllr sulter coDtradiction or .enrüre
!.on ot[crs. This r€so]e ot niDe, hosever, I
baye rorv set asiile, ai the iltresty ol Dr. Xag.
de G!tufj &rd I g&e€ lin a nenoir otr w]nt I
have noticeil alout noüLl, t16 stilg &d sunil.y
litlle liDbs ol thc bee, anil trle lboüt th€ stirg
oI tn€ bu!e. Tüü DeDoü no (Nr, ile crssl)
conyeJed to you' \ylereulon tou sent no bac!
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rn urs\vcr, froD {hißh I scc tlat nJ obse.v!'
lions did not aisllease ttre lloJal Society, bd
lllrt thc Felldfs ilesiieil to sec fgures of ure
$rn'g u;d lrc litue ünbs ol tle bee,'rhelcof
! nride Dention- As I cd't il!8v, I hale got
tlom draNn for De, but tbe p.otortions baee

as $ell as I hail hor eil to 8ec
'cD; rnn cacb ngn.e tbar I send Jou here\*itb
Nr3 3eon md drnn tü.ong\ a ditre.ent nrgri_
fiihß.gbss. I beg rou, tl..cfore, atit tlde
Ceütlenen to $hose Dotice tlese not cono,
plDasc io bear ir hitril tlat mr olsdr.tione
nnd ll,ouglrts are the oütcone ol DI orvr üo_
aideil inpulcc aril 0uriositX slone; for, besidos
nrFell, in olr town tiere ie ao ![i]osophe.8
rho lrsctise this artj so lraX taLe loi oniss
niy l)oor !cn, and il'e lihertt I hele t!&e in
Eciting dorvr nr rMilon notions.

,\ccorrling to Dobell, a $eeh betolc

Ledrrvenboek seDt to the Royäl Soci€ty
tiro letter just quotcd Co staDtijn Hrly-
scns. d;rlourt and fatlter oI the phi'si-
cist, Nrole as folto\rs to Hooke:

Oui noncst citüer, II., L.cs€nhoecl<r
LcaNenlook, sccoriling to tou. orlhographits
hnring desired be to lerüse rebst I. lath scl
do\m of hjs obserratioN anont tbe stiDg ol !
b.e, trt tle reqüisitior of Mr. Ordelbnrg, and
by order, as I su!!ose, ol /oür tuble Iioyll
gociety, I coulil rot fo.l€r bX tlh occäsion to
give tou iliis chera.ter of the naq that h. i3
tr lcrsor urleüncd both h 8cie4e$ erd l&n.
gutrgß, lut of iiB own natn.e eioecdingly cur!
o$ Md nrdNtrioust as yoü slall lclceivc lot
onoly by nhat ne gitcih yoü aboüt tl'e lcc' but
also by his 0leere obs€Nalions alout tle rvon_
dofnll enil trarslarcri tubuli lplreatinA in nll
tind o? wood. . . . Ejr Fay lor thtu i! to nrke
r !o!I dmall i.cisio! i! the edee of e box, lril
lhctr tcaring of it & tittle slice o. 6lo' 3E I
u,ibk you call it, the thjrrcr the bette., anil
gctting it üpoD the neddre of [is little nicro.
scot,Fs nradinüla of ht orcne cort.iriDg anil
\rorthaNlip brass. . , ,I trNt tor {ill rot
bc rnDlcascd rith the co,ntuoftr ol so dili'
gcnt ! 8esrcllq as t[i! mar i3' thougl sllNats
nrodcctlt sulbi|rilg lis expe.ieroeE uil con-
ceits .bont tnen io tle .ensüre aril co.r(tio!

Thus throush these sevcral agencics
was Ireeu$€nhoch i troduced to thc
Itoyal Society and thlls began thrt r(!
rurrkrble s€ries of coülilunications in
xlich he contributed to the society a
Iund of hno\l'l€dge nade possible by the
use of tris nicroscop€s-

It secms qüite cl€är that for somc
t'cärs prclious to 1673, lrhen Leeuwen-
hoek beeans known to the Royal Society,
}e had be€n g.jnding lenses and nahiDg
ni(roscopes, but $hetr and horv these
acfiyities began no one appears to kno\'.
Suflico it to sal that in th€ Jcar mcn-
tioned he had gained no small dcsr€e of
skill this practise and that ihis skill
and jts results llere r€cogriz.d by such
m€n as de Graal and the €ldar Huygens.

T}€ instrurnents conmonlydesigneted
rs Leeun'€nhoek's nicroscopes are fortll-
natdy fairly lell knorvn to us. Ai hi$
(lcath, as can he ascertainod from the
.ruction list of ccrtäin of his eficcts, it is
kDoxn that he left 24? conplei€ly lin-
ished microscopes and 172 mountad
leuses, of 419 pieces in all. The srcst
najority ol these hare disÄppeared, in-
dudnrs the "little cabin€t, lacqucred
black and gilded that conlprelendeth
\rithin 6!e little drasers sherein lie
inclosed 13 loDS and sqüarc little tin
cascs $hich I häve cover€d over $ith
blad( lcather, and iD each oI these little
cascs lie t$o ground magnifyirg glasses
nakins 26 in ail everyon€ of thcn
grouncl by myself and mounted in sil-
ver." This cabinet ras bcqueathed by
l,eeurenloek to the Royrl Society,
srlely received by it, not infr€quenily
inspectcd by its Fello{s, br.t finally
duly aDd toiallx lost. In frct Dobell
reports that oI the 419 l€nB€B lino\vn to
exist at the time of Le€u\Yenhoek's
dcath. at prcsctrt oDl,\'€ight can be ac-
counted for sith c€rtainty and all thcsc
ar€ held oD the continent. Dnsland ond
,\nerica possessing none. These eight,
horvever. $ith tle descripiions of others.
giv€ us ample grouDal for reconstructing

This consisted of trro parauel plat€s
of nctrl, brass, siher or even sold, held
iogether by rivats and carryiüg betwe€n
them in their upper central part one of
the precious lenses helal firmly opposite
holcs in the plat€s, so that the observer
cotld put his ey€ next the united plste!
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and peep throuEL the apelture Nith its
coDinined lens at aDy object leld oD thr
opposite sid€. Such object $as not sup-
ported by the ha]ld brrt by I eiäl loint
$hich terrDnrated ft rod itself ath(iheal
to thc Iorer lalt ol the plate jr suc} a
11'äy tlut it corld bc noved by i}reäd€d
screrrc into approtiriate position for ix
spect;on and cl€ar focus. Thc object to
be cxaDined as eitl)er mounted on the
mctal point by bciDg stück th€re Nith
glüe or it $'.rs placod on r bii of tlin
glass or mica or bctween t\ro piocos of
flrch mat rifll or in a &rpillary tube.
Th.se partinl mounts $ere attarhcd of
coursc to thc netal l)oint. Thus a great
variety of snbsianccs could bc brou!.ht
undcr iDspection. Lcc lrenhoek's lretho.l
oI demonstration {as snch thrt hc
usually made a microscope for eaeh
object and harina set üp tb€ role, he
retained it in that loÜn lor inspOction
inst€ad o{ changing tLe objcet undcr the
glass, as $as lätar commo)rl)' practised.

It sill be seen at oncc Irom this
brj€f description that L€ouwenhoekis so'
called micros€op€s rvcre littlc more than
sinple lenscs and that thcy bor€ no re
senbianc€ \\hatercr to Ure €o rpouDd
micros€op€ of erer lis däy. This instru-
nent, in {hich one lens or lens-syltem
magrliffes thc iDage foünod bI anoth€r,
\ras iideed knorrn rt his tiDre, b i ;t ras
so impcrfectly developed that e!('Jl tho
relatively crude masrjfier nxado by
Leeulre roek lär outran it in cmcicnct'.
TLe greät succ€ss that Lceu{eDloek's
mioroscop€s stiained tün€d, it at)l)cars.
on the marvelous skill $itl r}icl he
grouncl his lenses. Tn early tinas, {hell
many of tlcac lenscs were uvailablo. Urey
\rer€ c,refülly exanin€d b)' exrrt op-
ticians and were prcnoünced by thom as
unusually frce from optnial clelects. not-
withstanding that tIcJ $erc of r€htirely
high polver. J]is better lensca are
kno$tr to har€ nagniffed 270 diämcters,
and it is possible that sone of h;s best
proclucts, ot $hich }€ sccms to hare
heen very choic€, reacl€d as lnuch as
300 diametels.

rt parnFä1 of Leeurvedoeh's lctters
nd tlrr colnments of Iis coricrnpornrics

show thrt he grlllded lis b.st sork lriih
:r c€rtajn jorloüsy d sc(r,ccy. IIe
oftcD irrpli€s j)r the accouDis of his ob-
scNat ions thät  hc could see \ ia t  nr  )1.
olhers could not. He intinatcs ltrrthcr
thrt Ic |osscsscd metlods of rnrDipula-
l ion $hich p laced h i l l l  personäl l r  ä t  r rn
rdvanirse over' oilrcls and $'Iich he \yr!
lorur to iDpnl.t to tle)n. T|is profes-
s;onal secrect', if such it Fas, forned a
t)art of his psycllologr, änd l)obell l,rs
ris:huy called ttentnrr 10 it. l\rlrt it
\fas all about is not crs) to snrnise. It
js, ho{Ov€r, cotrin tlat Lc obseNe.l and
tgured naDy l)odies tlat it Nould be
ycr) 'd i fücui t  for  t ron an ursual l l '
lkilful obserrer to nulic out \1.ith ihe
equitrncrrt ordiuaril] ättributcd to
l,€r$cDhock. Thät lc ha(l certatu re-
ma iable knsos at his disposal thrt
Dev€r Ner€ alloNed to (ome to light is
YerI uDlikell. IIis serrct. iI Ie häd one.
\rrs probably in his nLelhod of nanipulä-
tion. Dobell Lns suEsesled thut le rnry
harc uscd somc forn ot hdirrct illun)i,
nation, r step cntirely possible {ith lris
apparatus. l\rhen it is rcc{lled lo$,
sreatly this üret}od Nould haye im,
proved the posiibilities of vicrling rcrv
DriDute objects, such as brcteria and the
lik€, it seens Drore tl^n probable t}at
Dobell is eorrcct in his sünisc and thnt
t}is Nas tha stcp in LeeuNetrhoek'g
nraDi|ulation that s€t hiD so far in-
advänr{ of ljs comreiitors and tlat le
lras so loaih to rev€al. In support ol
this sut scstjon Dobell q[otes Leeuwcn
}ock, $ho in reply to a criticism re-
marks. "but I can demonstrnte to my-
self tl'r slobules (coersctcs) in the
blood as $harp änd clean as one caD dis-
tinguis} sith one's 0)'es, Niiiout tLny
}elp oI glisscs. sandgrains tbat oDe
misht bestre\y upon r piece of black
tafety siik." Precisely ihis conparjson
\orld i).'rdll'h.rya occnrred to LceuNpD-
hoek lrd h€ not b€en accustomcd to
vieN nri$oscopic obiects on a drrk
bact-sround. such äs is proclutcd bI' in,
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direc i  i l lnrn inat ion.  I l is  v is i0D was
IiLorn fo have bc.n remärkably acute,
but added to this ther0 nust h:rye Lreen
some otlcr trm iD rraDiprlation \rhich
sale hirr sutremrc\', aDd inrlircct illu
nination nl:ry hrve l).er thät turn.

Eqnir)po.l with urüsral aptärätns
änd techniqre.  f i l l ( ,d  { i th  ä bu.  ns
.uriosit] {boüt all natural objerts, and
$ith lilty tcärs of lij'e aLead, LccrNe '
Loek at Urc ase of fortr-one }rgxn a
scjentjlic career oI rcr)rrrrkäble disfolerr
and rccomtnishncnt. His pl)t'sical
necds ser0 niet bl' r]l0 incone froDr his
shop and his tor'ln apponrhneris. Hi!
iiln€ \!as largely |is o$'n and l€ $as
ihns frce to follorv thc tassjon of his
later life.

Durirrg t|ese fiflI Tetrrs Leeu\rDloek
spread lis scientiffc discoveriei by $rif
ils lettels nostly to tlc Royal Socictx,
äDd naDt' of these Ncre publis|ed its
Trunsa.tnns. In 1680 hc sas clcctcd a
f€llo\ of tle socici)', an honor vlich
save hitn great satist.rction. ]ls a rcsult
of his s'ork lie b€cflno nore and nor€
$idclt'kno$n atr(l nrs lisited by celeb-
rities as \L.ll as by others ftom lll orer
thc leärncd world. is Dob€ll writes.
"kings rn.l prirces, thilosoplels and
physic ia s  änd men ol  sc ience,6tätcs
men änd clergl-merr rnd e\.ctr oonDnon
lDen sent to s€e hinr atrd to look throus}
h is  Non( lcr fu l  s lasscs."  T|c  v is i t  o f
Peter tlrc Great of tinssia has bcen rc'
eorded Nith muc! delril. This nonarrh
\ras so iDteresteal in \lrat Leer\ctrhoek
had 10 sIoN hirn thrt }e d.tnnr€d
Leeu$'cnloelr ro less than two hours and
on taking his leavc sl'ook Lecuw0n|oek
by the hand and assurad the nicrogra-
pher of lrjs special sratitudc. But
l,eeulrcnhoek lias not to be lionizcd.
His l€art Nas in his Nork and visitors
tooh liis limc. Finally nanX {cre de-
Died admittance, but Ie alsaJs cDdeav
oreal to mak€ himself acccssible to those
lrho camc fron thc ltoyal Society. I!
this r€spcct the follo\ring eomlncnt con
cernins lisitols fron Sir Halls Sloane,

ther scdetary of the soeietX, is trot \lith-
ort intor€st. "Mr. Hans SloaDe reoo !
Drcnded tlr. Stra{ to me, in his letter,
as a curious Gentl€mu $ho häs trav'
{tlcd throußl ll1änr couDtries; anal tlle
same GcnUelnon had tno other Scottislr
sentlenen in his company, all of lrhon
I gladlr rccciYcd, aDd so sill I do all
l|ose $ho hve än introdrction froü
XIr. SloaDe." tr{r. Janres Potiyer, how-
oaer, lrrs l€ss fortunate. Ifter an nn-
srcccssful attcmtt to visit the microgra,
ph.r irl 1711. Petir.r r.ceilc.l {Ion,
L('cr$e oek a letter, fron s'hich thc
lollowing sisnificant €xtract is tak€n I

I IDre receircil Jou lcttcr ot tne 2ril of
^ugNt arno 1711, sh*ein you 3.e ililt)leßcil
rt not being \relcoDed rt mt hou3o. I leg toü
llcrse tut tale it ill, seeing thot Ee scnd o,t
everyone rho trica to risit ne unl$! üher ndro
soDlo sorf of inircdrciior- , , , Il lou had !0!t
by you tl,e letter trom Mr. }Ims Slode, you
sould not harc nrissed a fiiendlt cdte.tdnnelt
at nry hous€- ^n.t Xotr $ere scdt osat espe,
cially ie.2nse tou $dc lot kroN!, arit bcclus€
Eonr6 3 or 10 ilayd carlier ro lc$ than 26 !€o!lo
ctrn. io see nc viihin foür d!yr, !1t of th.6
reilh int.odnotions (except r Duko aüil r Coülr
Nith thei Tntor): shi.ü nade ne so lir€il,
tlet I brole out i! a tr€rt sll orer.

Thns {as poor Lecuiicnhoek in his
seventy-ninth yeal pestered bI an iln-
por tunate public.

Yet trotsithständing interrtrptions
\Lork lrent forreard. In 1717 IreeuwcD-
lock really tlought his end x.as nerr,
ar(l le *rote what he belicved io be his
lrst letter to the Rolal Socjety, conclud-
ing $i th

trfcd,hks thc86 will be ine bsü obsormtions
I Blrnl ie ablo to serd to you lorourabre Ge!-
tlomD; becaüsc nJ hanils g.ow rcsk, aud
srder l.on a ürtle snakine$, wüic! tu itu6 to
DJ rilenoeil Xcü8, a gooil 85 hanng püsed bt
nc, And so T Bcrd Jou Filh thtu ny ilee!
rhukfulaess) bccnuse ü ur€ toor 1670 Ioü
ierc to kiDil as to elect ne, quiie beyora Dy
corrp€ren.a, s I'ellow ol ihe nost rortlt Co!
lcgc of $e Rotal Societt; trnil to serit b. s
Diplo.o, tog€tlrcr Nittr tso lett€n from ile
Sedcta.ies of tbe Soci€tXt \rhich lilmjle boile
lnown to ne DX electiotr, by &ll thc lotes oI tl€
lrcllom, ihcn gailerod togetlc! at o yery lull



I tlmt xou ako lor tlo P,rilasophi.al rran'.
&ttod, rhioh Yonr !:celleneies Lae€ hcen so
good ro to senrl me Irom time to tiüo.

r.o! all these lotrours aail gjfts afore!5iil) I
Lerewith corr€y to f,ou nt gratitnde orce

Yet after this letter l,eeuvenhoek
lireal rearly six rrore years ard sert to
the society in that tine no fe{er thaD
eighie€n more episiles. But the €nd
ffnally did cone on the t{'enty-si:th of
ÄugDst, 1723. The Revereüd Mr. Peter
Gribiüs noti{ed the fcllo$'s ol the ltoyal
Society of l,eeuwenhoek's death, and
his daughter, Maria, ärränseA his
funeral änd canied out his last visLes.
Leeuw€nhoek xas bu ed in the Old
Church of Delft on Sunday the thirty-
ffIst of August, 1723, "1vith 16 pallbear-
cls and wit]I coäches ärd tollings of the
bell at 3 interlals." In 1739 his daugh-
ter Xfaria erected a monun€nt to his
memory in atrother pärt oI thc church
vher€ ho now lies. Here she too rvas
later buri€d. Thüs concluded the lif€ of
a man who nithout a veltige of unircr-
sity training ard utteriy devoid of aca-
demic associations contributed to the
scientiffc advance ot his day as did

What thes€ ädlarces w€rc may be
m€ntioned only briedy. LeeuNenhoek
conffrned end extended Malpighi's ob-
ßervation that the art€ es connectcal
with the v€ins by a systen of very fine
vesseis, the capilläries. These Leeüxen-
hoek deriroßtrated in the tail of tho täd-
pole aDd the ee1, in the \teb of the
frog's foot, and in the membräne of the
bat's lring. Ee poinied-out signilicant
{rifr€rences in the blood corpuscles of
va ous arlimals. He was nISt to note
the cross-stdation of nuscle ffb€r and
the ffbrous str-ucture ol the leß of the
eye. Follo$,iirg the initial obseNation
of Hanm, he began a study of sp€nnato-
zoa, ol shich Le believed he could distin
guish tso kinds, one giving rise io male

offsprins and Ur€ other to fenale, an
anticipation o{ t}e mod€ü doeirire bul
on vholly ermneous grourds. He
studied cilia in the edible nussel and
tLe omillyos of the fresh-xat€r clam and
$as a vigorous opponent of spontaneous
generaiion. He studied th€ lilo history
oI the plant-louse and discovered rivi-
parity. He rvatcled fleas hai,ch fron
their eggs end sLowed that th€ so called
eggs of ants $'ere ulcir pupäe. H€
plungcd into the question of the lature
of cochnreal, and finally declared in
favor of ihe vi€w that it is a dried in'
sect. H€ shoi{cd that ihe compounal €ye
as such occuned in crustac€ans as vell
as in ins€cts. IIe studied the structure
and breeding habits of spiders and
ratched ihcm hatch from tleir eggs.
IIe discovered rotif€rs and slio{cd thät
thex coulal unclerso desiccätion $ithout
consequ€nt death. In the dri€d stäte he
believ€d them cärrierl fron place to
place as dust in the viDd. TIe fi.st de-
scrib€d ihe fresh-{ater hydra, volvox,
and so mflny of the flagellate and ciliate
itrIusorians thai ha iß usträll} regärded
as the father of protozoology. IIe de-
scribed ihe yeist plänt atrd wäs the ffrst
to obseNe bacteria. Thase he studied
and d€s$ibed from hi! own mouih,
where h€ foutrd..th€m itr and about hii
teeth. Such materials and a host oI
olhers clained Ireeuwenhoek's insenjous
attention and atrorded subject-natt€r
lor his easer, inquiring mind. Nrcither
irailed nor irforned irr speculative
science he at tilxes laid hnnself open to
riolent attacks froni his opponents lut,
skilled beyond all others in direct obser
vation, he anassed and handed down a
boaly ,1 kno{ledge prodigioüs in amount
and unbelievable in iinportance. Ä ßim'
ple, eornest, inquidng soul, in outward
form an unassuming tradesman, in in-
üard huth a buming flame of pürest


