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ofof thethe oldold mastersmasters

daviddavid hockneyhockney

ComeCome withwith DavidDavid HockneyHockney onon anan enthrallingenthralling journeyjourney asas

hehe rewritesrewrites thethe storystory ofof howhow thethe masterpiecesmasterpieces ofofWesternWestern

artartwerewere created.created.

ItIt waswas afterafter aa chancechance observationobservation inin London'sLondon's

NationalNational GalleryGallery thatthat HockneyHockney becamebecame grippedgripped byby aa

desiredesire toto findfind outout howhow thethe artistsartists ofof thethe pastpast managedmanaged toto

depictdepict thethe worldworld soso accuratelyaccurately andand vividly.vividly. AsAs aa painterpainter

constantlyconstantly facedfaced withwith similarsimilar technicaltechnical problems,problems, hehe

askedasked himself:himself:  How How diddid theythey dodo this?this? HeHe setset asideaside hishis

brushes,brushes, stoppedstopped paintingpainting and,and, forfor thethe nextnext twotwo years,years,

sacrificedsacrificed hishis ownown timetime asas anan artistartist toto followfollow thisthis mysterymystery

trail,trail, obsessivelyobsessively tracking-downtracking-down thethe hiddenhidden secretssecrets ofof thethe

OldOld Masters.Masters. AsAs newsnews ofof hishis investigationsinvestigations spread,spread, hishis

sensationalsensational discoveriesdiscoveries becamebecame thethe subjectsubject ofof headlines,headlines,

mediamedia attentionattention andand debatedebate amongamong prominentprominent scientists,scientists,

artart historfanshistorfans andand museummuseum directorsdirectors worldwide.worldwide.

Now,Now,forfor thethe firstfirst time,time, HockneyHockney recountsrecounts thethe storystory ofof

hishis questquest asas itit unfolded.unfolded. HeHe explainsexplains howhow hehe uncovereduncovered

piecepiece afterafter piecepiece ofof scientificscientific andand visualvisual evidence,evidence, eacheach

oneone yieldingyielding furtherfurther revelationsrevelations aboutabout thethe past.past. WithWith thethe

benefitbenefit ofof hishis painter'spainter's eye,eye, hehe examinesexamines thethe majormajor worksworks

ofof artart historyhistory andand unveilsunveils thethe truthtruth ofof howhow artistsartists suchsuch asas

Caravaggio,Caravaggio,Velazquez,Velazquez, vanvan Eyck,Eyck, Holbein,Holbein, LeonardoLeonardo andand

IngresIngres usedused mirrorsmirrors andand lenseslenses toto helphelp themthem createcreate theirtheir

famousfamous masterpieces.masterpieces.

HundredsHundreds ofof paintingspaintings andand drawingsdrawings——amongamong themthem

thethe bestbest knownknown andand bestbest lovedloved worksworks inin thethe historyhistory ofof

WesternWestern artart——areare reproducedreproduced andand accompaniedaccompanied by-by-

Hockney'sHockney's close,close, passionatepassionate andand accessibleaccessible descriptions.descriptions.

HisHis ownown photographsphotographs andand drawingsdrawings illustrateillustrate thethe variousvarious

methodsmethods ususeded byby pastpast artistsartists toto capturecapture accurateaccurate

likenesseslikenesses andand presentpresent thethe resultsresults theythey wouldwould havehave

continuedcontinued onon backback flapflap

illustrations,illustrations,402402 inin colorcolor

11

lt\lt\

illill

  

J,hJ,h

II
wiwi ii

«;«;

i'i' lili

II 11
mm





    



rediscoveringrediscovering thethe lostlost techniquestechniques ofof thethe oldold mastersmasters

DavidDavid HockneyHockney

    

•I•I

II



mm

VIKINGVIKING STUDIOSTUDIO

    



rediscoveringrediscovering thethe lostlost techniquestechniques ofof thethe oldold mastersmasters

'$&'$& §9§9 HH ''' '''' ' *2k>*2k> ••

.V.V .:'•.;..:'•.;. ''/''/
''

.'.'

'*-.. '..,•„'*-.. '..,•„ HH ::

v-^3^i^v-^3^i^   --

%^^^%^^^ ^S^^S^
'»ifef''»ifef' '%Sei'%Sei

-•'..*.-•-•'..*.-• ->>->>

''V*''V* %tv-%tv- -- -MfcJ^i'-MfcJ^i'
  

^^_^R^^^_^R^
i^jp.i^jp.

  '.';'  '.';' ~3~3 -:•:*'.-:•:*'.   

    



VIKINGVIKING STUDIOSTUDIO

PublishedPublished byby thethe PenguinPenguin GroupGroup

PenguinPenguin PutnamPutnam Inc.,Inc., 375375 HudsonHudson Street,Street,

NewNew York,York, NewNew YorkYork 10014,10014, U.U. S.S. A.A.

PenguinPenguin BooksBooks CanadaCanada Ltd,Ltd, 1010 AlcornAlcorn Avenue,Avenue,

Toronto,Toronto, Ontario,Ontario, CanadaCanada M4VM4V 3B23B2

PenguinPenguin BooksBooks Ltd,Ltd, RegisteredRegistered Offices:Offices:

Harmondsworth,Harmondsworth, Middlesex,Middlesex, EnglandEngland

FirstFirst publishedpublished inin thethe UnitUniteded KingdomKingdom inin 20012001

byby ThamesThames && HudsonHudson Ltd,Ltd, LondonLondon

FirstFirst publishedpublished inin thethe UnitedUnited StatesStates inin 20012001

byby VikingViking Studio,Studio,

aa membermember ofofPenguinPenguin PutnamPutnam Inc.Inc.

1357913579 1010 86428642

CopyrightCopyright©© DavidDavid HockneHockney,y, 20012001

AllAll rightsrights reserved.reserved.

LibraryLibrary ofof CongressCongress Cataloging-in-PublicationCataloging-in-Publication DataData

Hockney,Hockney, DavidDavid

SecretSecret knowledge:knowledge: rediscoveringrediscovering thethe lostlost techniquestechniques ofof thethe OldOld MastersMasters

// DavidDavid HockneyHockney..

p.p. cm.cm.

IncludesIncludes bibliographicalbibliographical referencesreferences andand index.index.

ISBNISBN 0-670-03026-00-670-03026-0 (hardcover)(hardcover)

11 .. PaintingPainting——TechniqueTechnique——History.History. 2.2. DrawingDrawing——TechniqueTechnique——History.History.

3.3. PaintingPainting——TechnologicalTechnological innovationsinnovations——History.History. 4.4. OpticsOptics andand art.art.

5.5. CameraCamera lucidas.lucidas. 6.6. CameraCamera obscuras.obscuras. I.I. Title.Title.

ND1471ND1471 .H63.H63 20012001

751.409—751.409—dc21dc21 20010260222001026022

PrintedPrinted andand boundbound inin SingaporeSingapore

WithoutWithout limitinglimiting thethe rightsrights underunder copyrightcopyright reservedreserved above,above, nono partpart ofof thisthis

publicationpublication maymay bebe reproduced,reproduced, storedstored inin oror introducedintroduced intointo aa retrievalretrieval

system,system, oror transmitted,transmitted, inin anyformanyform oror byby anyany meansmeans (electronic,(electronic, mechanical,mechanical,

photocopying,photocopying, recordingrecording oror otherotherwise)wise),, withoutwithout thethe priorprior writtenwritten permissionpermission

ofof bothboth thethe copyrightcopyright ownerownerandand thethe aboveabove publisherpublisher ofof thisthis book.book.

    



contentscontents

1212 << introductionintroduction

1818 << thethe visualvisual evidenceevidence

200200 << thethe textualtextual evidenceevidence

226226 << thethe correspondencecorrespondence

287287 << bibliographybibliography

290290 << listlist ofof illustrationsillustrations

295295 << acknowledgmentsacknowledgments

296296 << indexindex

    

^tV^-/'*^tV^-/'*

to*to* ^̂

>> ---- .j.j

aa ii



ii

11 ~^J~^J AT-/';'AT-/';'

•Jll•Jll ii SISI

»c>z-»c>z- ~i-~i-

®i^®i^PIPI

K»;K»;

mm

A*A*

M>M>

»3*»3*

    

II II



..

    

II

^̂

--

s*~*Ls*~*L VV

ii

yy

«,.«,.

//

-'•v-'•v

^5^5
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II hishis bookbook isis inin threethree parts.parts. TheThe firstfirst isis thethe visualvisual presentationpresentation ofof aa thesisthesis II havehave beenbeen

developingdeveloping overover thethe pastpast twotwo years.years. TheThe secondsecond isis aa collectioncollection ofof extractsextracts fromfrom somesome ofof

thethe documentsdocuments II camecame acrossacross duringduring mymy research.research. AndAnd thethe thirdthird isis aa selectionselection ofof notes,notes,

essaysessays andand lettersletters wriwrittettenn toto clarifyclarify mymy ideasideas asas theythey developeddeveloped andand asas partpart ofof aa dialoguedialogue

witwithh MaMartrtinin Kemp,Kemp, CharlesCharles Falco,Falco, JohnJohn WalshWalsh andand otherother experts.experts. ThisThis correspondencecorrespondence

tellstells thethe storystory ofof mymy investigations.investigations.

TheThe thesisthesis II amam puttingputting forwardforward herehere isis thatthat fromfrom thethe earlyearly fiftfifteentheenth centurycentury manymany

WesternWestern artistsartists usedused opticsoptics -- byby whichwhich II meanmean mirrorsmirrors andand lenseslenses (or(or aa combinationcombination ofof

thethe two)two) -- toto createcreate livingliving projections.projections. SomeSome artistsartists usedused thesethese projectedprojected imagesimages directlydirectly

toto produceproduce drawingsdrawings andand paintings,paintings, andand bebeforforee lonlongg thisthis newnew wayway ofof depictingdepicting thethe worldworld

-- thisthis newnew wayway ofof seeingseeing -- hadhad becomebecome widespread.widespread. ManyMany artart historianshistorians havhavee argarguedued

thatthat certaincertain painterspainters usedused thethe cameracamera obscuraobscura inin theirtheir workwork -- CanalettoCanaletto andand Vermeer,Vermeer,

inin particular,particular, areare oftenoften citedcited -- but,but, toto mymy knowledge,knowledge, nono oneone hashas suggestedsuggested thatthat opticsoptics

werewere usedused asas widelywidely oror asas earlyearly asas II amam arguingarguing here.here.

InIn earlyearly 11 999999 II mademade aa drawingdrawing usingusing aa cameracamera lucida.lucida. ItIt waswas anan experiment,experiment, basedbased onon

aa

hunchhunch
thatthat Ingres,Ingres, inin thethe firstfirst

decadesdecades
ofof thethe nineteenthnineteenth century,century,

maymay
havehave occasionallyoccasionally

usedused thisthis littlelittle opticaloptical device,device, thenthen newlynewly invented.invented. MyMy curiositycuriosity hadhad beenbeen arousedaroused whenwhen

II wentwent toto anan exhibitionexhibition ofof hishis portraitsportraits atat London'sLondon's NationalNational GalleryGallery andand waswas struckstruck byby howhow

smallsmall thethe drawingsdrawings were,were, yetyet soso uncannilyuncannily 'accurate'.'accurate'. II knowknow howhow difficultdifficult itit isis toto achieveachieve

suchsuch precision,precision, andand wonderedwondered howhow hehe hadhad donedone it.it. WhatWhat followedfollowed ledled toto thisthis book.book.

AtAt first,first, II foundfound thethe cameracamera lucidalucida veryvery difficultdifficult toto use.use. ItIt doesn'tdoesn't projectproject aa realreal imageimage

ofof thethe subject,subject, butbut anan illusionillusion ofof oneone inin thethe eye.eye. WhenWhen youyou movemove youryour headhead everythingeverything

movesmoves withwith it,it, andand thethe artistartist mustmust learnlearn toto makemake veryvery quickquick notationsnotations toto fixfix thethe positionposition ofof

1212 << thethe introductionintroduction
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thethe eyes,eyes, nosenose andand mouthmouth toto capturecapture 'a'a likeness'.likeness'. ItIt isis concentratedconcentrated work.work. II perseveredpersevered andand

continuedcontinued toto ususee ththee methodmethod forfor thethe restrest ofof thethe yearyear -- learninglearning allall thethe time.time. II beganbegan toto taketake

moremore carecare withwith lightinglighting thethe subject,subject, noticingnoticing howhow aa goodgood lightlight makesmakes aa bigbig differencedifference

whenwhen usingusing optics,optics, justjust likelike withwith photography.photography. II alsoalso sawsaw howhow muchmuch carecare otherother artistsartists --

CaravaggioCaravaggio andand Velazquez,Velazquez, forfor exampleexample -- hadhad takentaken inin lightinglighting theirtheir subjects,subjects, andand howhow

deepdeep theirtheir shadowsshadows were.were. OpticsOptics needneed strongstrong lighting,lighting, andand strongstrong lightinglighting createscreates deepdeep

shadows.shadows. II waswas intriguedintrigued andand beganbegan toto scrutinizescrutinize paintingspaintings veryvery carefully.carefully.

LikeLike mostmost painters,painters, II imagine,imagine, whenwhen II looklook atat paintingspaintings II amam asas interestedinterested inin 'how''how' itit waswas

paintedpainted asas 'what''what' itit isis sayingsaying oror 'w'whyhy'' itit waswas paintedpainted (these(these questionsquestions are,are, ofof course,course, related).related).

HavingHaving struggledstruggled toto useuse opticsoptics myself,myself, II foundfound II waswas nownow lookinglooking atat picturespictures inin aa newnew way.way.

II couldcould identiidentifyfy opticaopticall charactcharacteristieristicscs and,and, toto mymy surprise,surprise, II couldcould seesee themthem inin thethe workwork ofof

otherother artistsartists -- andand asas farfar backback asas thethe 11 430s,430s, itit seemedseemed II thinkthink itit isis onlyonly inin thethe latelate twentiethtwentieth

centurycentury thatthat thisthis hashas becomebecome visible.visible. NewNew technology,technology, mainlymainly thethe computer,computer, waswas neededneeded

toto seesee it.it. ComputersComputers havehave allowedallowed cheapercheaper andand higher-qualityhigher-quality colourcolour printing,printing, leadingleading toto

aa greatgreat improvementimprovement inin thethe lastlast fifteenfifteen yearsyears inin thethe standardstandard ofof artart booksbooks (even(even twentytwenty

yearsyears ago,ago, mosmostt werweree stillstill inin blackblack andand white).white). AndAnd nownow withwith colourcolour photocopiersphotocopiers andand

desktopdesktop printersprinters anyoneanyone cancan produceproduce cheapcheap butbut goodgood reproductionsreproductions atat home,home, andand soso

placeplace worksworks thatthat werewere previouslypreviously separatedseparated byby hundredshundreds oror thousandsthousands ofof milesmiles sideside byby

side.side. ThisThis isis whatwhat II diddid inin mymy studio,studio, andand itit allowedallowed meme toto seesee thethe wholewhole sweepsweep ofof itit all.all. ItIt

waswas onlyonly byby puttingputting picturespictures togethertogether inin thisthis wayway thatthat II beganbegan toto noticenotice things;things; andand I'mI'm

suresure thesethese thingsthings couldcould havehave onlyonly beenbeen seenseen byby anan artist,artist, aa mark-maker,mark-maker, whowho isis notnot asas farfar

fromfrom practice,practice, oror fromfrom science,science, asas anan artart historian.historian. AfterAfter all,all, I'mI'm onlyonly sayingsaying thatthat artistsartists

onceonce knewknew howhow toto useuse aa tool,tool, andand thatthat thisthis knowledgeknowledge waswas lost.lost.

thethe introductionintroduction 11 33
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1212 MayMay 1212 MayMay 1515 MayMay

II discusseddiscussed mymy observationsobservations withwith friends,friends, andand waswas introducedintroduced toto MartinMartin Kemp,Kemp,

professorprofessor ofof artart historyhistory atat OxfordOxford UniversityUniversity andand anan authorityauthority onon LeonardoLeonardo andand thethe linkslinks

betweenbetween artart andand science.science. FromFrom thethe start,start, hehe encouragedencouraged mymy curiositycuriosity andand supportedsupported mymy

hypotheses,hypotheses, albeitalbeit withwith reservations.reservations. Others,Others, though,though, werewere horrifiedhorrified atat mymy suggestions.suggestions.

TheirTheir mainmain complaintcomplaint waswas thatthat forfor anan artistartist toto useuse opticaloptical aidsaids wouldwould bebe 'cheating';'cheating'; thatthat

somehowsomehow II waswas attackingattacking thethe ideaidea ofof innateinnate artisticartistic genius.genius. LetLet meme saysay herehere thatthat opticsoptics

dodo notnot makemake mamarkrks,s, onlonlyy thethe artist'sartist's handhand cancan dodo that,that, andand itit requiresrequires greatgreat skill.skill. AndAnd opticsoptics

don'tdon't makemake drawingdrawing anyany easiereasier either,either, farfar fromfrom itit -- II know,know, I'veI've usedused them.them. ButBut toto anan artistartist

sixsix hundredhundred yearsyears agoago opticaloptical projectionsprojections wouldwould havehave demonstrateddemonstrated aa newnew vividvivid wayway ofof

lookinglooking atat andand reprepresresentientingng thethe materialmaterial world.world. OpticsOptics wouldwould havehave givengiven artistsartists aa newnew tooltool

withwith whichwhich toto makemake imagesimages thatthat werewere moremore immediate,immediate, andand moremore powerful.powerful. ToTo suggestsuggest

thatthat artistsartists usedused opticaloptical devices,devices, asas II amam doingdoing here,here, isis notnot toto diminishdiminish theirtheir achievements.achievements.

ForFor me,me, itit makesmakes themthem allall thethe moremore astounding.astounding.

OtherOther questionsquestions II fafacedced wewere,re, 'Where'Where areare thethe contemporarycontemporary writings?'writings?' 'Where'Where areare thethe

lenses?'lenses?' 'Where'Where isis thethe documentarydocumentary evidence?'evidence?' II couldcould notnot answeranswer thesethese questionsquestions atat first,first,

butbut II waswas notnot putput off.off. II knowknow artistsartists areare secretivesecretive aboutabout theirtheir methodsmethods -- theythey areare today,today, andand

there'sthere's nono reasonreason toto supposesuppose theythey werewere everever anyany different.different. TheyThey werewere probablyprobably eveneven moremore

secretivesecretive inin thethe past:past: inin medievalmedieval andand RenaissanceRenaissance Europe,Europe, forfor instance,instance, thosethose whowho revealedrevealed

thethe 'secrets''secrets' ofof God'sGod's kingdomkingdom mightmight havehave beenbeen accusedaccused ofof sorcsorceryery andand burnedburned atat thethe stakestake

II waswas toto findfind outout laterlater thatthat therethere are,are, inin fact,fact, manymany contemporarycontemporary documentsdocuments whichwhich supportsupport

mymy thesisthesis (you(you cancan seesee extractsextracts fromfrom somesome ofof thesethese inin thethe secondsecond partpart ofof thethe book).book).

TheThe popularpopular conceptionconception ofof anan artistartist isis ofof aa heroicheroic individual,individual, like,like, say,say, CezanneCezanne oror vanvan

Gogh,Gogh, struggling,struggling, alalonone,e, toto representrepresent thethe worldworld inin aa newnew andand vividvivid way.way. TheThe medievalmedieval oror
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RenaissanceRenaissance artistartist waswas notnot likelike that.that. AA betterbetter analogyanalogy wouldwould bebe CNNCNN oror aa HollywoodHollywood filmfilm

studio.studio. ArtistsArtists hadhad largelarge workshops,workshops, withwith aa hierarchyhierarchy ofofjobs.jobs. TheyThey wouldwould attractattract thethe

talented,talented, andand thethe bestbest wouldwould bebe quicklyquickly promoted.promoted. TheTheyy werweree producingproducing thethe onlyonly imagesimages

around.around. TheThe MasterMaster waswas partpart ofof thethe powerfulpowerful socialsocial elite.elite. ImaImagesges spospokeke andand imaimagesges hadhad

power.power. TheyThey stillstill do.do.

II hadhad begunbegun toto juxtaposejuxtapose imagesimages -- IngresIngres andand Warhol,Warhol, Durer'sDurer's andand Caravaggio'sCaravaggio's

lutes,lutes, VelazquezVelazquez andand CranachCranach -- beforebefore GaryGaryTintTinterowerow invitedinvited meme toto speakspeak atat anan IngresIngres

symposiumsymposium atat thethe MetropolitanMetropolitan MuseumMuseum inin NewNew York,York, andand wiwithth ththee additionaddition ofof somesome

ofof mymy ownown cameracamera lucidalucida drawingsdrawings II putput togethertogether aa slideslide showshow uponupon whichwhich II couldcould basebase

mymy talk.talk. TheThe evidenceevidence II waswas presentingpresenting waswas thethe picturespictures themselvesthemselves -- butbut II hadhad learnedlearned

aa greatgreat dealdeal byby makingmaking thosethose drawings,drawings, andand II feltfelt mymy experienceexperience asas aa practitionerpractitioner mustmust

countcount forfor something.something. AfterAfter thethe talk,talk, RenRen WechslerWechsler wrotewrote anan accountaccount ofof mymy developingdeveloping

theoriestheories inin thethe NewNew Yorker,Yorker, andand II soonsoon beganbegan toto getget lettersletters fromfrom allall oveoverr ththee world.world. SomeSome

peoplepeople werewere shockedshocked atat mymy suggestions;suggestions; othersothers werewere excitedexcited byby thethe implications,implications, oror saidsaid

thatthat theythey hadhad noticednoticed similarsimilar thingsthings themselves.themselves.

II waswas alreadyalready awareaware thatthat thisthis waswas aa bigbig subject.subject. AndAnd thethe responseresponse toto Ren'sRen's articlearticle

showedshowed meme thatthat itit waswas ofof interestinterest toto aa greatgreat manymany others.others. AtAt ththee lecture,lecture, thethe audienceaudience hadhad

respondedresponded immediatelyimmediately
toto thethe imaimagesges,,

andand
II realizedrealized thatthat ifif

peoplepeople werewere
toto

bebe
convincedconvinced

byby mymy argumentsarguments theythey hadhad toto bebe presentedpresented wiwithth ththee visualvisual evidenceevidence II hadhad observedobserved inin thethe

paintings.paintings. AA bookbook seemedseemed thethe bestbest wayway toto dodo this.this. YouYou bringbring youryour ownown timetime toto aa book,book, itit isis

notnot imposed,imposed, asas withwith filmfilm oror television.television. WithWith aa bookbook youyou cancan stopstop toto thinkthink somethingsomething

through,through, oror gogo backback andand looklook atat somethingsomething againagain ifif youyou needneed to.to. TheThe centralcentral argumentargument

hadhad toto bebe visual,visual, II decided,decided, becausebecause whatwhat II hadhad foufoundnd camecame fromfrom lookinglooking atat thethe picturespictures

thethe introductionintroduction 1515
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(which,(which, asas artart historianhistorian RobRobertoerto LongLonghihi pointedpointed out,out, areare primaryprimary documents).documents). II realizedrealized

II wouldwould havehave toto writewrite andand designdesign thethe bookbook atat thethe samesame time.time. AsAs itit turnedturned out,out, manymany keykey

discoveriesdiscoveries werewere stillstill toto comecome -- measurablemeasurable opticaloptical distortionsdistortions inin paintings,paintings, forfor example,example,

andand thatthat aa concaveconcave mirrormirror cancan projectproject anan imageimage -- soso thethe scopescope ofof thethe bookbook expandedexpanded

asas itit progressed.progressed.

InIn FebruaryFebruary 2000,2000, withwith thethe helphelp ofof mymy assistantsassistants DavDavidid GraGravesves andand RichardRichard Schmidt,Schmidt,

II startedstarted toto pinpin upup colourcolour photocopiesphotocopies ofof paintingspaintings onon thethe wallwall ofof mymy studiostudio inin California.California.

II sawsaw thisthis asas aa wayway II couldcould getget anan oveovervrviewiew ofof thethe historyhistory ofof WesternWestern art,art, andand asas anan aidaid toto

thethe selselectectionion ofof picpicturtureses forfor thethe book.book. ByBy thethe timetime wewe hadhad finished,finished, thethe wallwall waswas seventyseventy

feetfeet longlong andand coveredcovered fivefive hundredhundred yearsyears moremore oror lessless chronologically,chronologically, withwith northernnorthern

EuropeEurope atat thethe toptop andand southernsouthern EuropeEurope atat thethe bottom.bottom.

AsAs wewe beganbegan toto putput thethe pagespages ofof thethe bookbook together,together, wewe werewere alsoalso experimentingexperimenting

withwith differentdifferent combinationscombinations ofof mirmirrororsrs andand lenseslenses toto seesee ififwewe couldcould re-createre-create thethe waysways

inin whichwhich RenaissanceRenaissance artistsartists mightmight havehave usedused them.them. TheThe projectionsprojections wewe mademade delighteddelighted

everyoneeveryone whowho camecame toto thethe studio,studio, eveneven thosethose withwith aa cameracamera inin theirtheir hands.hands. TheThe effectseffects

seemedseemed amazing,amazing, becausebecause theythey werewere unelectronic.unelectronic. TheThe imagesimages wewe projectedprojected werewere clear,clear,

inin colourcolour andand theythey moved.moved. ItIt becamebecame obviousobvious thatthat fewfew peoplepeople knowknow muchmuch aboutabout optics,optics,

eveneven photographers.photographers. InIn medievalmedieval Europe,Europe, projectedprojected 'apparitions''apparitions' wouldwould bebe regardedregarded asas

magical;magical; asas II foundfound out,out, peoplepeople stillstill thinkthink thisthis today.today.

InIn MarchMarch wewe werewere visitedvisited byby CharlesCharles Falco,Falco, anan opticaloptical scientistscientist whowho hadhad readread Ren'sRen's

piecepiece inin thethe NewNew Yorker.Yorker. CharlesCharles instantlyinstantly becamebecame anan enthusiasticenthusiastic andand insightfulinsightful

correspondent,correspondent, andand whatwhat isis more,more, hishis detaileddetailed calculations,calculations, basedbased onon 'optical'optical artefacts'artefacts'

inin thethe paintings,paintings, providedprovided scientificscientific datadata toto backback upup mymy arguments.arguments. AllAll thethe time,time, thethe

thethe introductionintroduction
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evidenceevidence -- visual,visual, documentarydocumentary andand scientificscientific -- waswas mountingmounting andand becomingbecoming moremore andand

moremore compelling.compelling.

ItIt isis perfectlyperfectly clearclear thatthat somesome artistsartists usedused opticsoptics directlydirectly andand othersothers diddid not,not, althoughalthough

afterafter 11 500500 almostalmost allall seemseem toto havehave beenbeen influencedinfluenced byby thethe tonalities,tonalities, shadingshading andand colourscolours

foundfound inin thethe opticaloptical projection.projection. BrueghBrueghel,el, Bosch,Bosch, GrunewaldGrunewald immediatelyimmediately comecome toto mindmind

asas artistsartists whowho werewere notnot involvedinvolved inin thethe directdirect useuse ofof optics.optics. ButBut theythey wouldwould havehave seenseen

paintingspaintings andand drawingsdrawings mademade withwith them,them, andand maybemaybe eveneven somesome projectionsprojections themselvesthemselves

(to(to seesee opticaloptical projectionsprojections isis toto useuse them);them); andand asas apprenticesapprentices theythey probabprobablyly copiedcopied worksworks

withwith opticaloptical effects.effects. II mustmust repeatrepeat thatthat optiopticscs dodo notnot makemake marks,marks, theythey cannotcannot makemake

paintings.paintings. PaintingsPaintings andand drawingsdrawings areare mademade byby thethe hand.hand. AllAll II amam sayingsaying herehere isis that,that, longlong

beforebefore thethe seventeenthseventeenth century,century, whenwhen therethere isis evidenceevidence VermeerVermeer waswas usingusing aa cameracamera

obscura,obscura, artistsartists hadhad aa tooltool andand thatthat theythey usedused itit inin waysways previouslypreviously unknownunknown toto artart history.history.

ItIt seemsseems toto meme thatthat mymy insightsinsights openopen upup aa vastvast rangerange ofof issuesissues andand questions.questions. SomeSome

mustmust remainremain unansweredunanswered here;here; some,some, II amam sure,sure, areare asas yetyet unasked.unasked. ThisThis bookbook isis notnot justjust

aboutabout thethe pastpast andand thethe secretsecret techniquestechniques ofof artists;artists; itit isis alsoalso aboutabout nownow andand thethe future,future, thethe

wayway wewe seesee images,images, andand perhapsperhaps 'reality''reality' itself,itself, today.today. ExcitingExciting timestimes areare ahead.ahead.

ThisThis bookbook wouldwould notnot havehave beenbeen possiblepossible withoutwithout thethe collaboration,collaboration, enthusiasmenthusiasm andand

supportsupport ofof othersothers -- tootoo numerousnumerous toto cataloguecatalogue atat thisthis point,point, wherewhere thethe readerreader willwill wantwant

toto getget onon wiwithth ththee book.book. ByBy deferringdeferring mymy tributetribute toto themthem untiluntil ththee enend,d, II hopehope toto bebe ableable

toto acknowledgeacknowledge theirtheir invaluableinvaluable contributionscontributions moremore fully.fully.
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ThThisis papartrt ofof thethe bookbook isis inin thethe formform ofof aa visualvisual argument.argument. EarlyEarly on,on, II waswas

asked/Whatasked/What areare youyou seeing?'-seeing?'- II amam tryingtrying toto showshow youyou here.here. II willwill makemake

comparisonscomparisons betweenbetween paintingspaintings fromfrom differentdifferent timestimes andand places,places, betweenbetween

worksworks ofof closeclose contemporaries,contemporaries, andand betweenbetween differentdifferent paintingspaintings byby thethe

samesame hand.hand.TheThe chronologychronology willwill emerge,andemerge,and isis summarizedsummarized atat thethe end.end.

WhenWhen II wentwent toto seesee thethe IngrIngreses exhiexhibitibitionon atat thethe NationalNational GalleryGallery inin

LondonLondon inin JanuaryJanuary 11 999,999, 11 waswas captivatedcaptivated byby hishis veryvery beautifulbeautiful portraitportrait

drawingsdrawings -- uncannilyuncannily'accurate'about'accurate'about thethe features,features, yetyet drawndrawn atat whatwhat

seemedseemed toto meme toto bebe anan unnaturallyunnaturally smallsmall scale.scale.WhatWhat mademade Ingres'sIngres's



achievementachievement inin thesethese drawingsdrawings allall thethe moremore astoundingastounding waswas thatthat thethe

sitterssitters werewere allall strangersstrangers (it(it isis muchmuch easiereasier toto catchcatch thethe likenesslikeness ofof

someonesomeone youyou knowknow well),well), andand thatthat thethe drawingsdrawings werewere drawndrawn withwith greatgreat

speed,speed, mostmost havinghaving beenbeen completedcompleted inin aa singlesingle day.day. OverOver thethe yearsyears II havehave

drawndrawn manymany portraitsportraits andand II knowknow howhow muchmuch timetime itit takestakes toto drawdraw thethe

wayway IngresIngres did.did. II waswas awestruck/Howawestruck/How hadhad hehe donedone them?'lthem?'l askedasked myself.myself.
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OnOn thethe oppositeopposite pagepage isis aa reproductionreproduction ofof

IngresIngres's's portraportraitit drawingdrawing ofof MadameMadame Louis-Louis-

FrancoisFrancois GodinGodinotot fromfrom 11 829.829. ItIt isis reproducedreproduced atat

exactlyexactly thethe samesame sizesize asas thethe realreal image.image. AlthoughAlthough

itit isis notnot regardedregarded asas oneone ofof Ingres'sIngres's finestfinest drawingsdrawings

ofof thethe period,period, itit isis veryvery usefuluseful forfor ourour purposespurposes forfor

itit containscontains aa numbernumber ofof visualvisual cluesclues thatthat suggestsuggest

hehe ususeded aa cameracamera lucidalucida -- anan instrumentinstrument mademade inin

11 806806 forfor artists,artists, mainlymainly asas aa measuringmeasuring devicedevice forfor

drawingdrawing -- toto createcreate it.it.

YouYou willwill comecome acrossacross mymy termterm 'eyeballing''eyeballing'

throughoutthroughout thisthis book.book. ByBy this,this, II meanmean thethe wayway anan

artistartist sitssits downdown inin frontfront ofof aa sittersitter andand drawsdraws oror

paintspaints aa portraitportrait byby usingusing hishis hahandnd anandd eyeeye alonealone

andand nothingnothing else,else, lookinglooking atat thethe figurefigure andand thenthen

tryingtrying toto re-createre-create thethe likenesslikeness onon thethe paperpaper oror

canvas.canvas. ByBy doingdoing this,this, hehe 'gropes''gropes' forfor thethe formform hehe

seessees beforebefore him.him.

BuButt ththee swiftnessswiftness ofof Ingres'sIngres's lineslines inin thisthis

drawingdrawing doesdoes notnot looklook gropedgroped for.for. TheThe formform isis soso

preciseprecise andand accurate.accurate. II thinkthink hehe diddid thethe headhead firstfirst

byby lookinglooking atat thethe ladylady throughthrough aa cameracamera lucidalucida andand

makingmaking aa fewfew notationsnotations onon thethe paper,paper, fixingfixing thethe

pospositiitionon ofof herher hair,hair, herher eyes,eyes, herher nostrilsnostrils andand thethe



VV
ii

JJ

edgesedges ofof herher mouthmouth (notice(notice thethe deepdeep shadows).shadows).

ThisThis maymay havehave takentaken himhim aa fewfew minutesminutes toto dodo..

Then,Then, hehe finishedfinished drawingdrawing herher faceface fromfrom

observation,observation, eyeballingeyeballing -- thethe delicacydelicacy ofof thethe

portraitportrait suggestssuggests hehe spentspent anan hourhour oror twotwo doingdoing

this.this. Later,Later, perhapsperhaps afterafter lunch,lunch, hehe diddid thethe clothes,clothes,

butbut forfor thisthis hehe wouldwould probablyprobably havehave hadhad toto movemove

hishis cameracamera lucidalucida slightly.slightly. ItIt isis nownow wewe noticenotice thatthat

thethe lady'slady's headhead seemsseems veryvery largelarge inin relationrelation toto herher

body,body, especiallyespecially comparedcompared withwith herher shouldersshoulders andand

hands.hands. IfIf IngresIngres hadhad movedmoved hishis cameracamera lucidalucida toto

getget inin thethe clothes,clothes, aa slightslight changechange inin thethe

magnificationmagnification wouldwould havehave occurred,occurred, explainingexplaining

thethe differencedifference inin scalescale wewe havehave noticed.noticed. II thinkthink thisthis

isis whatwhat happened,happened, becausebecause whenwhen wewe reducedreduced thethe

headhead byby aboutabout 8%8% {left){left) itit seemedseemed toto 'fit''fit' herher bodybody

muchmuch better.better.
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II ngresngres opposite;opposite; WarholWarhol above.above. II knowknow thatthat WarholWarhol usedused aa projectorprojector toto

makemake drawingsdrawings likelike this.this. HisHis lineline hashas anan obviouslyobviously 'traced''traced' look.look. ItIt waswas

seeingseeing thisthis drawingdrawing thatthat mademade meme recognizerecognize aa simsimilailaritrityy toto thethe clothesclothes

inin Ingres'sIngres's portraits.portraits. InIn thethe Warhol,Warhol, thethe left-handleft-hand edgeedge ofof thethe bowlbowl movesmoves

cleanlycleanly down,down, butbut insteadinstead ofof continuingcontinuing roundround thethe bottombottom ofof thethe bowlbowl

toto describedescribe itsits shape,shape, thethe lineline veersveers confidconfidentlyently offoff toto thethe leftleft toto formform aa

shadow.shadow. Similarly,Similarly, inin thethe Ingres,Ingres, thethe cuffcuff ofof thethe leftleft sleevesleeve isis notnot follfollowedowed

'round'round thethe form'form' asas youyou wouldwould expect,expect, butbut carriescarries onon intointo thethe folds.folds.

thethe visualvisual evidenceevidence -25-25

    

II hehe threethree smallsmall drawingsdrawings byby IngresIngres onon thisthis

page,page, onon thethe otherother hand,hand, areare allall obviouslyobviously

eyeballed.eyeballed. TheThe lineslines areare gropedgroped for,for, therethere areare

signssigns ofof hesitation.hesitation. MyMy wordword 'groping''groping' suggestssuggests

uncertaintyuncertainty -- 'Exactly'Exactly wherewhere isis thethe correctcorrect

position?'position?' hehe seemsseems toto ask.ask. NoticeNotice thethe differencedifference

betweenbetween thethe sleevesleeve toto thethe rightright (done(done inin

aa conventional,conventional, eyeballedeyeballed way)way) withwith thatthat onon thethe

oppositeopposite page,page, whichwhich isis drawndrawn withwith confidenceconfidence

andand continuouscontinuous lines.lines. ThereThere isis nono gropinggroping herehere --

indeed,indeed, onceonce agagaiainn ththee drawingdrawing hahass ththee looklook ofof

Warhol'sWarhol's tracedtraced line.line. ItIt seemsseems toto havehave beenbeen donedone

withwith aa certaincertain speed.speed. AllAll drawndrawn lineslines havehave

aa speedspeed thatthat cancan usuallyusually bebe dedudeduced:ced: theythey havehave

aa beginningbeginning andand anan end,end, andand thereforetherefore

representrepresent time,time, asas wellwell asas space.space. EvenEven aa tracingtracing

ofof aa photographphotograph containscontains moremore 'time''time' thanthan thethe

originaloriginal photographphotograph (which(which representsrepresents justjust

aa fractionfraction ofof aa second),second), becausebecause thethe handhand takestakes

timetime toto dodo it.it.



6<6< thethe visualvisual evidenceevidence

    

StSt

\\

ii rr

\\\\

''

ii

<<

.<.<



••

..*..*

'' 11

yy

    

TheThe cameracamera lucidalucida isis notnot easyeasy toto use.use. Basically,Basically,

itit isis aa prismprism onon aa stickstick thatthat creatcreateses thethe illusionillusion ofof

anan imageimage ofofwhateverwhatever isis inin frontfront ofof itit onon aa piecepiece

ofof paperpaper below.below. ThisThis imageimage isis notnot realreal -- itit isis notnot

tuallytually onon thethe paper,paper, itit onlyonly seemsseems toto bebe there.there.

lenlen youyou looklook throughthrough ththee priprismsm fromfrom aa singlesingle

pointpoint youyou cancan seesee thethe personperson oror objectsobjects inin frontfront

andand thethe paperpaper belowbelow atat thethe samesame time.time. IfIfyou'reyou're

usingusing thethe cameracamera lucidalucida toto draw,draw, youyou cancan alsoalso

seesee youryour handhand andand pencilpencil makingmaking marksmarks onon thethe

paper.paper. ButBut onlyonly you,you, sittingsitting inin thethe rightright positiposition,on,

cancan seeseethesthesee things,things, nono oneone elseelse can.can. BecauseBecause

itit isis portableportable andand cancan bebe carriedcarried anywhere,anywhere, thethe

cameracamera lucidalucida isis perfectperfect forfor drawingdrawing

landscapes.landscapes. ButBut portraitureportraiture isis moremore difficult.difficult.

YouYou mustmust useuse itit quicklquickly,y, forfor onceonce thethe eyeeye hashas

movedmoved thethe imageimage isis reallyreally lost.lost. AA skilledskilled artistartist

couldcould makemake quickquick notations,notations, markingmarking thethe keykey

pointspoints ofofthethe subject'ssubject's features.features. InIn effect,effect, thisthis isis

aa fastfast forwardforward ofofthethe nornormalmal measmeasurinuringg processprocess

thatthat taktakeses plaplacece inin thethe headhead ofof aa goodgood

draughtsmandraughtsman butbut whichwhich usuallyusually takestakes muchmuch

longlonger.er. AfteAfterr thesethese notationsnotations havehave beebeenn madmade,e,

ththee hahardrd workwork beginsbegins ofofobservingobserving fromfrom lifelife andand

translatingtranslating thethe marksmarks intointo aa moremore completecomplete

form.form. II triedtried toto useuse thethe cameracamera lucidalucida myselfmyself forfor

aa year,year, drawingdrawing hundredshundreds ofof portraitsportraits withwith it,it,

includingincluding thosethose ofofthethe NationalNational GalleryGallery guardsguards

onon thethe nextnext page.page.
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IfIf IngresIngres usedused aa cameracamera lucidalucida toto drawdraw portraitsportraits

thenthen peperhrhapapss hehe ususeded opticaloptical devicesdevices forfor hishis

painting,painting, too?too? Take,Take, forfor instance,instance, thethe veryvery

beautifulbeautiful portraitportrait ofof MadameMadame LeblancLeblanc opposite,opposite,

paintedpainted inin 11 823,823, moremore thanthan fifteenfifteen yearsyears beforebefore

thethe inventioninvention ofof chemicalchemical photography.photography. LookLook

howhow preciselyprecisely realisticrealistic thethe patpatternterneded fabricfabric

appears.appears. HowHow differentdifferent itit seemsseems fromfrom Cezanne'sCezanne's

studystudy ofof aa curtaincurtain onon thethe left,left, aa picturepicture thatthat waswas

certainlycertainly eyeballed.eyeballed. TheThe handhand andand eyeeye (and(and

heart)heart) areare atat workwork there;there; youyou cancan plainlyplainly seesee howhow

thethe imimageage waswas constructed.constructed. WasWas thethe fabricfabric onon

IngrIngres'ses's portportrairaitt donedone inin thethe samesame way?way? IfIf youyou

rejectreject thethe useuse ofof somesome kindkind ofof optics,optics, thenthen youyou

havehave toto saysay yes,yes, thatthat it,it, too,too, waswas eyeballed.eyeballed. ButBut

II findfind thisthis hardhard toto believe.believe. ThereThere isis nono

'awkwardness''awkwardness' inin thethe depictiondepiction ofof thethe folds,folds, thethe

shadowsshadows oror thethe delicatedelicate pattern,pattern, whichwhich followsfollows

everyevery tuturnrn ofofthethe materialmaterial soso convincingly.convincingly. ItIt

wouldwould taketake observatioobservationalnal andand paintingpainting skillsskills ofof

thethe highesthighest orderorder toto dodo thisthis 'freehand'.'freehand'. ItIt wouldwould

alsoalso havehave takentaken aa vastvast amountamount ofof time,time, preciousprecious

timetime forfor anan artistartist whowho waswas inin asas muchmuch demanddemand asas

IngrIngres.es. SureSurely,ly, ifif hehe hadhad knownknown ofof aa wayway ofof

speedingspeeding upup thethe proprocescesss hehe wouldwould havehave usedused it.it.

HeHe was,was, afterafter all,all, inin thethe businessbusiness ofof makingmaking

images.images. IngresIngres livedlived toto seesee thethe adventadvent ofof

photographyphotography and,and, accordingaccording toto oneone account,account,

mademade useuse ofof photographsphotographs inin hishis latlaterer years.years. HeHe

wouldwould certainlycertainly havehave knownknown aboutabout thethe cameracamera

obscuraobscura andand therethere isis nono reasonreason toto supposesuppose hehe

wouldwould notnot havehave mademade useuse ofof that,that, too.too. TheThe fabricfabric

drapeddraped overover MadameMadame Leblanc'sLeblanc's chairchair couldcould not,not,

II believe,believe, havehave beenbeen donedone withoutwithout somesome opticaloptical

help.help. TheThe patternpattern followsfollows thethe foldsfolds flawlessly,flawlessly,

whichwhich meansmeans itit mustmust havehave beenbeen plottedplotted pointpoint byby

point.point. OpticsOptics provideprovide ththee ononlyly practicalpractical meansmeans

toto bebe ableable toto dodo that.that.
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II amam confidentconfident thatthat IngresIngres usedused somesome formform ofof opticaloptical devicedevice inin hishis art,art,

probablyprobably aa cameracamera lucidalucida forfor thethe dradrawinwings,gs, butbut perhapsperhaps somesome formform ofof

cameracamera obscuraobscura forfor thethe meticulousmeticulous detaildetail inin thethe paintings.Thispaintings.This seemsseems

toto meme thethe onlyonly explanation.explanation. ButBut IngresIngres waswas notnot thethe firstfirst toto useuse optics.optics.

VermeerVermeer waswas thoughtthought toto havehave usedused aa cameracamera obscuraobscura -- thisthis cancan bebe

deduceddeduced fromfrom opticaloptical effectseffects inin thethe painpaintingtings.Was.Wass hehe thethe first,first, oror werewere

artistsartists usingusing opticsoptics beforebefore him?him? II startedstarted toto looklook throughthrough booksbooks andand

cataloguescatalogues forfor whateverwhatever evidenceevidence II couldcould find.find. II beganbegan toto seesee thingsthings

II hadhad nevernever noticednoticed before.before. MyMy curiositycuriosity grew.grew.



    

14381438 PisanelloPisanello

II beganbegan toto noticenotice clothes.clothes. Giotto'sGiotto's full-lengthfull-length

laladydy ofof 11 303-6,303-6, forfor instance,instance, isis donedone inin aa simple,simple,

graphicgraphic way.way. PisanelloPisanello followsfollows formform inin aa moremore

'accurate''accurate' way.way. ButBut byby 11 553553 MoroniMoroni isis paintingpainting

thethe mostmost elaborateelaborate ofof dresses,dresses, withwith aa boldbold

designdesign thatthat isis alwaysalways believablebelievable onon itsits surface,surface,

followingfollowing thethe folds,folds, andand withwith subtlesubtle highlightshighlights

andand shadowsshadows allall depicted.depicted. OnOn thethe nextnext twotwo

pages,pages, anotheranother comparisoncomparison showsshows aa similarsimilar

development,development, andand perhapsperhaps revealsreveals thethe useuse ofof

aa newnew tool.tool.



1303-61303-6 GiottoGiotto 15531553 GiovanniGiovanni BattistaBattista MoroniMoroni >>
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c.c. 14251425 MasolinodaMasolinoda PanicalePanicale 1467-81467-8 AntonioAntonio andand PierodelPierodel PollaiuoloPollaiuolo

15451545 AgnoloBronzinoAgnoloBronzino
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15141514 LucasLucas CranachCranach thethe ElderElder

AgainAgain elaborateelaborate fabrics.fabrics. NeitNeitherher GioGiottotto nornor

CranachCranach showsshows patternspatterns closelyclosely followingfollowing thethe

folds,folds, butbut inin Moroni'sMoroni's portraitportrait thethe delicatedelicate

designdesign followsfollows thethe complexcomplex curvedcurved surfacessurfaces

precisely.precisely. HaveHave wewe gotgot aa newnew tooltool atat workwork here?here?

1302-51302-5 GiottoGiotto 15601560 GiovanniGiovanni BattistaBattista MoroniMoroni >>

    



14481448 AndreaAndrea deldel CastagnoCastagno c.c. 14501450 PisanelloPisanello c.1c.1 460460 AndreaAndrea MantegnaMantegna

AA looklook atat thethe depictiondepiction ofof armourarmour throughthrough twotwo centuriescenturies showsshows aa similarsimilar change.change.

TheseThese areare allall wonderfulwonderful paintings,paintings, thoughthough thethe armourarmour onon thethe firstfirst threethree seemsseems

awkwardawkward comparedcompared wiwithth ththee laterlater onesones -- noticenotice thethe stylizedstylized depictiondepiction ofof

reflectionsreflections inin thethe shinyshiny metal.metal. Suddenly,Suddenly, inin 11 501501 ,, Giorgione'sGiorgione's helmethelmet andand faceface looklook

muchmuch moremore 'modern','modern', muchmuch moremore realistic.realistic. ByBy 11 557,557, inin thethe picturepicture byby Mor,Mor, thethe

armourarmour isis painpaintedted witwithh veryvery 'accurate''accurate' detail:detail: thethe shineshine seemsseems genuine,genuine, andand thethe

patternspatterns andand thethe chain-mailchain-mail followfollow thethe roundedrounded formsforms perfectly.perfectly. ByBy thethe timetime ofof vanvan

Dyck,Dyck, thethe armourarmour lookslooks almostalmost likelike aa photograph.photograph. TheThe engravingengraving onon hishis breastplatebreastplate

seemsseems accurate,accurate, oror unawkward,unawkward, andand thethe difficultdifficult drawingdrawing ofof thethe sword-handle,sword-handle, asas itit

projectsprojects outout towardstowards thethe viewer,viewer, seemsseems 'perfect'.'perfect'. WasWas thithiss reareallyllyjustjust eyeballed?eyeballed?

WhatWhat happenedhappened toto makemake thisthis paintingpainting soso differentdifferent fromfrom thethe first?first?

2<2< thethe visualvisual evidenceevidence
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c.1c.1 501501 GiorgioneGiorgione 15571557 AntonisMorAntonisMor 1625-71625-7 AnthonyAnthony vanvan DyckDyck
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OppositeOpposite isis aa detaildetail ofof thethe armourarmour fromfrom thethe vanvan Dyck,Dyck,

whichwhich isis stunninglystunningly paintedpainted andand wouldwould havehave beenbeen

veryvery difficultdifficult toto do,do, eveneven withwith optics.optics. AboveAbove isis aa

photographphotograph ofof somesome armour-armour- usingusing optics,optics, ofof course.course.

<< 11662255--77 AnthonyAnthony vanvan DyckDyck
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16231623 GerritvanGerritvan HonthorstHonthorst

c.1c.1 623623 GerritvanGerritvan HonthorstHonthorst
II hesetwohesetwo paintingspaintings maymay showshow thethe beginningbeginning ofof thethe useuse ofof optopticsics inin

artart (the(the Masaccio)Masaccio) andand itsits heightheight (the(the vanvan Honthorst).Honthorst). Masaccio'sMasaccio's angelangel

hashas aa superblysuperbly foreshortenedforeshortened lute,lute, whichwhich maymay havehave comecome fromfrom aa

knowledgeknowledge ofof optics.optics. ButBut nownow comparecompare hishis musicmusicianian witwithh thethe merrymerry

oneone paintedpainted byby vanvan HonthorstHonthorst twotwo hundredhundred yearsyears later.later. InIn blackblack andand

white,white, thethe DutchDutch paintingpainting lookslooks likelike aa photograph,photograph, wiwithth ththee lightinglighting

wewe associateassociate withwith photography.photography. HowHow couldcould thisthis change,change, thisthis 'advance''advance'

inin naturalism,naturalism, havehave happened?happened? BetterBetter drawingdrawing skillsskills cannotcannot bebe thethe

answeranswer -- vanvan Honthorst'sHonthorst's drawingsdrawings {above{above left)left) seemseem ratherrather crudecrude

whenwhen comparedcompared withwith hishis paintings.paintings.

14261426 MasaccioMasaccio



    



Here'sHere's anotheranother comparisoncomparison betbetweweenen twotwo picturespictures atat eithereither endend ofof thethe RenaissanceRenaissance toto

showshow youyou thethe dramaticdramatic transformationtransformation thatthat tooktook placeplace inin painting:painting: thethe detaildetail oppositeopposite isis

fromfrom Giotto'sGiotto's TheThe DeathDeath ofofthethe VirginVirgin andand datesdates fromfrom 11 33 11 0-10-1 11 ;; thethe oneone onon thisthis pagepage isis byby

CaravaggioCaravaggio andand isis fromfrom 11 599.599. CompareCompare thethe winwingsgs,, inin particular.particular. Giotto'sGiotto's areare anan imaginativeimaginative

inventioninvention (he(he probablyprobably hadn'thadn't seenseen anan angelangel inin realreal life ).life ). TheyThey looklook veryvery beautifulbeautiful butbut areare

stylizedstylized comparedcompared withwith Caravaggio's,Caravaggio's, whichwhich looklook muchmuch moremore 'photographic'.'photographic'. BecauseBecause ofof

hishis methodmethod ofof working,working, CaravaggioCaravaggio probablyprobably hadhad somesome realreal wingswings rightright therethere inin frontfront ofof

himhim -- perhapsperhaps aa pairpair ofof eagle'seagle's wings.wings. WeWe knowknow thatthat hehe onlonlyy paintpainteded directlydirectly fromfrom thethe

modelmodel ('He('He can'tcan't paintpaint withoutwithout models'models' waswas aa contemporarycontemporary criticismcriticism ofof hishis work).work). TheThe

same,same, ofof course,course, couldcould bebe saidsaid ofof anyany photphotograographerpher (until(until veryvery recently,recently, thatthat isis -- computerscomputers

havehave changedchanged whatwhat usedused toto bebe aa fundamentalfundamental requirementrequirement ofof photography).photography).
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MyMy GreatGreat WallWall allowedallowed meme toto see,see, withwith oneone sweepsweep ofof thethe eye,eye, whatwhat artart

historianshistorians havehave longlong recognizedrecognized asas aa shiftshift towardstowards everever greatergreater

naturalismnaturalism fromfrom thethe fifteenthfifteenth centurycentury toto thethe nineteenth.nineteenth. ButBut whwhatat wawass

immediatelyimmediately apparent,apparent, surroundedsurrounded byby soso manymany images,images,waswas thatthat thisthis

waswas notnot aa gragraduaduall proprocescesss -- thethe opticaloptical looklook arrivedarrived suddenly,suddenly, andand waswas



immediatelyimmediately coherentcoherent andand complete.complete.

II knowknow fromfrom experienceexperience thatthat thethe methodsmethods artistsartists useuse (materials,(materials, tools,tools,

techniques,techniques, insights)insights) havehave aa profound,profound, directdirect andand instantinstant influenceinfluence onon

thethe nanatuturere ofof thethe workwork theythey produce.Theproduce.The sudsuddenden chachangenge II couldcould seesee

suggestedsuggested toto meme aa technicaltechnical innovationinnovation ratherrather thanthan aa newnew wayway ofof

lookinglooking thatthat thenthen ledled toto aa progressiveprogressive developmentdevelopment ofof drawingdrawing skills.skills.

WeWe knowknow ofof oneone suchsuch innovationinnovation inin thethe earlyearly fifteenthfifteenth centurycentury -the-the

inventioninvention ofof analyticalanalytical linearlinear perspective.Thisperspective.This providedprovided artistsartists withwith

aa techniquetechnique forfor depictingdepicting recessionrecession inin space,space, withwith objectsobjects andand figuresfigures

scaledscaled justjust asas theythey wouldwould appearappear toto thethe eyeeye fromfrom aa singlesingle point.point. ButBut

linearlinear perspectiveperspective doesdoes notnot allowallow youyou toto paintpaint patternspatterns followingfollowing folds,folds,

nornor shineshine onon armour.Opticalarmour.Optical aidsaids would,would, butbut itit isis commonlycommonly assumedassumed

thatthat thethe technologytechnology andand knowledgeknowledge diddid notnot existexist untiluntil muchmuch later.later.
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II hesehese twotwo picturespictures areare ofof thethe samesame subjectsubject -- thethe PopePope withwith

attendants.attendants. TheThe oneone onon thethe leftleft waswas paintedpainted aroundaround 11 475475 byby

MelozzoMelozzo dada Fori).Fori). ItIt isis clearlyclearly ofof thethe mathematicalmathematical school,school, withwith

itsits spacespace andand architecturearchitecture renderedrendered accordingaccording toto thethe lawslaws ofof

linearlinear perspective.perspective. ItIt showsshows nono obviousobvious evidenceevidence ofof optics;optics;

II showshow itit onlyonly asas aa contrastcontrast wiwithth ththee workwork oppooppositesite.. RaphRaphael'ael'ss

1518-191518-19 portraitportrait ofof LeoLeo XX seemsseems ofof aa completelycompletely differentdifferent

order.order. ItIt waswas saidsaid thatthat peoplepeople gaspedgasped whenwhen theythey sawsaw itit
--

'a'a realisticrealistic marvel',marvel', 'amazing'amazing verisimilitude',verisimilitude', etc.etc. AndreaAndrea deldel

SartoSarto saidsaid thatthat makingmaking aa copycopy ofof itit waswas thethe hardhardestest thingthing he'dhe'd

everever done.done. LookLook atat ththee PoPopepe's's clothes,clothes, forfor instance:instance: theythey areare

depicteddepicted 'naturalistically''naturalistically' andand withwith convincingconvincing volume.volume. TheThe

space,space, onon ththee ototheherr hahandnd,, seemsseems unrealunreal andand enclosed,enclosed, andand itit

hashas aa darkdark background,background, featuresfeatures II waswas beginningbeginning toto noticenotice inin

otherother suspectedsuspected 'optical''optical' works,works, too.too. ThatThat thethe standingstanding



j&rj&Mrj&rj&Mr /J&t/J&t C&t&gggkC&t&gggk ££

attendantsattendants areare thethe samesame heightheight asas thethe sittingsitting PopePope isis oddodd --

theythey shouldshould bebe tallertaller thanthan himhim -- butbut couldcould bebe accountedaccounted forfor

byby thethe useuse ofof optics:optics: 'Just'Just bobbob downdown aa bit',bit', photographersphotographers

saysay (the(the PopePope may,may, ofof course,course, bebe sittingsitting onon aa raisedraised throne).throne).

YetYet thethe realreal interestinterest isis whatwhat hehe isis holding:holding: aa magnifyingmagnifying glass.glass.

ItIt showsshows thatthat RaphaelRaphael waswas atat leleasastt awareaware ofof lenseslenses (though(though

notnot thatthat hehe knewknew howhow toto useuse them).them). HeHe wouldwould havehave wantedwanted

toto makemake asas vividvivid aa portraitportrait asas hehe could.could. AsAs aa professionalprofessional

painter,painter, hehe hadhad aa jobjob toto dodo andand wouldwould havehave usedused allall thethe toolstools

atat hishis disposal,disposal, including,including, ifif hehe thoughtthought theythey wouldwould help,help,

lenses.lenses. HeHe wouldwould notnot thinkthink 'I'm'I'm aa greatgreat artistartist atat thethe heightheight ofof

thethe RenaissanceRenaissance whowho shouldshould disdaindisdain suchsuch methods.'methods.'

5252 thethe visualvisual evidenceevidence
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SomeSome ofof thethe mostmost difficultdifficult thingsthings toto paintpaint withwith linearlinear perspectiveperspective areare curvedcurved objectsobjects

suchsuch asas lutes.lutes. Diirer'sDiirer's famousfamous woodcutwoodcut ofof 11 525525 suggestssuggests thatthat somesome artistsartists usedused

technicaltechnical aidsaids toto helphelp them.them. DurerDurer waswas aa prodigy,prodigy, aa greatgreat draughtsman,draughtsman, yetyet hehe alsoalso hadhad

aa keenkeen interestinterest inin technology.technology. HereHere hehe showsshows howhow aa piecepiece ofof stringstring isis attachedattached toto aa

pointpoint onon thethe wall,wall, reprepresresententinging thethe observer'sobserver's viewpoint.viewpoint. TheThe stringstring isis thenthen connectedconnected

toto aa pointpoint onon thethe lutelute andand itsits positionposition isis recordedrecorded byby movingmoving twotwo otherother stringsstrings

stretchedstretched acrossacross aa woodenwooden frameframe andand thenthen markingmarking wherewhere thesethese meetmeet onon aa hingedhinged

scrscreeneen.. ThiThiss isis repeatedrepeated untiluntil therethere areare enoughenough pointspoints onon thethe screenscreen toto constructconstruct thethe

shapeshape ofof thethe lute.lute. ItIt isis aa difficultdifficult process,process, oneone thatthat requiresrequires twotwo men.men.

NowNow lookatCaravaggio'slookatCaravaggio's paintingpainting ofof aroundaround 1595.1595. TheseThese twotwo picturespictures werewere amongamong

thethe firstfirst II broughtbrought togethertogether toto askask aa question.question. CouldCould CaravaggioCaravaggio reallyreally havehave usedused

Diirer'sDiirer's methodmethod toto paintpaint thatthat incrediblyincredibly foreshortenedforeshortened lutelute (he(he leftleft nono drawings),drawings), andand

howhow aboutabout thethe violinviolin onon thethe table,table, andand thethe musicmusic thatthat followsfollows thethe curvecurve ofof thethe pagepage soso

perfectly?perfectly? ItIt wouldwould bebe veryvery difficultdifficult toto dodo thesethese thingsthings withwith aa drawingdrawing machine,machine, andand

wouldwould taketake aa veryvery longlong time.time. WasWas itit justjust divinedivine skill,skill, oror couldcould hehe havehave usedused optics?optics?

5454 thethe visualvisual evidenceevidence
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CaravaggioCaravaggio paintedpainted hishis lute-playerlute-player seventyseventy yearsyears afterafter Durer'sDurer's woodcut,woodcut, and,and, ofof course,course,

thethe technologytechnology ofof drawingdrawing machinesmachines maymay havehave movedmoved onon inin thatthat time.time. ButBut werewere suchsuch

machinesmachines alreadyalready outout ofof datedate inin 11 525?525? WasWas DurerDurer depictingdepicting anan earlierearlier andand nownow obsoleteobsolete

methodmethod ofof drawingdrawing ellipsesellipses andand curvescurves inin perspective?perspective? HansHans Holbein'sHolbein's TheTheAmbassadorsAmbassadors

{above){above) waswas paintedpainted inin 11 533,533, justjust eighteight yearsyears afterafter Durer'sDurer's print.print. ItIt isis filledfilled withwith curvedcurved andand

sphericalspherical objects,objects, allall ofof whichwhich wouldwould havehave beenbeen difficultdifficult toto eyeball,eyeball, andand yetyet allall ofof themthem areare

marvellouslymarvellously 'accurate''accurate' inin theirtheir foreshortening.foreshortening. HolbeinHolbein couldcould havehave usedused Durer'sDurer's machinemachine

toto paintpaint thethe lutelute onon thethe bottombottom shelf,shelf, whichwhich isis shownshown inin muchmuch simplersimpler foreshorteningforeshortening

5656

    thanthan Caravaggio's,Caravaggio's, andand fromfrom aa similarsimilar angleangle toto thatthat

inin Diirer'sDiirer's print,print, butbut looklook atat thethe otherother curvedcurved

objects.objects. TheThe celestialcelestial globeglobe onon thethe toptop shelf,shelf, forfor

example,example, isis perfectperfect inin itsits rendering.rendering. TheThe patternspatterns

onon thethe curtaincurtain behindbehind andand onon thethe tableclothtablecloth areare

utterlyutterly believablebelievable asas theythey followfollow thethe folds.folds. TheThe

lineslines ofof longitudelongitude andand latitudelatitude onon thethe terrestrialterrestrial

globeglobe onon thethe bottombottom shelfshelf tracetrace thethe curvaturecurvature ofof

thethe spheresphere precisely,precisely, asas doesdoes thethe wordword 'AFFRICAV'AFFRICAV

AndAnd thethe musicalmusical scorescore isis accuratelyaccurately depicteddepicted onon

thethe curvedcurved pagespages ofof thethe openopen book.book. ThatThat alonealone

wouldwould havehave beenbeen nearnear imposimpossiblesible toto paintpaint usingusing

Diirer'sDiirer's machine.machine. ItIt wouldwould havehave beenbeen possible,possible,

however,however, toto useuse aa lenslens toto projectproject anan imageimage ofof thethe

bookbook andand thethe otherother three-dimensionalthree-dimensional objectsobjects

ontoonto aa flatflat surfacesurface andand tracetrace thethe nownow

two-dimensional,two-dimensional, projectedprojected shapes.shapes.

TheThe strangestrange formform inin thethe foregroundforeground isis aa

distorteddistorted skullskull -- HolbeinHolbein hashas stretchedstretched it.it. SuchSuch

distortiondistortion cancan bebe achievedachieved byby tiltingtilting thethe surfacesurface

ontoonto whichwhich youyou projectproject anan image.image. II producedproduced thethe

detaildetail ofof thethe skullskull belowbelow byby squeezingsqueezing itit backback intointo



shapeshape onon aa computer.computer. ItIt lookslooks veryvery 'real'.'real'. IsIs thisthis notnot

aa clueclue thatthat HolbeinHolbein usedused opticaloptical tools?tools?
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ItIt isis nownow generallygenerally acceptedaccepted thatthat Vermeer,Vermeer,

workingworking aboutabout fiftyfifty yearsyears afterafter Caravaggio,Caravaggio, notnot

onlyonly hadhad knowledgeknowledge ofof opticaloptical instrumentsinstruments butbut

alsoalso usedused themthem inin sosomeme wawayy inin hishis painting.painting.

(Van(Van Leeuwenhoek,Leeuwenhoek, thethe greatgreat microscopistmicroscopist andand

lensmaker,lensmaker, waswas aa neighbourneighbour ofof hishis andand executorexecutor

ofof hishis will.)will.) MuchMuch ofthofthee evidevidenceence isis withinwithin thethe

paintingspaintings themselves.themselves. VermeerVermeer seemsseems toto havehave

beenbeen delighteddelighted byby thethe opticaloptical effectseffects oftheofthe lenslens

andand triedtried toto re-createre-create themthem onon thethe canvas.canvas.

ForegroundForeground objectsobjects andand figuresfigures areare sometimessometimes

veryvery large;large; somesome thingsthings areare paintedpainted inin softsoft focus,focus,

oror outout ofof focusfocus altogether.altogether. InIn thisthis paintingpainting ofof

aa milkmaid,milkmaid, forfor example,example, thethe basketbasket inin thethe

foregroundforeground isis outout ofof focusfocus comparedcompared withwith thethe

basketbasket hanginghanging upup behind,behind, aa distortiondistortion VermeerVermeer

wouldwould notnot havehave seenseen wiwithth ththee nakednaked eye.eye. NorNor

couldcould hehe havehave renderedrendered thethe 'halo''halo' effecteffect ofof

out-of-focusout-of-focus highlights,highlights, seenseen herehere onon thethe basket,basket,

thethe bread,bread, thethe tankardtankard andand thethe jug,jug, unlessunless hehe

hadhad seenseen itit So,So, thisthis waswas aa starting-point:starting-point: VermeerVermeer



waswas anan artistartist whowho hadhad usedused opticsoptics -- hishis paintingspaintings

demonstratedemonstrate asas much.much.

II wouldwould likelike toto pointpoint outout herehere thatthat thisthis isis

Vermeer'sVermeer's mostmost solidsolid figure.figure. SheShe hashas aa greatergreater

presencepresence thanthan hishis ladies.ladies. CouldCould thisthis bebe becausebecause

sheshe isis aa servantservant (one(one oftheofthe so-calledso-called 'low-life''low-life'

subjectssubjects ofof manymany earlyearly opticaloptical painters)painters) andand soso

wouldn'twouldn't havehave beenbeen ableable toto complain,complain, 'Oh'Oh II havehave

aa headache.headache. II needneed toto lielie downdown now',now', whichwhich

'ladies''ladies' wouldwould havehave beenbeen ableable toto getget awayaway with?with?

c.c. 1658-601658-60 JohannesJohannes VermeerVermeer >>
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15431543 LorenzoLorenzo LottoLotto

OneOne ofof thethe paintingspaintings onon mymy wallwall waswas HusbaHusbandnd andand WifeWife byby Lotto.Lotto. II noticednoticed thatthat thethe toptop

ofof thethe 'keyhole''keyhole' patternpattern onon thethe orientaloriental carpetcarpet clearlyclearly goesgoes outout ofof focusfocus (words(words whichwhich

wouldwould havehave hadhad littlelittle meaningmeaning beforebefore optics).optics). TheThe humanhuman eyeeye wouldwould notnot seesee itit liklikee thithis,s,

butbut aa lenslens would.would. II showedshowed thisthis toto CharlesCharles Falco,Falco, anan opticaloptical scientist,scientist, andand hehe pointedpointed outout

thatthat therethere areare atat leastleast twotwo vanishingvanishing pointspoints inin thethe picture.picture. ThisThis cancan bebe seenseen mostmost clearlyclearly

onon thethe detaildetail ofof thethe borderborder opposite.opposite. HadHad linearlinear perspectiveperspective beenbeen used,used, thethe patternpattern

wouldwould havehave recededreceded inin aa straightstraight line,line, thethe singlesingle vanishingvanishing pointpoint correspondingcorresponding toto

aa singlesingle viewpoint.viewpoint. ButBut halfwayhalfway backback therethere isis aa kinkkink inin thethe patternpattern andand itit carriescarries onon inin aa

slightlyslightly differentdifferent direction.direction. CharlesCharles reasonedreasoned thatthat LottoLotto hadhad setset upup aa lenslens toto projectproject thethe

patternpattern butbut discodiscoveredvered thatthat itit couldcould notnot allall bebe inin focusfocus atat thethe samesame time.time. HeHe hadhad toto

refocusrefocus toto dodo thethe backback partpart ofof thethe carpet.carpet. ButBut refocusingrefocusing hashas aa sideside effecteffect -- itit changeschanges thethe

magnification.magnification. TheThe differencedifference wouldwould bebe onlyonly slightslight onon thethe narrownarrow border,border, butbut thethe patternpattern

inin thethe centre,centre, beingbeing fivefive timestimes broader,broader, wouldwould havehave changedchanged fivefive timestimes asas much,much, tootoo

muchmuch toto ignore.ignore. TheThe solutionsolution waswas toto paintpaint itit outout ofof focus.focus. ForFor Charles,Charles, thesethese effectseffects areare

'optical'optical artefacts',artefacts', andand areare solidsolid scientificscientific evidenceevidence ofof thethe useuse ofof optics.optics.
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AA 15321532 HansHans HolbeinHolbein
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Here'sHere's anotheranother carpetcarpet II foundfound whosewhose

perspectiveperspective seemsseems wrong.wrong. TheThe patternpattern inin

thethe left-handleft-hand cornercorner seemsseems 'true','true', butbut asas youyou

movemove backback towardstowards thethe letter,letter, thethe tabletable

beginsbegins toto loomloom up;up; andand atat thethe bottombottom right,right,

itit unexpectedlyunexpectedly dropsdrops away,away, asas ifif itsits cornercorner

ftft



hashas beenbeen choppedchopped off.off. Also,Also, wewe seemseem toto

bebe lookinglooking downdown onon thethe boxbox ofof coinscoins leftleft

teeteringteetering onon thethe edgeedge fromfrom aa differentdifferent angleangle

thanthan thethe tabletable itself.itself. Again,Again, thesethese distortionsdistortions

suggestsuggest thethe useuse ofof aa lenslens notnot geometry;geometry; andand

thisthis aa decadedecade beforebefore LorenzoLorenzo Lotto.Lotto.
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MoreMore thanthan fiftyfifty yearsyears beforebefore Lotto'sLotto's HusbandHusband

andand WifeWife (and(and thirtythirty yearsyears beforebefore RaphaelRaphael waswas

inin RomeRome workingworking onon hishis portraitportrait ofof thethe Pope),Pope),

HansHans MemlingMemling paintedpainted thesethese flowersflowers ontoonto thethe

backback ofof thethe portraitportrait shownshown onon thethe left.left. It,It, too,too,

containscontains anan orientaloriental carpetcarpet wherewhere aa changechange ofof

perspectiveperspective cancan bebe seenseen onon itsits pattern:pattern: thethe halfhalf

ofof thethe carpetcarpet inin frontfront ofof thethe jujugg hahass aa differentdifferent

vanishingvanishing pointpoint (A)(A) fromfrom thethe halfhalf behindbehind (B).(B).

ThisThis suggestssuggests thatthat Memling,Memling, likelike LottoLotto andand

Holbein,Holbein, hadhad usedused somesome kikindnd ofof opticaloptical devicedevice

ratherrather thanthan linearlinear perspectiveperspective whenwhen paintingpainting

thethe carpet,carpet, becausebecause hehe simplysimply wouldn'twouldn't havehave

donedone itit thisthis wayway ifif hehe hadhad usedused geometry.geometry. HeHe

probablyprobably paipaintentedd thethe frontfront first,first, andand then,then,

becausebecause ofof depth-of-fielddepth-of-field problems,problems, refocusedrefocused

hishis lenslens beforebefore paintingpainting thethe back,back, hencehence

aa secondsecond vanishingvanishing point.point. ThiThiss picpicturturee seemsseems toto

indiindicatecate thatthat inin northernnorthern Europe,Europe, atat least,least,

artistsartists werewere usingusing opticsoptics asas earlyearly asas thethe

endend ofof thethe fifteenthfifteenth century.century.
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13001300 GiottoGiotto c.c. 11 365365 UnknownUnknown AustrianAustrian

FindingFinding evidenceevidence ofof thethe useuse ofof opticsoptics inin northernnorthern EuropeEurope inin thethe latelate fifteenthfifteenth

centurycentury mademade meme looklook moremore closelyclosely atat earlyearly FlemishFlemish painting.painting. OnOn mymy wallwall



aa sudden,sudden, dramaticdramatic changechange stoodstood out.out.

HereHere areare fourfour portraitsportraits paintedpainted 11 3030 yearsyears apart.apart. Giotto'sGiotto's ofof 11 300300 certainlycertainly hashas

anan interestinginteresting expressionexpression inin thethe face.face. SixtySixty-five-five yearsyears laterlater anan unknownunknown artistartist

makesmakes aa portraitportrait ofof RudolfRudolf IVIV ofof AustriaAustria -- likelike Giotto's,Giotto's, itit isis awkward.awkward. ByBy 11 425,425,

inin Italy,Italy, MasolinoMasolino hashas moremore orderorder inin thethe face;face; thethe turbanturban seemsseems toto folfollowlow thethe

formform ofof thethe headhead andand lookslooks asas thoughthough itit fitsfits properly.properly. ButBut justjust fivefive yearsyears later,later, inin

Flanders,Flanders, somethingsomething happens.happens. RobertRobert Campin'sCampin's fafacece lolookokss startlinglystartlingly 'modern';'modern';

itit couldcould bebe someonesomeone fromfrom today.today. ThereThere isis clearclear lightinglighting -- noticenotice thethe shadowshadow

underunder thethe nosenose -- suggestingsuggesting aa strongstrong sourcesource ofof light;light; thethe foldsfolds inin thethe turbanturban

aren'taren't awkward;awkward; thethe man'sman's smallsmall doubledouble chinchin isis seenseen clearly;clearly; andand thethe mouthmouth andand

6666 << thethe visualvisual evidenceevidence

    

c.1425c.1425 MasolinodaMasolinoda PanicalePanicale c.c. 14301430 RobertRobert CampinCampin

eyeseyes areare farfar moremore related,related, givinggiving anan intensityintensity toto hishis appearance.appearance. ThisThis paintingpainting

hashas aa totallytotally differedifferentnt look'look'..

OfOf course,course, thethe mediummedium isis different.different. Campin'sCampin's portraitportrait isis oneone ofof thethe earliestearliest

usesuses ofof oiloil tempera,tempera, whichwhich makesmakes thethe blendingblending ofof colourcolour muchmuch easier.easier. YetYet itit isis thethe



newnew look'look' thatthat interestsinterests usus here,here, aa looklook thatthat isis radicallyradically differentdifferent fromfrom Giotto'sGiotto's

(compare(compare hishis facesfaces onon ththee nenextxt pagepage againstagainst thosethose ofof DiericDieric Bouts).Bouts). ByBy itsitselfelf,, oiloil

paintpaint isis notnot enoughenough toto explainexplain thisthis change.change. SomethingSomething elseelse isis inin play.play.

TheThe onlonlyy othotherer facesfaces thatthat comparecompare wiwithth ththee CampinCampin areare thethe onesones byby MasaccioMasaccio

inin thethe BrancacciBrancacci ChapelChapel inin Florence,Florence, whichwhich datedate fromfrom 11 422.422. TheyThey certainlycertainly havehave

individualityindividuality andand couldcould havehave beenbeen donedone byby thethe samesame method,method, thoughthough thethe frescofresco

techniquetechnique hideshides this.this. Nevertheless,Nevertheless, thethe dadatestes areare almostalmost thethe samesame -- thethe bigbig

changechange occurredoccurred somesome timetime aroundaround 11 420-30.420-30.

thethe visualvisual evidenceevidence 6767
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II oo emphasizeemphasize againagain whatwhat happenedhappened withinwithin thethe

spacespace ofof jujustst aa fewfew years,years, comparecompare thesethese twotwo

pictures,pictures, oneone paintedpainted inin FlorenceFlorence inin 1423,1423, thethe otherother

inin BrugesBruges aroundaround 11 436.436. GentGentileile dada Fabriano'sFabriano's

fabricsfabrics areare elaborateelaborate butbut dodo notnot followfollow thethe formform

convincinglyconvincingly -- theythey areare essentiallyessentially flat.flat. VanVan Eyck'sEyck's

ChancellorChancellor RolinRolin wearswears similarlysimilarly heavyheavy clothes,clothes, andand

theythey areare equallyequally elaborateelaborate -- looklook atat thethe highlightshighlights

inin thethe goldgold thread.thread. ButBut unlikeunlike dada Fabriano'sFabriano's fabrics,fabrics,

theythey havehave convincingconvincing foldsfolds andand givegive thethe impressionimpression

thatthat aa realreal personperson isis weawearingring thethem.m. LikeLike RobertRobert

Campin'sCampin's manman inin aa redred turban,turban, thethe portraitportrait ofof thethe

ChancellorChancellor isis alsoalso muchmuch moremore individualisticindividualistic andand

'modern''modern' thanthan anyany ofof thethe facesfaces inin thethe GentileGentile dada

Fabriano.Fabriano. Notice,Notice, too,too, thethe 'accurate''accurate' architecturalarchitectural

reliefsreliefs behindbehind him.him.

HavingHaving atat firstfirst observedobserved onlyonly thatthat paintingpainting atat

thethe endend ofof thethe RenaissanceRenaissance waswas muchmuch moremore

naturalisticnaturalistic thanthan itit hadhad beenbeen atat thethe beginning,beginning, nownow

wewe cancan bebe muchmuch moremore specific:specific: thethe changechange toto

greatergreater naturalismnaturalism occurredoccurred suddenlysuddenly inin thethe latelate

1420s1420s oror earlyearly 1430s1430s inin Flanders.Flanders. CouldCould thisthis havehave

beenbeen downdown toto optics?optics? WhatWhat otherother explanaexplanationtion

couldcould therethere be?be? WhyWhy wouldwould artistsartists likelike CampinCampin andand

vanvan EyckEyck suddenlysuddenly startstart producingproducing farfar moremore

modern,modern, 'photographic-looking''photographic-looking' pictures?pictures? WeWe areare

familiarfamiliar todaytoday withwith imagesimages projectedprojected throughthrough aa

lens.lens. AA cameracamera worksworks becausebecause anan imageimage ofof thethe 'real'real

world'world' isis projectedprojected ontoonto film.film. HadHad CampinCampin andand vanvan

EyckEyck seenseen thethe worldworld projectedprojected inin thisthis way?way?



<< 14231423 GentileGentile dada FabrianoFabriano c.1436c.1436 JanJan vanvan EyckEyck >>
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II cancan bebe certaincertain thatthat RobertRobert CampinCampin andand JanJan

vanvan EyckEyck knewknew aboutabout mirrorsmirrors andand lenseslenses -- thethe

twotwo basicbasic elementselements ofof thethe modernmodern cameracamera -- forfor

theythey paintedpainted somesome inin severalseveral ofof theirtheir picturespictures

ofof thethe 1430s1430s (and,(and, atat thatthat time,time, painterspainters andand

mirror-makersmirror-makers werewere bothboth membersmembers ofof thethe samesame

guild).guild). InIn thethe Campin,Campin, thethe mirrormirror isis convexconvex

(easier(easier toto makemake thanthan aa flatflat mirror);mirror); andand inin thethe

vanvan Eyck,Eyck, CanonCanon vanvan derder PaelePaele holdsholds aa pairpair ofof

spectacles.spectacles. LensesLenses andand mirrorsmirrors werewere stillstill rarerare

then,then, andand artistsartists wouldwould havehave beenbeen fascinatedfascinated byby

thethe strstrangangee effectseffects theythey produced.produced. AsAs peoplepeople

whowho mademade images,images, theythey mustmust havehave beenbeen

amazedamazed thatthat wholewhole figures,figures, eveneven wholewhole rooms,rooms,

couldcould bebe seenseen inin justjust aa smallsmall convexconvex mirror.mirror.

SurelySurely itit isis nono coincidencecoincidence thatthat suchsuch mirrorsmirrors

arrivedarrived inin paintingpainting atat thethe samesame timetime asas greatergreater

individualityindividuality appearedappeared inin portraiture.portraiture.

14381438 RobertRobert CampinCampin



14361436 JanJan vanvan EyckEyck >>
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2000,2000, atat thethe endend ofof hishis secondsecond visitvisit toto

nyny studio,studio, CharlesCharles FalcoFalco justjust happenedhappened toto saysay --

nn aa sub-clausesub-clause ofof aa sub-clausesub-clause -- thatthat aa concaveconcave

nirrornirror hashas allall thethe opticaloptical qualitiesqualities ofof aa llenenss andand

:an:an projectproject imaimagesges ontontoo aa flatflat surface.surface. Suddenly,Suddenly,

tt clicked.clicked. HeHe thoughtthought thisthis waswas commoncommon

knowledgeknowledge (maybe(maybe itit isis inin thethe rarefiedrarefied worldworld ofof

)ptics),)ptics), butbut II knewknew itit wasn't.wasn't.

TheThe nextnext day,day, wewe usedused aa simsimpleple shavshavinging

nirrornirror -- thethe onlyonly knownknown domesticdomestic useuse forfor aa

:oncave:oncave mirrormirror -- toto projectproject imaimagesges ontontoo aa wall.wall.

WeWe couldcould seesee themthem soso clearlyclearly -- itit waswas aa EurekaEureka

noment.noment. TheThe equipequipmentmentwewe usedused waswas simplesimple

indind smallsmall -- aboutabout thethe sizesize ofof aa toptop ofof aa cancan andand

lotlot veryvery thick.thick. NothingNothing muchmuch really,really, smallsmall

moughmough toto slslipip inin aa pocket.pocket.

ThenThen II startedstarted toto experiment.experiment. ToTo makemake thethe

jrojectedjrojected imaimagesges eveevenn clearerclearer II cutcut aa holehole inin

ii piecepiece ofof boardboard toto makemake aa littlelittle windowwindow likelike

hosehose
II

hadhad seenseen inin NetherlandishNetherlandish portraits,portraits,

thenthen placedplaced thisthis boardboard inin aa doorwaydoorway andand

slackedslacked outout thethe room.room. II pinnedpinned aa piecepiece ofof paperpaper

lextlext toto thethe hole,hole, insideinside thethe darkeneddarkened room,room, andand

;et;et upup thethe mirrormirror oppositeopposite thethe windowwindow andand

urnedurned itit slightlyslightly towardstowards thethe paper.paper. ThenThen aa

riendriend satsat outsideoutside thethe holehole inin thethe brightbright sunlight,sunlight,

nsidenside thethe room,room, II couldcould seesee hishis faceface onon thethe

Daper,Daper, upsideupside downdown butbut rightright wayway roundround andand

/ery/ery clear.clear. BecauseBecause thethe imageimage waswas notnot reversedreversed

II waswas ableable toto makemake aa fewfew keykey 'measurements''measurements'

andand markmark outout ththee cornerscorners ofof thethe eyes,eyes, nose,nose,

nouth,nouth, justjust likelike II hadhad donedone wiwithth ththee cameracamera

ucida.ucida. ThenThen II tooktook thethe paperpaper down,down, turnedturned itit thethe

ightight wayway upup andand workedworked fromfrom life,life, whichwhich isis whatwhat

'm'm doingdoing here.here. TheThe imageimage fromfrom thethe 'mirror-lens','mirror-lens',

asas II callcall it,it, remainedremained therethere onon thethe blackblack wall.wall.
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TheseThese photographsphotographs showshow thethe processprocess
inin

moremore
detail.detail.

AtAt ththee

toptop leftleft youyou cancan seesee thethe projectionprojection onon thethe paperpaper asas II makemake

mymy initialinitial marks,marks, twotwo stagesstages ofof whichwhich youyou cancan seesee toptop right.right.

AfterAfter makingmaking thethe measurements,measurements, II taketake downdown thethe paperpaper andand

completecomplete thethe drawingdrawing fromfrom lifelife (the(the finishedfinished portraitportrait isis

opposite).opposite). TheThe subject,subject, whowho sitssits outsideoutside throthroughoughout,ut, cancan

seesee veryvery littlelittle ofof whatwhat isis goinggoing onon inin thethe room.room. HeHe isis notnot eveneven

awareaware thatthat thethe mirrormirror isis therethere {above{above andand left).left).

II havehave beenbeen toldtold byby somesome artart historianshistorians thatthat therethere areare

writtenwritten accountsaccounts ofof similarsimilar set-upsset-ups inin thethe fifteenthfifteenth andand

sixteenthsixteenth centuries,centuries, butbut asas yetyet II havehave notnot locatedlocated them.them.

6<6< thethe visualvisual evidenceevidence



    

mm

'' \W\W

\\



    

*.*.

18161816 Jean-Auguste-DominiqueJean-Auguste-Dominique IngresIngres

II hehe portraitportrait aboveabove rightright isis oneone ofof thethe fewfew survivingsurviving drawingsdrawings byby JanJan

vanvan Eyck.Eyck. ItIt isis saidsaid toto bebe ofof CardCardinainall NiccoloNiccolo Albergati,Albergati, andand waswas drawndrawn

whilewhile hehe waswas inin BrugesBruges onon aa three-daythree-day triptrip inin DecemberDecember 1431.1431. ToTo meme

itit hashas thethe looklook ofof anan IngresIngres drawing,drawing, likelike thethe oneone above,above, forfor thethe

physiognomyphysiognomy isis perfectlyperfectly accurateaccurate whwhileile thethe clothesclothes areare lessless precise,precise,

possiblypossibly eyeballed.eyeballed. TheThe Cardinal'sCardinal's pupupilpilss areare sharplysharply contractecontracted,d, asas ifif

hehe werewere inin aa strongstrong light.light. AsAs II discovereddiscovered withwith mymy mirror-lensmirror-lens set-up,set-up,

youyou needneed aa strongstrong lightlight forfor anyany 'natural''natural' projection.projection.

VanVan Eyck'sEyck's drawingdrawing ofof thethe CardinalCardinal isis aboutabout 48%48% lifelife size,size, butbut thethe

paintingpainting (opposite)(opposite) isis 4141%% largerlarger thanthan thethe dradrawinwing.g. WhatWhat isis amazingamazing isis

thatthat whenwhen youyou enlargeenlarge thethe drawingdrawing byby thatthat amountamount andand laylay itit overover

thethe painting,painting, manymany ofof thethe featuresfeatures lineline upup exactly:exactly: thethe foreheadforehead andand

thethe rightright cheek,cheek, thethe nosenose andand thethe nostrils,nostrils, thethe mouthmouth andand thethe lips,lips, thethe

eyeseyes andand thethe laughterlaughter lineslines -- allall alignalign perfectly.perfectly. NowNow shiftshift thethe drawingdrawing

ww

//

14311431 JanJan vanvan EyckEyck

toto thethe rightright byby justjust 2mm2mm andand thethe neckneck andand collarcollar match;match; shiftshift itit upup byby

4mm4mm andand thethe earear andand leftleft shouldershoulder areare spotspot on.on. CharlesCharles FalcoFalco pointedpointed

thisthis outout toto me.me. AsAs hehe said,said, toto havehave scaledscaled thethe drawingdrawing upup soso precisely,precisely,

vanvan EyckEyck mustmust hahaveve ususeded anan aidaid ofof somesome kind.kind. ItIt cannotcannot havehave beenbeen

squaredsquared upup -- thethe correspondencescorrespondences betweenbetween thethe sketchsketch andand finishedfinished

paintingpainting areare tootoo exactexact -- butbut opticsoptics couldcould accountaccount forfor thisthis precision.precision.

IfIf vanvan EyckEyck hadhad usedused aa mirror-lensmirror-lens likelike minemine toto produceproduce thethe drawingdrawing

quicklyquickly (Albergati(Albergati waswas inin BrugesBruges onon businessbusiness andand vanvan EyckEyck hadhad aa limitedlimited

timetime toto taketake hishis likeness),likeness), hehe couldcould havehave then,then, withwith thethe samesame mirror,mirror,

builtbuilt anan epidiascope,epidiascope, whichwhich projectsprojects anan imageimage fromfrom aa flatflat surfacesurface ontoonto

another,another, enlargedenlarged oror reduced,reduced, toto transfertransfer thethe magnifiedmagnified drawingdrawing toto thethe

panel.panel. InIn thethe process,process, hehe maymay havehave knockedknocked thethe mirror,mirror, thethe drawingdrawing oror

thethe panelpanel byby aa fewfew millimetres,millimetres, thusthus accountingaccounting forfor thethe shiftsshifts inin thethe

alignmentalignment ofof featuresfeatures wewe noticed.noticed.

8<8< thethe visualvisual evidenceevidence
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14941494 15011501 11 506-8506-8

AsAs soonsoon asas oneone artistartist hadhad achievedachieved aa liklikeneenessss asas naturalisticnaturalistic asas vanvan Eyck'sEyck's CardinalCardinal

Albergati,Albergati, wordword ofof thethe newnew stylestyle wouldwould spreadspread andand othersothers wouldwould trytry toto imitateimitate it.it. TheirTheir

customerscustomers wouldwould wantwant toto bebe portrayedportrayed justjust asas accuratelyaccurately andand vividlyvividly -- it'sit's humanhuman vanity.vanity.

LookLook atat thesethese portraitsportraits fromfrom thethe fifteenthfifteenth andand sixteenthsixteenth centuries,centuries, andand noticenotice howhow

differentdifferent theythey areare fromfrom thethe GiottosGiottos wewe sawsaw earlier.earlier. TheyThey areare remarkablyremarkably similarsimilar inin scale,scale,
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compositioncomposition andand lighting.lighting. TheyThey allall looklook asas ifif they'rethey're seenseen throughthrough aa window,window, andand manymany

havehave aa shelfshelf oror ledgeledge atat thethe bottom.bottom. Why?Why? TheThe mirror-lensmirror-lens isis oneone explanation,explanation, andand toto meme

thethe mostmost convincing:convincing: ourour hole-in-the-wallhole-in-the-wall experimentexperiment producedproduced identicalidentical effects.effects.

II amam notnot suggestingsuggesting thatthat allall thesethese artistsartists usedused thethe mirror-lensmirror-lens themselves,themselves, oror eveneven thatthat

theythey knewknew aboutabout it,it, butbut onceonce oneone hadhad usedused itit othersothers wouldwould trytry toto re-createre-create thethe look.look.

    



ThisThis isis vanvan Eyck'sEyck's AmolfiniAmolfini WeddingWedding ofof 11 434.434.
11

havehave admiredadmired thethe picturepicture longerlonger thanthan anyany

otherother inin thisthis book,book, andand havehave gonegone backback toto looklook atat thethe realreal oneone againagain andand again.again. ThereThere isis

thethe convexconvex mirrormirror again.again. IfIf youyou werewere toto revreversersee thethe silvering,silvering, andand thenthen turnturn itit round,round, thisthis

wouldwould bebe allall thethe opticaloptical equipmentequipment youyou wouldwould needneed forfor thethe meticulousmeticulous andand natural-natural-

lookinglooking detaildetail inin thethe picture.picture. TheThe chachandendelielierr hashas alwaysalways fascinatedfascinated me.me. ItIt waswas donedone

withoutwithout anyany detaileddetailed underdrawingunderdrawing oror correctionscorrections (it's(it's thethe onlonlyy objectobject inin thethe picturepicture toto

havehave beenbeen paintedpainted likelike that),that), amazingamazing forfor suchsuch aa complicatedcomplicated foreshortenedforeshortened form.form. VanVan

EycEyckk coucouldld havehave hunghung thethe panpanelel upsideupside downdown nextnext toto thethe viewingviewing holehole andand paintedpainted itit

directly,directly, followingfollowing thethe foformrmss hehe couldcould seesee onon thethe surface.surface. NoticeNotice howhow thethe chandelierchandelier isis

seenseen headhead onon (not(not fromfrom below,below, asas youyou wouldwould expect).expect). ThisThis isis thethe effecteffect youyou wouldwould expectexpect

withwith aa mirror-lens,mirror-lens, whichwhich mustmust bebe levellevel wiwithth ththee objectsobjects youyou wantwant toto drawdraw oror paint.paint.

ItIt wouldwould havehave beenbeen aa superbsuperb subjectsubject toto showshow offoff hishis skills.skills. ArtistsArtists ththininkk ofofthesethese things.things.
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II hishis LastLast SupperSupper scenescene isis thethe centralcentral panelpanel ofof anan altarpiecealtarpiece paintedpainted

byby DiericDieric BoutsBouts betweenbetween 11 464464 andand 11 468.468. JustJust likelike inin thethe ArnolfiniArnolfini

Wedding,Wedding, thethe chandelierchandelier isis seenseen headhead on,on, notnot fromfrom belowbelow asas you'dyou'd

expect.expect. AndAnd looklook atat thethe faces.faces. NotNot onlyonly dodo theythey havehave theirtheir ownown

individuality,individuality, butbut they,they, too,too, areare allall seenseen heheadad onon likelike thethe chandelier.chandelier.

SomeSome ofof thethe figuresfigures seemseem unrelatedunrelated toto eacheach other,other, andand somesome

modelsmodels appearappear toto havehave beenbeen usedused moremore thanthan once.once. II amam suresure thatthat

eacheach elementelement inin thethe paintingpainting -- eacheach face,face, eacheach objectobject -- waswas drawndrawn

separatelyseparately withwith aa mirror-lensmirror-lens andand thethe hole-in-the-wallhole-in-the-wall method,method,

usingusing aa windowwindow justjust likelike thethe oneone onon thethe backback wall,wall, andand thenthen piecedpieced

togethertogether onon thethe panel.panel. InIn effect,effect, it'sit's aa collage.collage. BoutsBouts hashas managedmanaged toto



consconstructructt thethe paintingpainting soso beautifullybeautifully thatthat wewe acceptaccept itsits marvellousmarvellous

spacespace asas aa believablebelievable unit.unit. TheThe effect,effect, though,though, isis toto bringbring everythingeverything

(even(even distadistance)nce) closeclose toto thethe pictupicturere planeplane..

MyMy ownown polaroidpolaroid collagescollages havehave thethe samesame effect.effect. EveryEvery singlesingle

photographphotograph waswas takentaken closeclose toto thethe subject,subject, andand thenthen putput togethertogether

toto makemake anan attemptattempt atat space.space. ManyMany windows.windows. ManyMany windows.windows.

VViVVi k*J*jk*J*j u*j*ju*j*jP-ASP-AS flA*flA*
ww

ii



    

LJHHHLJHHH

11 ^m^m



ii

    



ThisThis NativityNativity scenescene byby thethe NetherlandishNetherlandish painterpainter HugoHugo vanvan derder GoesGoes waswas

commissionedcommissioned aroundaround 14731473 byTommasobyTommaso Portinari,Portinari, agentfortheagentforthe MediciMedici bankbank inin

Bruges.Bruges. WhenWhen itit waswas sentsent toto FlorenceFlorence inin thethe 11 480s,480s, itit waswas widelywidely admiredadmired andand hadhad

anan immediateimmediate influence.influence. TheThe intenseintense realismrealism ofof individualindividual featuresfeatures confirmsconfirms closeclose

observationobservation ofof smallsmall detailsdetails (notice(notice thethe shepherdsshepherds hands,hands, forfor instance),instance), andand yetyet thethe

spacespace seemsseems 'unreal'.'unreal'. ItIt isis noticeable,noticeable, muchmuch moremore thanthan inin BoutsBouts ss enclosedenclosed interior,interior,

thatthat thethe compositioncomposition hahass nonott beenbeen consconstructtructeded accordaccordinging toto ththee lalawsws ofof single-single-

pointpoint linearlinear perspectiveperspective butbut hashas insteadinstead manymany differentdifferent viewpoints,viewpoints, manymany differentdifferent
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windowswindows ontoonto thethe worldworld -- itit hashas aa 'multiwindow''multiwindow' perspective.perspective. WeWe seesee eacheach figurefigure

straightstraight on,on, regregardardleslesss ofofwherewhere theythey areare inin thethe scene,scene, eveneven thosethose onon thethe distantdistant

mountains.mountains. ThereThere areare alsoalso dramaticdramatic differencesdifferences inin scalescale (or(or magnification)magnification) -just-just

comparecompare thethe shepherdsshepherds toto thethe rightright ofof thethe VirginVirgin wiwithth ththee anangegelsls besidebeside them.them.

TheThe kneelingkneeling manman onon thethe leftleft isis PortinariPortinari himself.himself. HisHis headhead waswas actuallyactually paintedpainted

onon aa separateseparate supportsupport andand stuckstuck ontoonto thethe panelpanel later.later. WeWe cancan bebe suresure thathatt thathatt

particularparticular window,window, atat least,least, waswas donedone separatelyseparately fromfrom thethe restrest ofof thethe picturepicture andand

soso hashas aa differentdifferent viewpoint.viewpoint.





    

II knowknow itit mightmight seemseem outrageousoutrageous toto comparecompare thesethese twotwo

pictures,pictures, butbut itit isis onlyonly inin theirtheir spatialspatial structuresstructures thatthat II amam

drawingdrawing parallels.parallels. VanVan Eyck'sEyck's GhentGhentAltarpieceAltarpiece (1(1 432)432) hahass ththee

powerfulpowerful feelingfeeling ofof greatgreat depthdepth whenwhen seenseen inin thethe original,original, thethe

glowingglowing colourscolours (not(not reproduciblereproducible here)here) playingplaying anan importantimportant

partpart inin ththisis,, butbut whenwhen youyou looklook atat thethe paintingpainting inin thethe fleshflesh youyou

alsoalso noticenotice thatthat everythingeverything isis seenseen cloclosese upup,, broughtbrought upup againstagainst

thethe pictpictureure planplane.e. ItIt isis notnot likelike thethe depictiondepiction ofof spacespace in,in, say,say,

aa PierodellaPierodella Francesca-Francesca- thinkthink ofof thethe FlagellationFlagellation {see{seepagepage 125).125).

InIn thethe eighteentheighteenth century,century, somesome commentatorscommentators thoughtthought

thatthat thethe altarpiecealtarpiece waswas anan exampleexample ofof 'wrong'wrong perspective'perspective'

-it-it diddidn'tn't followfollow thethe rulesrules -and-and yetyet thethe sensesense ofof depthdepth isis alwaysalways

there.there. WeWe looklook straightstraight onon atat thethe lamblamb ofof God,God, andand wewe movemove

aboveabove whenwhen lookinglooking atat thethe fountain.fountain. TheThe leftleft andand rightright groupsgroups

inin thethe foregroundforeground areare seenseen fromfrom thethe front,front, withwith aa slightslight riserise ofof

viewpointviewpoint towardstowards thethe centre.centre. TheThe crowdscrowds inin thethe middlemiddle

distancedistance areare seenseen headhead on,on, withwith veryvery beautifulbeautiful detailsdetails ofof bushesbushes

acceptaccept oneone centralcentral viewpoint,viewpoint, butbut ourour mind'smind's eyeeye movesmoves

aroundaround closeclose toto evereverythiything,ng, exceptexcept thethe farfar horizon,horizon, whichwhich hashas toto

bebe nenearar ththee toptop ofof thethe picture.picture.

AlthoughAlthough PearblossomPearblossom HighwayHighway lookslooks likelike itit hashas aa centralcentral

fixedfixed viewpoint,viewpoint, nonenone ofof thethe photographsphotographs thatthat makemake itit upup werewere

takentaken fromfrom whatwhat couldcould bebe calledcalled 'outside''outside' thethe picture.picture. II movedmoved

aboutabout thethe landscape,landscape, slowlyslowly constructingconstructing itit fromfrom differentdifferent

viewpoints.viewpoints. TheThe stopstop signsign waswas takentaken headhead on,on, indeedindeed fromfrom

aa ladder,ladder, thethe wordswords 'stop'stop ahead'ahead' onon thethe groundground werewere seenseen fromfrom

aboveabove (using(using aa talltall ladder),ladder), andand everythingeverything waswas broughtbrought

togethertogether byby 'drawing''drawing' toto createcreate aa feelingfeeling ofof widenesswideness andand

depth,depth, butbut atat thethe samesame timetime everythingeverything waswas alsoalso broughtbrought upup

toto thethe pictpictureure plaplane.ne.

IsIs thisthis thethe effecteffect ofofthethe montagemontage technique?technique? WhatWhat isis knownknown

ofof vanvan Eyck'sEyck's methodsmethods isis thatthat hehe mademade lotslots ofof drawingsdrawings ofof

variousvarious elementselements andand thenthen 'drew''drew' thethe wholewhole paintingpainting outout inin

detaildetail fromfrom them.them. InIn makingmaking thethe drawdrawings,ings, evereverythinythingg wouldwould bebe



andand plantsplants seenseen fromfrom thethe front,front, againagain headhead on.on. TheThe angelsangels areare

onon thethe groundground butbut theirtheir lovelylovely shapesshapes alsoalso suggestsuggest flying.flying. TheThe

raysrays ofof thethe sunsun radiateradiate outout asas thoughthough thethe sunsun werewere thethe painting'spainting's

vanishingvanishing pointpoint (infinity),(infinity), yetyet aa 'V'V shapeshape risesrises fromfrom thethe bottombottom

ofof thethe picturepicture toto contradictcontradict this.this. ItIt isis aa miraculmiraculousous compositcomposition,ion,

aroaroundund whiwhichch wewe movemove fromfrom viewpointviewpoint toto viewpoint.viewpoint. ItIt isis notnot

'primitive''primitive' atat all,all, asas itit isis sometimessometimes described,described, butbut aa highlyhighly

sophisticatedsophisticated constructionconstruction thatthat isis deeplydeeply satisfyingsatisfying spatially.spatially.

MyMy ownown constructionconstruction ofof PearblossomPearblossom HighwayHighway suggestedsuggested toto

meme howhow thisthis sensesense ofof bothboth closenesscloseness toto everythingeverything yetyet atat thethe

samesame timetime depthdepth couldcould bebe achieved.achieved. MultipleMultiple viewpointsviewpoints createcreate

aa farfar biggerbigger spacespace ththanan cacann bebe achievedachieved byby one.one. OurOur bodiesbodies maymay

closeclose toto him,him, alterationsalterations ofof scalescale beingbeing mademade fromfrom anan intuitiveintuitive

butbut amazinglyamazingly knowledgeableknowledgeable geometry.geometry. TheThe fartherfarther awayaway

aa crowdcrowd isis thethe smallersmaller itit seems,seems, yetyet therethere isis nono lossloss ofof detaildetail

(I(I scrutinizedscrutinized thisthis paintingpainting withwith binocularsbinoculars thethe lastlast timetime II waswas inin

Ghent).Ghent). WeWe marvelmarvel atat thethe 'realistic'realistic details',details', partlypartly cacaususeded byby useuse

ofof shadows,shadows, yetyet thethe soursourcece ofof lightlight seemsseems anan eveneven one,one, certainlycertainly

notnot comingcoming fromfrom thethe sun.sun. MyMy pointpoint isis thatthat multiplemultiple viewpointsviewpoints

(many,(many, manymany windows)windows) havehave aa similarsimilar distancingdistancing effecteffect onon aa

two-dimensionaltwo-dimensional surfacesurface asas aa bird's-eyebird's-eye view,view, butbut thatthat thisthis isis

contradictedcontradicted inin thethe details.details. TheThe GhentGhent AltarpieceAltarpiece isis aa magnificentmagnificent

constructionconstruction ofof widewide andand deepdeep spacespace thatthat pullspulls usus in.in. WeWe areare

outsideoutside itit onlyonly forfor aa fewfew moments.moments.

44 << thethe visualvisual evidenceevidence
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ToTo seesee thethe completelycompletely differentdifferent kikindndss ofof spacespace youyou getget withwith single-pointsingle-point linearlinear

perspectiveperspective andand 'multiwindow''multiwindow' perspperspectivectivee looklook atat thesethese twotwo depictionsdepictions ofof thethe

LastLast Supper.Supper. YouYou feelfeel withwith AndreaAndrea deldel Castagno'sCastagno's 11 447-9447-9 versionversion (above)(above) thatthat thethe

actionaction isis taktakiningg plaplacece inin aa coherentcoherent space.space. ThisThis isis becausebecause ourour viewingviewing positionposition
isis

fixed;fixed; wewe seesee everythingeverything fromfrom thethe samesame point:point: thethe floorfloor isis seenseen fromfrom above,above, thethe

tabletable andand disciplesdisciples fromfrom straightstraight on,on, andand thethe ceilingceiling fromfrom below.below. However,However, thethe

paintingpainting alsoalso pointspoints toto oneone ofof thethe limitationslimitations ofof linearlinear perspective:perspective: becausebecause itit isis

concernedconcerned withwith creatingcreating thethe illusionillusion ofof depth,depth, notnot ofof depictingdepicting everythingeverything equally,equally,

    m^-m^-



thethe artistartist hashas hadhad toto useuse aa friezelikefriezelike compositioncomposition toto showshow eacheach ofof thethe figures,figures,

otherwiseotherwise theythey wouldn'twouldn't allall bebe visible.visible. SupposeSuppose youyou taketake aa photographphotograph ofof

friendsfriends atat aa dinnerdinner partyparty -- unlessunless youyou askask somesome ofof themthem toto leanlean forwardforward oror backback

(an(an indecorousindecorous posepose forfor aa saint),saint), youyou won'twon't seesee themthem all.all. Bouts'sBouts's multiwindowmultiwindow

perspective,perspective, onon thethe otherother hand,hand, allowsallows usus toto seesee everythingeverything inin equalequal measure,measure,

becausebecause wewe areare constantlyconstantly movingmoving -- oror floatingfloating -- fromfrom oneone partpart ofof thethe paintingpainting

toto thethe next,next, nevernever still.still. ThoughThough quitequite different,different, bothboth pictpictureuress areare beautifulbeautiful

depictionsdepictions ofof veryvery sophisticatedsophisticated spaces.spaces.

--
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AntonelloAntonello dada MessinaMessina isis traditionallytraditionally creditedcredited withwith thethe introductionintroduction ofof oiloil paintingpainting toto

ItalyItaly fromfrom thethe north.north. HeHe maymay havehave seenseen aa vanvan EyckEyck paintingpainting inin NaplNaples,es, oror hehe maymay havehave

actuallyactually gonegone toto Flanders.Flanders. HeHe certainlycertainly discovereddiscovered somesome ofof vanvan Eyck'sEyck's methodsmethods -- couldcould

thethe mirror-lensmirror-lens havehave beenbeen amongamong them?them? ThisThis painpaintingting ofof StSt JeromeJerome inin hishis studystudy ofof

c.c. 11 460-5460-5 waswas regardedregarded asas beingbeing 'very'very Netherlandish'Netherlandish' atat thethe time.time. ItIt certainlycertainly seemsseems toto

combinecombine thethe newnew northernnorthern techniquestechniques withwith ItalianItalian concerns.concerns. TheThe strongstrong shadows,shadows, forfor

instance,instance, areare unusualunusual inin ItalianItalian paipaintintingng ofof thisthis time,time, bubutt coucouldld bebe explainedexplained byby thethe

lightinglighting neededneeded forfor thethe mirror-lens.mirror-lens. TheThe roomroom itselfitself isis drawndrawn accordingaccording toto Alberti'sAlberti's linearlinear

perspectiveperspective butbut thethe objectsobjects withinwithin itit aren'taren't -- theythey areare allall seenseen headhead on.on. ManyMany windowswindows

withinwithin oneone window?window?

    

ThatThat HolbeinHolbein understoodunderstood andand usedused Alberti'sAlberti's perspectiveperspective isis clearclear inin thisthis copycopy ofof



oneone ofof hishis drawidrawingsngs fromfrom c.c. 11 520520 {opposite).{opposite). YetYet inin thethe aboveabove detaildetail fromfrom hishis

AmbassadorsAmbassadors wewe havehave whatwhat seemsseems toto bebe aa collagecollage constconstructiruction.on. ItIt isis clearclear thatthat thethe

twotwo booksbooks havehave vanishingvanishing pointspoints atat differentdifferent levels,levels, whichwhich inin analyticalanalytical perspectiveperspective

meansmeans differentdifferent eyeeye levels.levels. ThiThiss indindicaicatestes thatthat theythey werewere seenseen atat differentdifferent timestimes

andand fromfrom differentdifferent viewpoints.viewpoints. WasWas thethe paintingpainting constructedconstructed usingusing aa mirror-lens?mirror-lens?

TheThe globeglobe seemsseems toto suggestsuggest this:this: itit isis incrediblyincredibly 'accurate''accurate' inin itsits sphericalspherical surface,surface,

whichwhich isis veryvery difficultdifficult toto dodo convincingly.convincingly.

It'sIt's truetrue wewe dodo notnot noticenotice thesethese twotwo vanishingvanishing pointspoints easily,easily, butbut therethere mustmust

bebe aa reasonreason whenwhen asas knowledgeableknowledgeable anan artistartist asas HolbeinHolbein defiesdefies thethe conventions.conventions.

TheyThey cancan bebe explainedexplained rationallyrationally byby thethe mirror-lensmirror-lens collagecollage technique.technique.

\\
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WithWith aa mirror-lensmirror-lens projection,projection, thethe usableusable imageimage isis nevernever muchmuch moremore

thanthan aa footfoot (thirty(thirty centimetres)centimetres) acrossacross -- thisthis isis anan opticaloptical characteristiccharacteristic

ofof allall concaveconcave mirrors,mirrors, nono mattermatter howhow bigbig theythey are.are. OutsideOutside thisthis 'sweet'sweet

spot'spot' itit isis impossibleimpossible toto getget thethe imageimage intointo sharpsharp focus.focus. PaintingsPaintings mademade

withwith thethe helphelp ofof aa mirror-lensmirror-lens mustmust thereforetherefore bebe veryvery small,orsmall,or mustmust bebe

aa collagecollage ofof smallsmall glimpses:glimpses: portraits;portraits; detailsdetails ofof hands,hands, clothes,clothes, feet;feet;

fragmentsfragments ofof landscapelandscape -- andand stillstill lifes.lifes. FromFrom thethe latelate fifteenthfifteenth centurycentury

(Memling's(Memling's littlelittle vasevase ofof flowersflowers mustmust bebe oneone ofof thethe firsthandfirsthand

increasinglyincreasingly throughthrough thethe sixteenthsixteenth century,century, thethe stillstill lifelife graduallygradually

becamebecame establishedestablished asas aa genregenre inin itsits ownown right.right. InanimateInanimate objectsobjects dodo

notnot movemove (though(though theythey maymay decay),decay), andand cancan bebe carefullycarefully scrutinizedscrutinized

forfor aa longlong time.Theytime.They areare perfectperfect subjectssubjects forfor opticaloptical projection,projection, andand forfor

artistsartists whowho usedused projections.projections.



    

»*»*

>v>v

iffWiffW
^«&;^«&; ::

OnOn thesethese twotwo pagespages areare aa fewfew photographsphotographs ofof

thethe still-lifestill-life projectionsprojections wewe mademade withwith aa concaveconcave

mirrormirror (seen(seen onon thethe right).right). OnOn thethe leftleft isis aa

photographphotograph ofofanan arrangementarrangement wewe setset upup outsideoutside

inin strongstrong sunlight.sunlight. BelowBelow itit isis itsits mirror-lensmirror-lens

projectionprojection insideinside ourour darkeneddarkened room.room. NoticeNotice

howhow 'painterly''painterly' thethe projectionprojection looks.looks. InIn thisthis case,case,

thethe imageimage hashas beenbeen projectedprojected ontoonto aa whitewhite

surface.surface. OnOn thethe oppositeopposite pagepage isis aa photographphotograph ofof

anotheranother ofof ourour projections,projections, thisthis timetime onon aa blblacackk

surface.surface. BelowBelow itit isis aa still-lifestill-life paintingpainting byby Chardin.Chardin.

TheThe twotwo smallersmaller picturespictures atat thethe bottombottom ofof thisthis

pagepage showshow how,how, ififyouyou arrangearrange somesome objectsobjects

fartherfarther backback thanthan others,others, itit isis impossibleimpossible toto havehave

everythingeverything inin focusfocus atat once.once. ThisThis isis becausebecause thethe

mirror-lensmirror-lens hashas aa limitedlimited depthdepth ofof field.field. ButBut byby

movingmoving thethe mirmirrorrororor thethe paperpaper youyou cancan changechange

thethe poipointnt ofoffocus.focus. InIn thethe toptop projection,projection, thethe

mirrormirror isis focusedfocused onon thethe glassglass andand thethe coffeecoffee tin;tin;

inin thethe bottombottom one,one, itit isis focusedfocused onon thethe fruit.fruit. ThisThis

isis aa problemproblem aa photographerphotographer hashas toto overcome,overcome,

asas doesdoes aa painterpainter usingusing optics.optics.
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JuanJuan SanchezSanchez CotanCotan paintedpainted thisthis stillstill lifelife inin 11 602.602. TheThe settingsetting itselfitself -- aa smallsmall

windowwindow withwith aa ledgeledge -- suggestssuggests ourour hole-in-the-wallhole-in-the-wall technique,technique, asas doesdoes thethe

lighting.lighting. HowHow longlong wouldwould thethe cabbagecabbage looklook likelike thatthat withwith suchsuch aa strongstrong lightlight onon it?it?

HowHow longlong wouldwould thethe cutcut melonmelon (the(the lutelute ofof thethe fruitfruit world)world) staystay likelike thatthat withoutwithout

decaying?decaying? NotNot veryvery long,long, that'sthat's forfor sursure,e, certainlycertainly nonott lolongng enoughenough forfor CotanCotan toto



havehave eyeballedeyeballed itit soso precisely.precisely. Cotan'sCotan's isis aa beautifulbeautiful paintingpainting withwith aa lovely,lovely,

satisfying,satisfying, yetyet simplesimple composition.composition. TheThe curvecurve formedformed byby thethe objectsobjects hashas beenbeen

commentedcommented onon before,before, andand sometimessometimes givengiven aa religiousreligious interpretation.interpretation. ButBut

6<6< thethe visualvisual evidenceevidence

    

II

II wouldwould suggestsuggest thatthat thethe objectsobjects areare allall onon thethe samesame planeplane becausebecause ofof thethe depthdepth

-of-field-of-field problemsproblems II discusseddiscussed andand illustratedillustrated onon thethe prepreviviousous page.page. NowNow looklook atat

thethe secondsecond veversrsioionn ofof Cotan'sCotan's stillstill life,life, alsoalso paintedpainted inin 1602.1602. TheThe compositioncomposition isis

identicalidentical exceptexcept forfor thethe additionaddition ofof gamegame andand thethe vegetablevegetable inin thethe bottom-leftbottom-left

corner.corner. TheThe quince,quince, cabbage,cabbage, melonmelon andand cucumbercucumber areare allall inin exactlyexactly thethe samesame

placeplace asas inin thethe firstfirst version.version. CouldCould CoCotatann hahaveve usedused hishis mirror-lensmirror-lens asas anan

epidiascopeepidiascope toto makemake thisthis copy,copy, asas II thinkthink vanvan EyckEyck hadhad donedone wiwithth ththee portraitportrait

ofof CardiCardinalnal AlberAlbergatigati almostalmost



twotwo centuriescenturies earlierearlier {seepages{seepages 78-9)178-9)1
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16261626 JuanJuan vanvan derder HamenyHameny LeonLeon

ItIt seemsseems toto meme thatthat threethree windowswindows areare atat workwork here.here. IfIf thethe

wholewhole arrangementarrangement hadhad beenbeen setset upup together,together, thethe grapesgrapes

wouldwould havehave rottedrotted byby thethe timetime thethe basbasketket ofof pomegranatespomegranates hadhad

beenbeen painted;painted; andand thethe melonmelon wouldn'twouldn't havehave stayedstayed asas freshfresh asas

thatthat forfor veryvery long,long, especiallyespecially inin thethe intenseintense summersummer heatheat ofof

SureSure enough,enough, whenwhen youyou dividedivide thethe objectsobjects upup asas II havehave donedone

here,here, eacheach groupgroup lookslooks likelike aa completecomplete picturepicture inin itself.itself. NoticeNotice

therethere areare nono overlaps.overlaps. LaterLater on,on, artistsartists wouldwould developdevelop thethe

collagecollage techniquetechnique further,further, learninglearning howhow toto uniteunite thethe separateseparate

'windows''windows' byby plaplacincingg objobjectectss betweenbetween thethe variousvarious sections.sections.



Spain.Spain. EvenEven ifif thethe painpainterter diddid havehave aa stepstep organizedorganized likelike thisthis inin

frontfront ofof him,him, hehe wouldwould havehave hadhad toto paintpaint eacheach sectionsection separatelyseparately

andand monmontagtagee thethemm togethertogether toto createcreate thethe bigbiggerger picture.picture.

VanVan derder HamenHamen waswas alalsoso aa portraitist,portraitist, andand hehe leftleft nono drawings.drawings.

LikeLike vanvan EyckEyck withwith thethe chandelier,chandelier, hehe couldcould havehave usedused thethe

mirromirror-lenr-lenss toto projectproject eacheach 'window''window' directlydirectly ontoonto thethe canvas.canvas.
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CaravaggioCaravaggio paintedpainted thisthis basketbasket ofof fruitfruit thirtythirty

yearsyears beforebefore vanvan derder Hamen'sHamen's fruitfruit andand justjust sixsix

yearsyears beforebefore Cotan'sCotan's twotwo stillstill lifes.lifes. ItIt isis seenseen

absolutelyabsolutely levellevel andand straightstraight on.on. AllAll thethe fruitfruit

isis depicteddepicted withwith greatgreat naturalism,naturalism, andand thethe

highlightshighlights andand shadingshading onon thethe basketbasket
--

thethe

resultresult ofof intenseintense lightlight fromfrom thethe frontfront leftleft -- areare

simplifiedsimplified tonally.tonally. TheThe backgroundbackground waswas

probablyprobably addedadded later:later: itit doesdoes notnot seemseem toto

correspondcorrespond wiwithth ththee sourcesource ofof light.light. BelowBelow isis

aa photographphotograph ofof anan arrangementarrangement ofof fruitfruit wewe

setset upup inin mymy studio;studio; belowbelow thatthat isis aa photographphotograph

ofof itsits mirror-lensmirror-lens projection.projection. LookLook howhow thethe

highlightshighlights andand tonestones ofof thethe babaskeskett areare

simplifiedsimplified inin thethe projection.projection. SurelySurely CaravaggioCaravaggio

knewknew aboutabout thisthis simplesimple scientificscientific fact.fact.

mm
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MyMy projectionsprojections ofof stillstill lifeslifes withwith aa mirror-lensmirror-lens hadhad aa distinctivedistinctive look:look:

objectsobjects seenseen headhead on,aon,a unifyingunifying totalitytotality wiwithth ststrorongng highlightshighlights andand

shadows,ashadows,a darkdark backgroundbackground andand restrictedrestricted depthdepth -- allall characteristicscharacteristics

imposedimposed byby thethe limitationslimitations ofof thethe equipment.equipment. AsAs wewe havehave seen,seen, artistsartists

foundfound waysways ofof overcomingovercoming thesethese limitationslimitations by'collaging'by'collaging'variousvarious

elementselements togethertogether toto makemake aa largerlarger paintingpainting -- butbut thosethose elementselements areare

stillstill seenseen heheaadd onon andand closeclose up.up. ItIt isis thethe artist'sartist's compositionalcompositional skillsskills thatthat

convinceconvince usus everythingeverything isis placedplaced withinwithin aa coherentcoherent space.space.

WhenWhen conventionalconventional lenseslenses becamebecame largelarge enoughenough andand ofof goodgood

enoughenough qualityquality toto useuse insteadinstead ofof aa concaveconcave mirrormirror (some(some timetime inin thethe

sixteenthsixteenth century),ancentury),an artistartist alreadyalready schooledschooled inin thethe useuse ofof thethe mirror-mirror-

lenslens projectionprojection wouldwould seesee oneone distinctdistinct advantagesadvantages widerwider fieldfield ofof view.view.

SeveralSeveral artistsartists mademade thisthis transition,transition, butbut itit isis seenseen mostmost clearlyclearly inin thethe

workwork ofof Caravaggio.HeCaravaggio.He usedused thethe lenslens soso imaginativelyimaginatively thatthat hishis exampleexample

ssoooonn hahadd anan inflinfluenuencece acracrossoss Europe,Europe, withwith youngyoung artistsartists makingmaking

pilgrimagespilgrimages toto ItalyItaly toto seesee hishis paintingspaintings andand toto learnlearn fromfrom hishis followers,followers,

theCaravaggisti.theCaravaggisti.
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ThisThis isis Caravaggio'sCaravaggio's SickSick BacchusBacchus ofof 11 594.594.

CaravaggioCaravaggio certainlycertainly ownedowned mirrorsmirrors -- theythey areare

mentionedmentioned inin listslists ofof hishis effectseffects -- andand manymany

scholarsscholars acceptaccept thatthat hehe useusedd themthem.. ButBut

historianshistorians havehave generallygenerally interpretedinterpreted

contemporarycontemporary accountsaccounts ofof howhow hehe usedused mirrorsmirrors

'to'to paintpaint portraits'portraits' toto meanmean thatthat hehe waswas paintingpainting

himself.himself. ButBut ifif hehe hahadd beenbeen usingusing aa mirror-lensmirror-lens hehe

wouldwould havehave beenbeen paintingpainting someonesomeone else.else. ToTo

havehave paintedpainted thithiss figufigure,re, CaravaggioCaravaggio maymay havehave

usedused thethe montagemontage technique,technique, capturingcapturing thethe

modelmodel inin bitsbits andand thenthen piecingpiecing himhim together.together.

OnOn thethe right,right, II havehave mademade fourfour windowswindows toto showshow

howhow thisthis mightmight havehave beenbeen done.done. NoticeNotice howhow wewe

looklook downdown onon thethe tabletable butbut seseee thethe stillstill lifelife ofof

fruitfruit headhead on;on; thethe fruitfruit alsoalso seemsseems remoteremote fromfrom

thethe figure,figure, asas ifif itit werewere aa separateseparate composition.composition.

NowNow turnturn thethe pagepage andand comparecompare thisthis

paintingpainting withwith anotheranother BacchusBacchus thatthat CaravaggioCaravaggio

paintedpainted justjust aa yearyear oror soso later.later. InIn thethe 11 594594

painting,painting, thethe headhead andand shouldersshoulders seemseem veryvery

closeclose ttoo uuss (as(as wewe havehave seen,seen, thethe effecteffect ofof usingusing

aa mirror-lensmirror-lensandand montagemontage isis toto brbriningg thethe

subjectsubject nearernearer thethe picturepicture plane).plane). ButBut inin thethe laterlater

Bacchus,Bacchus, fromfrom 11 595-6,595-6, hehe seemsseems muchmuch fartherfarther

backback.. ThiThiss isis anan effecteffect youyou wouldwould expectexpect fromfrom aa

conventionalconventional lens,lens, whichwhich cancan projectproject aa widerwider

fieldfield ofofviewview andand thereforetherefore moremore ofofthethe figurefigure inin

oneone go.go. Also,Also, seesee howhow thethe figurefigure isis holdingholding thethe

glassglass inin hishis leftleft hand.hand. Again,Again, thisthis couldcould bebe

attributedattributed toto thethe useuse ofofaa lens,lens, which,which, unlikeunlike thethe

mirror-lens,mirror-lens, reversesreverses everything.everything.

II seesee thesethese twotwo paintingspaintings asas markingmarking aa

radicalradical shift.shift. II believebelieve thatthat atat somesome pointpoint inin thethe

mid-1mid-1 590s590s CaravaggioCaravaggiocamecame intointo thethe possessionpossession

ofof aa lens,lens, perhapsperhaps givengiven toto himhim byby hishis powerfulpowerful

patronpatron CardinalCardinal deldel Monte,Monte, whowho hadhad givengiven

adviceadvice toto GalileoGalileo aboutabout howhow hehe couldcould improveimprove

hishis telescope.telescope. TheThe CardinalCardinal waswas thereforetherefore clearlyclearly

knowledgeableknowledgeable aboutabout optics,optics, andand nono doubtdoubt

ownedowned severalseveral lenses.lenses.
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1595-61595-6 CaravaggioCaravaggio

IhreeIhree paintingspaintings ofof drinkers.drinkers. InIn eacheach case,case, thethe versionversion

onon thethe leftleft isis thethe correctcorrect picture,picture, withwith thethe sittersitter

holdingholding thethe glassglass inin theirtheir leftleft hand;hand; thethe oneone onon thethe

rightright isis aa 'mirror'mirror image'.image'. WhatWhat isis interestinginteresting forfor meme isis

howhow thethe paintingspaintings onon thethe rightright looklook moremore naturalnatural andand

harmonious,harmonious, thethe modelsmodels seemseem moremore comfortable.comfortable.

II wouldwould suggestsuggest thatthat thisthis isis becausebecause theythey werewere reallyreally

right-handedright-handed toto beginbegin withwith -- theythey onlyonly appearappear left-left-

handedhanded becausebecause they'vethey've beenbeen reversedreversed byby aa lens.lens.

MostMost peoplepeople liftlift aa glassglass inin theirtheir rightright hand;hand; glassesglasses

andand cupscups areare usuallyusually laidlaid outout onon thethe rightright atat dinner;dinner;

revolutionariesrevolutionaries raiseraise theirtheir rightright fist;fist; soldierssoldiers salutesalute

withwith theirtheir rightright hand.hand. GiottoGiotto andand otherother earlierearlier artistsartists

paintedpainted peoplepeople asas theythey sawsaw them,them, drinkingdrinking withwith theirtheir

rightright hand.hand. IsIs itit aa coincidencecoincidence thatthat atat thethe endend ofof thethe

sixteensixteenthth centurcentury,y, whenwhen II believebelieve lenseslenses werewere firstfirst

usedused byby painters,painters, therethere areare suddenlysuddenly aa lotlot ofof left-left-

handedhanded drinkdrinkers?ers? ThisThis phenomenonphenomenon appearsappears withwith

CaravaggioCaravaggio andand lastslasts forfor aboutabout forfortyty yeayears,rs, whenwhen

good-qualitygood-quality flatflat mirrorsmirrors reversedreversed thethe imageimage back.back.
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1582-31582-3 AnnibaleCarracciAnnibaleCarracci

<< 11662266--88 FransHalsFransHals
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Caravaggio'sCaravaggio's newnew lenslens enabledenabled himhim toto attemptattempt everever moremore complexcomplex andand

naturalisticnaturalistic images.images. BelowBelow isis hishis SupperSupper atatEmmausEmmaus fromfrom betweenbetween 11 596-8596-8 andand

11 601601 .. LookLook atat thethe remarkableremarkable foreshortenedforeshortened armsarms ofof StSt PeterPeter onon thethe rightright andand

ChristChrist inin thethe centre.centre. CompareCompare thatthat realisticrealistic renrenderderinging witwithh thethe awkwardawkward

depictiondepiction ofof aa fallenfallen knightknight inin PaoloPaolo Uccello'sUccello's BattleBattle ofofSanSan RomanoRomano fromfrom thethe

1450s1450s (above),(above), oneone ofof thethe best-knownbest-known examplesexamples ofof ItalianItalian RenaissanceRenaissance linearlinear

foreshortening.foreshortening. ThoughThough wewe acceptaccept Caravaggio'sCaravaggio's representationrepresentation asas natural,natural, ifif

wewe looklook closercloser wewe seesee somesome strangestrange discrepancies.discrepancies. Christ'sChrist's rightright handhand isis thethe

samesame sizesize asas Peter's,Peter's, althoughalthough itit isis supposedsupposed toto bebe nearernearer toto us;us; andand Peter'sPeter's

rightright handhand seemsseems largerlarger thanthan hishis left,left, whichwhich isis alsoalso neanearerrer.. TheseThese maymay bebe

deliberatedeliberate artisticartistic decisions,decisions, oror maymay bebe aa consequenceconsequence ofof movementsmovements ofof lenslens

andand canvascanvas whenwhen refocusingrefocusing becausebecause ofof depth-of-fielddepth-of-field problems.problems. ItIt isis alsoalso

interestinginteresting toto notenote thatthat CaravaggioCaravaggio coverscovers thethe patternedpatterned tableclothtablecloth withwith aa

whitewhite one,one, eliminatingeliminating thethe problemproblem ofof matchingmatching thethe patternpattern whenwhen refocusingrefocusing

(see(seepagespages 60-1).60-1).





    

II thinkthink CaravCaravaggioaggio usedused opticsoptics inin thethe mostmost skilfulskilful way,way,

inin effecteffect drawingdrawing wiwithth ththee camera.camera. TheThe newnew kikindndss ofof

spacesspaces seenseen inin hishis worksworks areare thethe resultresult ofof hishis methodmethod ofof

construction,construction, whichwhich II assumeassume willwill oneone dayday bebe workedworked outout

byby artart historianshistorians withwith somesome knowledgeknowledge ofof optics,optics,

althoughalthough II havehave anan intuitiveintuitive ideaidea ofof howhow hehe diddid it.it. II mustmust

pointpoint outout herehere thatthat CaravaggioCaravaggio mademade nono drawings.drawings. NoneNone



areare known,known, andand historianshistorians havhavee foufoundnd nono writtenwritten

referencesreferences toto them.them. How,How, therefore,therefore, diddid hehe makemake suchsuch

complicatedcomplicated compositions,compositions, withoutwithout anyany mistakesmistakes oror

corrections?corrections? 'Intense,'Intense, God-givenGod-given talenttalent thatthat nono oneone hashas

today',today', saysay somesome people.people. HeHe diddid indeedindeed havehave terrificterrific

talent,talent, butbut I'mI'm suresure hehe alsoalso hadhad aa tooltool thatthat gavegave anan

opticaloptical basebase toto hishis pictures.pictures.

IfIf wewe looklook atat thisthis paipaintintingng ofofJudJudithith andand HolofernesHolofernes

ofof 11 598598 wewe cacann begbeginin toto getget anan idideaea ofofhowhow CaravaggioCaravaggio

mightmight havehave actuallyactually usedused hishis lenslens toto createcreate hishis carefullycarefully

stagedstaged tableaux.tableaux. OnOn manymany ofof hishis canvases,canvases, thisthis oneone

included,included, therethere areare aa numbernumber ofof incisedincised lineslines mademade withwith

thethe wrongwrong endend ofof thethe brushbrush inin wetwet undercoat.undercoat. TheseThese

lineslines dodo notnot followfollow thethe formsforms precisely,precisely, andand theythey dodo notnot

showshow enoughenough toto bebe composcompositionaitionall drawdrawingsings:: ononlyly ththee

keykey elementselements -- ththee heheadad,, ththee armsarms -- areare marked.marked. II believebelieve

thatthat CaravaggioCaravaggio usedused thisthis techniquetechnique simplysimply toto recordrecord thethe

positionposition ofof hishis modelsmodels soso thetheyy coucouldld taketake aa break.break. TheyThey

couldcould thenthen resumeresume theirtheir positions,positions, andand CaravaggioCaravaggio couldcould

projectproject thethe imageimage andand adjustadjust theirtheir posepose untiluntil theythey fittedfitted

thethe incisedincised lines.lines.

HeHe wouldwould not,not, ofof course,course, havehave neededneeded allall hishis modelsmodels

therethere atat thethe samesame time.time. TheThe completecomplete tableautableau wouldwould

needneed onlyonly toto bebe setset upup onceonce -- toto markmark outout thethe overalloverall

composition.composition. AfterAfter that,that, thethe modelsmodels couldcould comecome backback

oneone byby one,one, asas hehe workedworked onon differentdifferent figures.figures.

Caravaggio'sCaravaggio's modelsmodels areare notnot alwaysalways lookinglooking wherewhere youyou

wouldwould expectexpect -but-but thethe intendedintended objectobject ofof theirtheir gazegaze

wouldwould notnot havehave beenbeen therethere

ThereThere isis aa parallelparallel herehere withwith AndyAndy Warhol'sWarhol's drawingdrawing

ofof CologneCologne CathedralCathedral (left),(left), drawndrawn byby tracingtracing thethe

projectionprojection ofof aa photographphotograph {above{above left).left). HisHis skillskill waswas toto

knowknow whichwhich lineslines werewere thethe mostmost important.important. TheThe drawingdrawing

wouldwould notnot havehave lookedlooked likelike thisthis ifif hehe hadhad stoodstood inin frontfront ofof

thethe cathedralcathedral andand drawndrawn itit straightstraight fromfrom life.life.
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LookingLooking atat Caravaggio'sCaravaggio's CallingCalling ofof SaintSaint MatthewMatthew (1(1 599-1599-1 602),602), II thinkthink ofof himhim asas likelike

aa filmfilm director.director. Lighting,Lighting, costumes,costumes, gesturesgestures -- allall wouldwould havehave beenbeen carefullycarefully staged.staged.

ItIt isis clearclear thatthat thethe windowwindow onon thethe backback wallwall isis notnot aa sourcesource ofof light.light. ItIt hashas beenbeen

paintedpainted out,out, toto avoidavoid thethe problemsproblems ofof 'contre-jour''contre-jour' -- againstagainst thethe daday,y, oror againstagainst thethe

lightlight -- difficultiesdifficulties ththatat areare familiarfamiliar toto anyany modernmodern cameraman.cameraman. Instead,Instead, therethere isis aa

singlesingle lightlight source,source, veryvery strongstrong fromfrom thethe right.right. AA tableautableau isis setset upup withwith carefulcareful

lightinglighting -- itit wouldwould taketake somesome timetime toto dodo..
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OneOne cancan imagineimagine himhim saying,saying, 'Raise'Raise youryour handhand soso itit catchescatches thethe light,light, movemove youryour

faceface aa littlelittle moremore thisthis way,way, let'slet's changechange thethe colourcolour ofof thatthat cloakcloak toto aa lighterlighter hue,hue, itit willwill

catchcatch thethe lightlight betterbetter andand showshow offoff hishis shoulder.shoulder. AA whitewhite featherfeather inin hishis hathat wouldwould

standstand outout againstagainst thethe darkdark wall.wall. MakeMake suresure thethe foregroundforeground figurefigure hashas aa whitewhite sleeve.'sleeve.'

CaravaggioCaravaggio is,is, indeed,indeed, aa mastermaster atat settingsetting 'the'the scene',scene', tellingtelling thethe storystory acrossacross thethe

paintingpainting -- notnot inin tootoo muchmuch depth.depth. TheThe eyeeye goesgoes backback andand forthforth overover thethe surfacesurface ofof

thethe picture,picture, notnot intointo it.it. TheThe wallwall setssets upup depthdepth asas fixed.fixed.

CompareCompare thisthis picturepicture withwith PieroPiero deltadelta Francesca'sFrancesca's FlagellationFlagellation ofofChristChrist (1450s).(1450s).

PieroPiero isis notnot aa directordirector withwith actorsactors inin frontfront ofof himhim inin thethe wayway thatthat CaravaggioCaravaggio is.is. HeHe

movesmoves armsarms andand handshands inin accordanceaccordance withwith hishis knowledgeknowledge ofof ththee lalawsws ofof geometrygeometry

andand perspective,perspective, thethe wayway hehe knowsknows thethe figuresfigures toto be,be, nonott ththee wayway hehe seessees them.them.
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Caravaggio'sCaravaggio's heightenedheightened naturalismnaturalism andand

useuse ofof strostrongng lightinglighting werewere enormouslyenormously

influentialinfluential andand soonsoon spreadspread toto thethe restrest ofof

Europe,Europe, particularlyparticularly toto SpainSpain andand thethe

Netherlands.Netherlands. OneOne questionquestion wewe couldcould askask isis

howhow comecome soso manymany artistsartists couldcould dodo itit soso

wellwell andand soso quickly,quickly, withoutwithout awkwardness?awkwardness?

HereHere areare fourfour paintingspaintings donedone byby VelazquezVelazquez

inin aa three-yearthree-year period.period. YouYou cancan seesee hishis veryvery

LL

--

LLKK



rapidrapid development.development.TheThe earliestearliest twotwo

picturespictures {above){above) seemseem veryvery posed,posed, thethe firstfirst

oneone eveneven aa littlelittle stiff.stiff. ButBut thethetwotwo laterlater onesones

seemseem fresher,fresher, asas ififthethe artistartist hadhad 'captured''captured'

aa moment.moment. LikeLike Caravaggio,Caravaggio, hehe usedused

humblehumble peoplepeople asas modelsmodels (probably(probably

illiterateilliterate peoplepeople asas well,well, ififthethe historianhistorian isis

lookinglooking forfor thethe writtenwritten accountsaccounts ofof thosethose

workingworking forfor him).him). VelazquezVelazquez hashas alsoalso usedused

aa whitewhite tableclothtablecloth {a{a lala Caravaggio),Caravaggio), thusthus

avoidingavoiding thethe LottoLotto patternpattern problem.problem. AllAll thethe

paintingspaintings havehave veryvery strongstrong lighting.lighting. NoticeNotice

thethe deepdeep shadowsshadows fromfrom thethe objectsobjects onon thethe

tabletable andand fromfrom thethe knifknifee restirestingng onon thethe

whitewhite dish;dish; also,also, thethe tiltedtilted copcopperper panpan withwith

itsits accurateaccurate shine.shine. JustJust trytry puttingputting aa fewfew

objectsobjects onon aa whitewhite tableclothtablecloth atat homehome andand

seesee whatwhat kindkind ofof lightlight isis neededneeded toto makemake

suchsuch darkdark shadows.shadows. TheThe pointpoint isis thatthat itit isis anan

unnaturallyunnaturally strongstrong lightlight thatthat hashas beenbeen usedused

here,here, oneone whosewhose sourcesource isis outsideoutside thethe

picture,picture, likelike aa theatrtheatricalical spotligspotlight.ht. WithWith thethe

exceptionexception ofof directdirect sunlight,sunlight, youyou don'tdon't getget

suchsuch aa strongstrong lightlight naturally,naturally, certainlycertainly notnot

inin scenesscenes ththatat areare insideinside apparentlyapparently

darkeneddarkened roomsrooms likelike these;these; butbut youyou needneed

suchsuch strongstrong lightlight toto useuse optics.optics.

1617-181617-18
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InIn France,France, thethe mostmostfamoufamouss ofof allall Caravaggio'sCaravaggio's followersfollowers waswas probablyprobably

GeorgesGeorges dede lala Tour,Tour, whowho producedproduced aa numbernumber ofof stunningstunning candlelightcandlelight scenes.scenes.

TakeTake thisthis painting,painting, StStJosephJoseph thethe CarpenterCarpenterofof 11 645,645, forfor example.example. CouldCould thatthat

candlecandle reallyreally produceproduce allall thatthat light?light? OnceOnce again,again, thethe sourcesource ofof lightlight seemsseems toto

bebe outsideoutside thethe picture,picture, asas itit mustmust bebe ififyouyou useuse opticsoptics -- ifif thethe sourcesource ofof lightlight werewere

inin thethe setting,setting, itit wouldwould causecause flareflare inin thethe lens.lens. JosephJoseph andand thethe girlgirl werewere probablyprobably

paintedpainted separately,separately, eacheach litlit byby aa shieldedshielded lightlight sourcesource inin placeplace ofof thethe otherother figure.figure.
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JosephJoseph WrightWright ofof Derby'sDerby's picturepicture ofof aa scientificscientific experimentexperiment ofof 11 767-8767-8 isis anotheranother

exampleexample ofof aa carefullycarefully stagedstaged tableautableau wherewhere thethe soursourcece ofof lightlight isis problematicproblematic --

isis itit reallyreally thatthat glassglass ofof sulphur?sulphur? WrightWright waswas friendlyfriendly withwith somesome ofof Britain'sBritain's leadingleading

scientistsscientists andand nono doubtdoubt wouldwould havehave hadhad accessaccess toto somesome ofof thethe mostmost sophisticatedsophisticated

lenseslenses ofof thethe day.day. InIn anyany case,case, byby thethe eigheighteenteenthth centcenturyury lenslens technologytechnology hadhad

developeddeveloped soso muchmuch thatthat cameracamera obscurasobscuras couldcould bebe boughtbought inin aa shop,shop, andand theythey areare

knownknown toto havehave beenbeen usedused byby artists,artists, amongamong themthem CanalettoCanaletto andand Reynolds.Reynolds. OnceOnce

again,again, II amam notnot suggestingsuggesting thatthat allall artistsartists usedused optics,optics, onlyonly thatthat thethe lenslens hadhad becomebecome

soso dominantdominant thatthat itsits imageimage waswas nownow thethe modelmodel forfor allall painting.painting. UntilUntil atat leastleast thethe

inventioninvention ofof photography,photography, itsits naturalisticnaturalistic looklook wouldwould bebe thethe goalgoal ofof art,art, andand thethe

principalprincipal criterioncriterion byby whichwhich picturespictures werewere toto bebe judged.judged.



    

ItIt isis worthworth repeatingrepeating here,here, II think,think, thatthat opticsoptics don'tdon't makemake marksmarks -- theythey

onlyonly produceproduce anan image,aimage,a look,alook,a meansmeans ofof measurement.Themeasurement.The artistartist

isis stillstill responsibleresponsible forfor thethe conception,conception, andand itit requiresrequires greatgreat skillskill toto

overcomeovercome thethe technicaltechnical problemsproblems andand toto bebe ableable toto renderrender thatthat imageimage

inin paint.paint. However,However, thethe momentmoment youyou realizerealize ththatat opoptiticscs hadhad aa deepdeep

influenceinfluence onon painting,painting, andand werewere uusseedd bbyy artists,artists, youyou beginbegin toto looklook atat

paintingspaintings inin aa newnew way.way.YouYou seesee strikingstriking similaritiessimilarities betweenbetween artistsartists

youyou wouldwouldn'tn't normnormallyally associate;youassociate;you noticenotice bigbig differencesdifferences betweenbetween



painterspainters whowho areare traditionallytraditionally groupedgrouped together;andtogether;and youyou seesee distortionsdistortions

andand discontinuitiesdiscontinuities inin picturespictures thatthat areare difficultdifficult toto expexplailainn unleunlessss opticsoptics

hadhad beenbeen usedused inin somesome way.way.
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IngresIngres opposite.opposite. HolbeinHolbein onon thethe left.left. WarholWarhol

below.below. CompareCompare thethe lineslines ofof thethe clothesclothes onon

IngresIngres andand Holbein.Holbein. TheyThey areare mademade quicklyquickly

withoutwithout hesitationhesitation andand seemseem differentdifferent inin stylestyle

fromfrom thethe faces.faces. TheThe drawingsdrawings areare confidentconfident andand

'accurate'.'accurate'. FollowFollow thethe lineslines onon Holbein'sHolbein's sleeves.sleeves.

TheyThey areare mademade quicklyquickly inin oneone go,go, likelike tracing,tracing,

followingfollowing thethe foldsfolds andand givinggiving volume.volume. TheThe lineslines

inin AndyAndy Warhol'sWarhol's wadwad ofof moneymoney areare similar,similar, nono

alterations,alterations, everyevery oneone inin aa placeplace thatthat seemsseems justjust

right.right. EachEach artist,artist, ofof course,course, hadhad aa differentdifferent

'touch'.'touch'. Ingres,Ingres, aa mastermaster ofof thethe pencil,pencil, showsshows thethe

mostmost subtlesubtle variations;variations; Warhol,Warhol, hardlyhardly any.any.

Nevertheless,Nevertheless, aa similaritysimilarity cancan bebe seenseen inin allall

threethree drawingsdrawings
II

think.think.
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c.1427-8c.1427-8 MasaccioMasaccio

OnOn mymy wall,wall, ourour oldold friendfriend thethe MonoMono LisaLisa (1(1 503)503) stoodstood out.out. HersHers

waswas thethe earliestearliest portraitportrait toto havehave suchsuch veryvery softsoft features.features. TheThe subtlesubtle

shadingshading aroundaround thethe eyeseyes andand mouthmouth areare completelycompletely differentdifferent fromfrom

anythinganything thatthat hadhad appappeareareded before,before, includingincluding Leonardo'sLeonardo's ownown

portraitportrait ofof GinevraGinevra de'de' BenciBenci paintedpainted almostalmost thirtythirty yearsyears earlier.earlier.

TurnTurn backback andand havehave anotheranother looklook atat themthem together.together. TheThe lightinglighting

onon thethe MonaMona LisaLisa isis certaicertainlynly differdifferentent fromfrom thethe 11 474-6474-6 portrait:portrait: itit isis

strongstrong fromfrom aboabove,ve, caucausinsingg thethe shadowsshadows underunder thethe nosenose andand chin.chin.

DidDid LeonardoLeonardo useuse opticsoptics forfor thethe MonaMona Lisa~>.Lisa~>. II don'tdon't know,know, butbut

whatwhat isis certaincertain isis thatthat hehe hadhad seenseen clearclear imagesimages ofof thethe three-three-

dimensionaldimensional worldworld onon aa flatflat surfacesurface andand inin livingliving colour.colour. HeHe certainlycertainly

knewknew aboutabout lenseslenses (what(what didn'tdidn't hehe know?).know?). InIn hishis notebooks,notebooks, hehe

describesdescribes thethe cameracamera obscuraobscura andand imagesimages producedproduced byby it,it, andand

providesprovides drawingsdrawings ofof mirror-grindingmirror-grinding equipment.equipment. IsIs itit tootoo far-fetchedfar-fetched

toto imagineimagine thatthat hehe hadhad seenseen howhow beautifulbeautiful thethe projectedprojected imageimage waswas

andand wantedwanted toto re-createre-create thethe looklook himself?himself? PerhapsPerhaps thatthat waswas enoughenough

forfor him,him, andand hishis drawingdrawing skillsskills diddid thethe rest.rest. HisHis phenomenalphenomenal abilitiesabilities

asas aa draughtsmandraughtsman areare wellwell known,known, andand hehe wouldwould havehave neededneeded onlyonly

toto seesee thethe projectedprojected imageimage toto re-createre-create itsits look.look.

OnOn thisthis pagepage wewe havehave threethree portraitsportraits fromfrom thethe fifteenthfifteenth century,century,

andand oppositeopposite wewe havehave portraitsportraits byby GiorgioneGiorgione andand hishis followersfollowers whichwhich

werewere paintedpainted inin thethe sixteenth.sixteenth. MasaccioMasaccio isis anan interestinginteresting case,case, onon

whichwhich II willwill expandexpand later,later, butbut whatwhat II wantwant toto showshow youyou herehere isis thethe veryvery

differentdifferent looklook ofof Giorgione'sGiorgione's headsheads -- thethe softnesssoftness inin thethe modelling,modelling,

callcall 'soft'soft



14501450 AndreaAndrea deldel CastagnoCastagno

whatwhat photphotograographerpher mighmightt TheThe innovator,innovator, fewfew

yearsyears before,before, waswas Leonardo.Leonardo.

11 460-70460-70 UnknownUnknown FlorentineFlorentine artistartist
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HowHow doesdoes MichelangeloMichelangelo fitfit in?in? HeHe certainlycertainly knewknew aboutabout tracing,tracing, anan esseessentiantiall partpart

ofof fresco-painting;fresco-painting; andand hehe hadhad alsoalso seenseen NetherlandishNetherlandish art,art, whichwhich hehe dismisseddismissed

asas beingbeing tootoo muchmuch aboutabout thethe realreal world.world. HeHe alsoalso feltfelt thatthat oiloil paintingpainting waswas forfor

amateurs;amateurs; youyou cancan 'correct''correct' thingsthings withwith oil,oil, unlikeunlike withwith fresco.fresco. ComparingComparing thesethese

twotwo portraitsportraits -- aa detaildetail fromfrom Michelangelo'sMichelangelo's ceilceilinging forfor thethe SistineSistine ChapelChapel ofof

11 509-1509-1 22 {opposite){opposite) andand Raphael'sRaphael's portraitportrait ofof BaldassareBaldassare CastiglioneCastiglione fromfrom 1514-161514-16

(above)(above) -- theythey dodo seemseem veryvery differentdifferent inin stylestyle andand conception.conception. Raphael'sRaphael's faceface lookslooks

muchmuch moremore modern.modern. CanCan thisthis differencedifference bebe explainedexplained merelymerely byby thethe differentdifferent

mediumsmediums beingbeing used,used, frescofresco againstagainst oil?oil?

thethe visualvisual evidenceevidence 139139

    

15051505 1506-71506-7

AboveAbove areare twotwo picturespictures byby DurerDurer thatthat havehave beenbeen togethertogether onon aa pagepage forfor fiftyfifty yearsyears

inin ErwinErwin Panofsky'sPanofsky's lifelife ofof thethe artist.artist. ThoughThough paintedpainted justjust aa yearyear oror soso apart,apart, theythey looklook

veryvery different.different. TheThe hardhard linelinearar stylstylee ofof thethe 15051505 portraitportrait ofof aa MilaneseMilanese girl,girl, similartosimilarto

thatthat seenseen inin thethe 14991499 portraitportrait ofOswoltKrelofOswoltKrel opposite,opposite, hashas becomebecome softenedsoftened inin thethe

11 506-7506-7 portraitportrait ofof aa youngyoung woman,woman, whichwhich isis dominateddominated byby chiaroscurochiaroscuro effectseffects ofof

lightlight andand shade.shade. ComparedCompared wiwithth ththee twotwo earlierearlier pictures,pictures, thisthis youngyoung womanwoman lookslooks

'photographic'.'photographic'. SomethingSomething hashas causedcaused thethe change.change. DurerDurer waswas veryvery interestedinterested inin

technology,technology, especiallyespecially ththatat ofof makingmaking pictures,pictures, asas hishis woodcutwoodcut ofof aa drawingdrawing

machinemachine onon pagepage 5454 demonstrates.demonstrates. II suspectsuspect thatthat hehe camecame acrossacross opticsoptics somesome timetime



betweenbetween thethe summersummer ofof 11 505505 andand earlyearly 11 507,507, whenwhen hehe waswas inin Venice.Venice. HeHe maymay havehave

beenbeen shownshown thethe methodmethod byby GiovanniGiovanni Bellini,Bellini, who,who, accordingaccording toto aa contemporarycontemporary

accounaccount,t, disguidisguisedsed himselfhimself asas aa noblemannobleman toto sitsit forfor AntonellodaAntonelloda MessinaMessina andand

therebythereby learnlearn hishis secrets,secrets, andand whowho sponsoredsponsored DurerDurer whenwhen hehe waswas inin VeniceVenice

(Antonello,(Antonello, asas wewe havehave seen,seen, introducedintroduced NetherlandishNetherlandish techniquestechniques toto Italy).Italy). DurerDurer

wrotewrote toto hishis friendfriend PirkheimerPirkheimer thatthat hehe waswas goinggoing toto BolognaBologna 'to'to learnlearn thethe secretssecrets ofof

perspective'.perspective'. SomeSome historianshistorians believebelieve thatthat hehe wentwent toto visitvisit LucaLuca Pacioli,Pacioli, whowho hadhad

beenbeen Leonardo'sLeonardo's closeclose companion.companion. DurerDurer didn'tdidn't writewrite downdown whatwhat thesethese secretssecrets werewere

-- perperhaphapss hehe waswas swornsworn toto secrecy.secrecy.

140140 << thethe visualvisual evidenceevidence
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NowNow comparecompare Diirer'sDiirer's watercolourwatercolour

LargeLarge TurfTurffromfrom 11 55 11 33 onon thisthis pagepage withwith

anan earlierearlier drawingdrawing ofof aa fieldfield ofof wheat.wheat. SeeSee

howhow highlyhighly 'naturalistic''naturalistic' Durer'sDurer's depictiondepiction

is.is. CoCoululdd hehe havehave usedused aa mirmirrorror-le-lensns toto

produceproduce it?it? TurnTurn overover andand looklook howhow

photographicphotographic itit isis inin blackblack andand white,white,

especiallyespecially alongsidealongside aa photographphotograph ofof

IanIan HamiltonHamilton Finlay'sFinlay's gardengarden homagehomage

toto Durer'sDurer's turf.turf. AreAre wewe lookinglooking atat twotwo

lens-basedlens-based imagesimages here?here?
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16331633 FransHalsFransHals

DurerDurer oppositeopposite andand HalsHals above.above. TwoTwo greatgreat portraits,portraits, butbut II wouldwould

likelike toto discussdiscuss thethe differences.differences. Diirer'sDiirer's portraitportrait (painted(painted beforebefore hishis

11 505505 visitvisit toto Venice)Venice) isis linearlinear andand awkward,awkward, thethe lightinglighting seemsseems even,even,

therethere areare nono reallyreally harshharsh shadows.shadows. WeWe knowknow DurerDurer waswas aa greatgreat

draughtsmandraughtsman andand leftleft thousandsthousands ofof drawings.drawings. FransFrans Hals,Hals, byby

contrast,contrast, leftleft notnot aa singlesingle one.one. HisHis womanwoman seemsseems uncannilyuncannily 'real'.'real'.

ThereThere isis aa ververyy strstrongong lightlight soursourcece caucausinsingg thethe deepdeep shadowsshadows roundround

thethe nosenose andand thethe backback ofof thethe collar.collar. TheThe detailsdetails onon thethe hathat followfollow thethe

formform perfectly.perfectly. AnyAny painterpainter willwill knowknow howhow difficultdifficult thethe ellipseellipse ofof thatthat

collarcollar wouldwould bebe toto paint;paint; butbut therethere areare nono charcoalcharcoal marksmarks onon thethe

canvas,canvas, nono corrections.corrections. HisHis brushworkbrushwork isis oftenoften loose,loose, butbut itit isis

preciselyprecisely placedplaced -- opticsoptics don'tdon't makemake thethe mamarksrks.. ContrastContrast hishis portraitportrait

withwith thethe oneone byby Rubens,Rubens, wherewhere thethe collarcollar hashas aa muchmuch looserlooser feel.feel.

ItIt couldcould easilyeasily havehave beenbeen eyeballed.eyeballed.

<< 14901490 AlbrechtAlbrecht DurerDurer 1623-51623-5 PetePeterr PauPaull RubensRubens
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Rubens'sRubens's sketchsketch forfor hishis largelarge altarpiecealtarpiece VirginVirgin andand ChildChild enthronedenthroned withwith

SaintsSaints showsshows thethe eyeballingeyeballing traditiontradition perfectly.perfectly. Rubens,Rubens, ofof course,course, waswas

aa mastermaster draughtsmandraughtsman andand leftleft manymany superbsuperb drawings.drawings. HeHe coucouldld renrenderder

formsforms andand vovolumlumeses convconvinciincinglyngly withwith jujustst aa fewfew strokesstrokes ofof thethe brush.brush.

LookLook atat thethe architecturalarchitectural detailsdetails here:here: thethe lineslines areare freelyfreely drawndrawn andand

approximateapproximate -- theythey dodo notnot followfollow thethe curvescurves precisely.precisely. AA marvellousmarvellous

livelylively picture,picture, withwith aa wonderfulwonderful sensesense ofof space,space, butbut nono optics.optics.

thethe visualvisual evidenceevidence >> 149149



    

AboveAbove isis Poussin'sPoussin's TheThe BirthBirth ofofVenusVenus ofof 11 638-40;638-40; oppositeopposite isis TheThe DeathDeath ofofCleopatraCleopatra

byby GuidoGuido CagnacciCagnacci fromfrom 11 658.658. TheThe comparisoncomparison I'mI'm makingmaking herehere isis thatthat thethe PoussinPoussin

isis muchmuch moremore linear.linear. YouYou cancan seesee howhow thethe picturepicture waswas drawndrawn andand composedcomposed

carefullycarefully onon thethe canvascanvas -- itit doesn'tdoesn't looklook likelike aa 'real''real' scene.scene. NoticeNotice thethe stylizationstylization inin

thethe foldedfolded draperies.draperies. TheThe Cagnacci,Cagnacci, onon thethe otherother hand,hand, hashas anan opticaloptical look.look. NoticeNotice

thethe immaculateimmaculate foreshorteningforeshortening ofof thethe armsarms ofof thethe chair,chair, andand thethe preciseprecise highlightshighlights

inin thethe embossedembossed gold.gold. Also,Also, looklook atat thethe strongstrong shadowsshadows andand singlesingle directiondirection ofof

light,light, againagain seenseen againstagainst aa blackblack background.background. OpticsOptics creatcreatee contrcontrastsasts ofof lightlight andand

150150 << thethe visualvisual evidenceevidence



    

shadeshade likelike thisthis -- aa deepdeep chiaroscurochiaroscuro -- illuminatingilluminating thethe figures.figures. TheThe

compositioncomposition ofof thethe CagnacciCagnacci isis veryvery similarsimilar toto thosethose ofof otherother opticaloptical

works,works, wiwithth thethe figuresfigures virtuallyvirtually onon thethe samesame planeplane -- therethere isis veryvery littlelittle

recessionrecession inin space.space. OnceOnce again,again, thisthis couldcould bebe relatedrelated toto thethe lens'lens'

depthdepth ofof field.field. CagnacciCagnacci seemsseems toto havehave usedused thethe samesame modelmodel forfor eacheach

girl,girl, movingmoving herher roundround thethe chairchair toto assumeassume thethe differentdifferent posesposes -- thethe

artistartist asas directordirector againagain perhaps?perhaps? PrintPrint thethe picturepicture inin blackblack andand whitewhite

andand itit hashas anan extremelyextremely 'photographic''photographic' look.look.
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ForFor meme therethere isis aa strangestrange similaritysimilarity betweenbetween thesethese twotwo picturespictures paintedpainted aa hundredhundred

yearsyears apart.apart. AboveAbove isis TheThe HaarlemHaarlem PatricianPatrician PieterJanPieterJan FoppeszoonFoppeszoon withwith hishis FamilyFamily

(c.(c. 11 530)530) byby MarMartenten vanvan HeeHeemskmskercerck,k, aandnd onon thethe right,right, aa doubledouble portraitportrait ofof aa boyboy

andand aa girlgirl byby JudithJudith LeysterfromLeysterfrom 1635.1635. TheThe earlierearlier picturepicture isis contemporarycontemporary withwith

Holbein'sHolbein's TheThe Ambassadors.Ambassadors. OnceOnce again,again, itit isis aa groupgroup seatedseated roundround aa tabletable upup closeclose

toto thethe picpicturturee plaplane,ne, lilikeke inin CaravaggioCaravaggio oror earlyearly Velazquez.Velazquez. ThoughThough thethe figuresfigures areare

depicteddepicted withwith greatgreat realism,realism, theythey areare sharplysharply andand unnaturalisticallyunnaturalistically silhouettedsilhouetted

againstagainst thethe background.background.TheThe skysky lookslooks asas ifif itit hashas beenbeen addedadded later.later. ItIt makesmakes meme

ththininkk ofof CarCaravagavaggiogio's's BaskBasketet ofofFruitFruit {pages{pages 11 10-11),10-11), Raphael'sRaphael's PortraitPortrait ofofBaldassareBaldassare

5252 << thethe visualvisual evidenceevidence

    



CastiglioneCastiglione (page(page 139)139) andand Velazquez'sVelazquez's BacchusBacchus

(page(page 161).161). WasWas thethe skysky originallyoriginally aa darkdark

background?background? WhereWhere isis thethe lightlight comingcoming from?from?

LookLook atat thethe objectsobjects onon thethe tabletable allall separatedseparated

fromfrom oneone anotheranother (is(is thisthis aa normalnormal arrangement?).arrangement?).

ThisThis paintingpainting hashas allall thethe hallmarkshallmarks ofof thethe mirror-mirror-

lens/collagelens/collage technique.technique. TheThe variousvarious elementselements ofof

thethe compositioncomposition areare paintedpainted separatelyseparately andand

combinedcombined inin anan uneasyuneasy spacespace rightright upup toto thethe

sursurfacfacee ofof thethe picture.picture. PerhapsPerhaps eacheach headhead waswas

drawndrawn separately,separately, too,too, thoughthough thethe childrenchildren couldcould

havehave beenbeen donedone together.together. HowHow longlong dodo youyou thinkthink

theythey wouldwould havehave stayedstayed inin thatthat positposition?ion?

ItIt isis saidsaid thatthat LeysterLeyster waswas HalsHals's's assiassistanstant.t. LookLook

atat herher children'schildren's poses:poses: again,again, theythey areare fleetingfleeting --

howhow longlong coucouldld thetheyy havehave beenbeen held?held? WouldWould thethe

boyboy havehave heldheld thethe catcat oror thethe eeleel inin hishis rightright hand?hand?

ThereThere wouldwould bebe aa goodgood reasonreason forfor either,either, butbut ththee

eeleel wouldwould bebe harderharder toto hold;hold; andand therethere isis anan

uneasinessuneasiness inin thethe posepose notnot unlunlikikee thathatt ofof thethe left-left-

handedhanded drinkersdrinkers onon pagespages
11

11

8-18-1
9.9. ToTo me,me, thethe

paintingpainting lookslooks likelike aa latelate VictorianVictorian 'snapshot'.'snapshot'. ItIt isis

partpart ofof thethe burstburst ofof greatgreat naturanaturalismlism thatthat sweptswept

throthroughugh EuroEuropepe afterafter Caravaggio.Caravaggio. TheThe UtrechtUtrecht

School,School, Hals,Hals, Velazquez,Velazquez, CotanCotan -- allall areare fromfrom thisthis

period.period. HowHow diddid itit happen?happen? WhereWhere diddid thethe skillsskills

comecome from?from? ItIt seemsseems toto havehave appearedappeared withwith littlelittle

draughtsmanshipdraughtsmanship (Leyster,(Leyster, likelike Hals,Hals, isis notnot knownknown

toto havehave mademade anyany drawings).drawings).
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AgainAgain FransFrans Hals,Hals, thisthis timetime fromfrom 11 626-8.626-8. TheThe



foreshortenedforeshortened handhand alonealone isis amazing.amazing. HowHow

couldcould itit bebe paipaintentedd witwithh suchsuch confidentconfident dashdash

andand yetyet bebe soso 'right','right', soso utterlyutterly 'believable'?'believable'?

And,And, onceonce more,more, howhow lolongng cocoulduld itit bebe heldheld inin

thathatt pospositiition?on? TheThe skull,skull, too,too, isis aa masterpiecemasterpiece ofof

economy.economy. CompareCompare itit withwith vanvan Gogh'sGogh's moremore

labouredlaboured skullskull fromfrom 11 885,885, gropinggroping forfor thethe formform

untiluntil itit isis feltfelt asas solid.solid. ThisThis doesn'tdoesn't havehave thethe

vividvivid freshnessfreshness andand carefulcareful illuminationillumination ofof thethe

Hals,Hals, wherewhere thethe teethteeth catchcatch thethe lightlight soso

convincingly.convincingly. CouldCould HalsHals reallyreally havehave eyeballedeyeballed

this?this? ThereThere seemsseems toto bebe aa solidsolid structurestructure

beneathbeneath hishis flfluiduid brushmarks.brushmarks. II mustmust remindremind

youyou thatthat therethere isis nono charcoalcharcoal underdrawingunderdrawing

herehere -- nothingnothing butbut painpaintedted marks.marks. AA beautifulbeautiful

painting,painting, withwith anan opticaloptical base.base.
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ThisThis 161161 11 portraitportrait isis anan earlierearlier paintingpainting byby FransFrans Hals,Hals, withwith lessless brushworkbrushwork thanthan

hehe waswas toto developdevelop later.later. Let'sLet's looklook atat thethe detaildetail ofof thethe skullskull andand thethe handhand holdingholding it.it.

WhatWhat wewe cancan seesee clearlyclearly isis thatthat aa blackblack lineline goesgoes roundround thethe skullskull andand thethe hand,hand,

definingdefining anan areaarea ofof lighterlighter tone,tone, notnot thethe formsforms withinwithin it.it. TheThe lineline doesdoes notnot seemseem

gropedgroped for,for, butbut appearsappears toto havehave beenbeen donedone inin oneone go,go, ratherrather likelike thethe 'traced''traced' lineslines

inin Ingres'sIngres's oror WarhWarhol'sol's drawidrawings.ngs. II thinkthink HalsHals hadhad aa remarkableremarkable talent,talent, perhapsperhaps likelike

aa veryvery goodgood caricaturistcaricaturist whowho hashas anan eyeeye forfor thethe essentials.essentials. YetYet hehe paintedpainted withwith anan

uncannyuncanny precision.precision.

thethe visualvisual evidenceevidence 157157
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II hathat RembRembrandrandtt woulwouldd havehave knownknown aboutabout

opticsoptics seemsseems clearclear toto meme -- hishis studentsstudents certainlycertainly

did.did. ButBut thethe pointpoint I'mI'm makingmaking herehere isis simple:simple:

RembrandtRembrandt transcendedtranscended thethe 'naturalistic''naturalistic' looklook

withwith hishis emotemotionaionall powepower.r. NoNo artistartist beforebefore oror

sincesince hashas putput asas muchmuch intointo facesfaces asas hehe did.did.

WeWe cancan seesee inin thethe X-rayX-ray ofof thethe oldold manman onon
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thethe rightright howhow RembrandtRembrandt beganbegan hishis portraitsportraits

withwith aa rapidrapid notationnotation ofof strongstrong contrasts,contrasts, anan

intenseintense lightlight causingcausing thethe deepdeep shadows.shadows. TheThe

underpaintingunderpainting isis miraculousmiraculous inin itsits economy,economy, yetyet

thethe finishedfinished headhead isis deeplydeeply moving,moving, simplesimple andand

unfussy,unfussy, withwith aa subtlesubtle treatmenttreatment ofof expressionexpression

aroundaround ththee eyeeyess andand mouthmouth thatthat suggestssuggests warmwarm

andand lengthylengthy scruscrutinytiny ofof aa fellowfellow humanhuman being.being.
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CranachCranach thethe YoungerYounger onon thethe left;left; VelazquezVelazquez onon thethe right.right. PaintedPainted aboutabout aa

hundredhundred yearsyears apart,apart, thethe expressionsexpressions areare veryvery different.different. ComparedCompared withwith Cranach's,Cranach's,

Velazquez'sVelazquez's facesfaces seemseem 'modern','modern', realreal -- theythey allall havehave fleetingfleeting expressions.expressions. TheThe

faceface inin thethe middlemiddle isis smiling,smiling, nonott ononlyly wiwithth hishis mouthmouth butbut withwith hishis eyes,eyes, andand thethe

lineslines ofof thethe faceface havehave anan uncannyuncanny accuracy.accuracy. WouldWould theythey havehave beenbeen thisthis accurateaccurate

ifif VelazquezVelazquez hadhad eyeballedeyeballed themthem oror paintedpainted themthem fromfrom memory?memory? Again,Again, thethe scenescene

isis filledfilled withwith veryvery carefulcareful lighting,lighting, oneone thatthat doesdoes notnot relaterelate toto thethe background,background, asas

thoughthough thethe figuresfigures werewere inin aa studiostudio andand thethe settingsetting werewere addedadded afterwards.afterwards.

160160 << thethe visualvisual evidenceevidence
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1618-191618-19 c.1619c.1619 c.1619c.1619

1623-41623-4 11662244 11662266--88

LookLook atat thethe samesame faceface fromfrom BacchusBacchus takingtaking itsits placeplace atat thethe endend ofof aa sequencesequence ofof

portraitsportraits paintedpainted byby VelaVelazquezzquez overover aa ten-yearten-year period.period. ItIt isis clearclear howhow quicklyquickly hehe

developeddeveloped inin thethe firstfirst fewfew years,years, andand waswas soonsoon ableable toto catchcatch eveneven thethe mostmost fleetingfleeting

ofof expresexpressionssions.. TheThe finalfinal faceface hashas aa livelylively smile,smile, withwith anan openopen mouthmouth thatthat isis

perfectlyperfectly relatedrelated toto thethe otherother features.features. LikenessesLikenesses areare achievedachieved byby placingplacing thethe

eyes,eyes, thethe nosenose andand thethe mouthmouth correctlycorrectly -- everythingeverything elseelse thenthen justjust fallsfalls intointo place.place.

MouthsMouths areare especiallyespecially difficultdifficult toto dodo.. AsAs JohnJohn SingerSinger SargentSargent said,said, 'A'A portraitportrait isis

aa paintingpainting withwith somethingsomething wrongwrong withwith thethe mouth.'mouth.'

thethe visualvisual evidenceevidence 163163

    

SpanishSpanish andand Dutch:Dutch: VelazquezVelazquez belbelowow andand GerritGerrit vanvan HonthorstHonthorst opposite.opposite. BothBoth worksworks

werewere paintedpainted inin thethe 11 620s,620s, andand bothboth showshow fleetingfleeting expressionsexpressions andand gestures.gestures. VelazquezVelazquez

hashas aa marvellousmarvellous eyeeye andand brushbrush -- hehe isis bolder,bolder, lessless fussy,fussy, lessless literalliteral thanthan vanvan Honthorst.Honthorst.

ButBut bothboth havehave anan accuracyaccuracy thatthat toto meme suggestssuggests somesome useuse ofof optics.optics. TheThe globeglobe inin thethe

VelazquezVelazquez isis asas perfectperfect asas Holbein'sHolbein's oneone hundredhundred yearsyears earlier.earlier. Eyeballed?Eyeballed? JustJust comparecompare itit

withwith Rubens'sRubens's architecturearchitecture severalseveral pagespages back.back. VelazquezVelazquez waswas soso skilfulskilful thatthat hehe neededneeded

onlyonly aa fewfew strokesstrokes -- minimumminimum useuse ofof optopticsics cancan stillstill produceproduce maximummaximum effects.effects.
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1303-61303-6 14521452 14701470

Smiles,Smiles, smilsmiles,es, smilsmiles.es. WeWe recognizerecognize photographsphotographs ofof smilingsmiling facesfaces asas beingbeing

onlyonly fractionsfractions ofof aa second.second. SmilesSmiles dodo notnot last,last, soso youyou don'tdon't havehave longlong toto

scrutinizescrutinize them.them. ArtistsArtists whowho 'eyeball','eyeball', andand needneed moremore timetime toto fixfix thethe essentialessential

features,features, tendtend toto recordrecord moremore staticstatic expressions.expressions. EvenEven wiwithth ththee helphelp ofof optics,optics,

thethe artistartist mustmust bebe veryvery quick,quick, makingmaking justjust aa fewfew keykey marks,marks, toto recordrecord aa fleetingfleeting

moment.moment. OnlyOnly thosethose withwith aa highhigh levellevel ofof skillskill andand experience,experience, andand perhapsperhaps

professionalprofessional 'actor-models''actor-models' (who(who couldcould strikestrike aa posepose andand holdhold itit thatthat littlelittle bitbit

longer),longer), couldcould hopehope toto capturecapture aa smile.smile.

TheThe earliestearliest smilesmile herehere isis byby GiottoGiotto andand datesdates fromfrom 11 305.305. ItIt isis justjust aa hinthint ofof

aa smile.smile. Piero'sPiero's manman ofof 11 452452 hashas aa warmwarm expressionexpression onon hishis face,face, onlyonly barelybarely

166-166- thethe visualvisual evidenceevidence
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aa smsmilile.e. InIn 11 470,470, AntonelloAntonello depictsdepicts aa manman withwith aa ratherrather sinistersinister smirk,smirk, andand inin 11 500500

CarotoCaroto paintspaints aa cheekycheeky grin.grin. TheseThese areare allall expressionsexpressions thatthat cancan bebe heldheld forfor aa shortshort

whilewhile withoutwithout changing,changing, andand cancan bebe repeatedrepeated ('Say('Say  cheese ' cheese ' isis thethe photographer'sphotographer's

wayway ofof gettinggetting aa smile).smile). Carracci'sCarracci's 11 580580 portraitportrait hashas aa moremore fleetingfleeting quality,quality, andand itsits

tonalitiestonalities dodo havehave somethingsomething ofof thethe photograph,photograph, whilewhile vanvan Honthorst'sHonthorst's laughinglaughing

manman isis aa convincinglyconvincingly fleetingfleeting moment.moment. WhenWhen II firstfirst sawsaw thisthis picturepicture inin blackblack andand

white,white, II recognizedrecognized itsits snapshotsnapshot qualityquality atat once.once. TheThe eyeseyes relaterelate toto thethe openopen mouthmouth

perfectly.perfectly. TheyThey mustmust havehave beenbeen seenseen simultaneously,simultaneously, andand aa skilfulskilful artistartist withwith

aa projectionprojection couldcould havehave mademade enoughenough quickquick notationsnotations toto plotplot thethe relationshiprelationship

betweenbetween themthem inin jujustst aa fewfew seconds.seconds.

thethe visualvisual evidenceevidence 167167
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1636-401636-40 PeterPeter PaulPaul RubensRubens

ToTo seseee ththee clearclear differencedifference betweenbetween eyeballedeyeballed andand lenlens-bs-baseasedd imagimages,es, comparecompare

thesethese faces.faces. Rubens,Rubens, wewe know,know, waswas aa greatgreat andand prolificprolific draughtsman,draughtsman, whilewhile vanvan

HonthorstHonthorst andand VelazquezVelazquez leftleft veryvery fewfew drawings.drawings. TheThe lightinglighting inin theirtheir paintingspaintings

seemsseems different,different, muchmuch brighter,brighter, muchmuch stronger,stronger, moremore likelike thethe wayway aa photographerphotographer

wouldwould lightlight hishis subjectssubjects today.today. RubensRubens couldcould havehave paintedpainted hishis picturepicture fromfrom

memory,memory, oror eyeballedeyeballed it,it, whereaswhereas thethe othotherer twotwo facesfaces havehave aa precision,precision, anan

immediacy,immediacy, aa look'look' thatthat suggestssuggests theythey werewere donedone inin aa completelycompletely differentdifferent way.way.

168168
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II hehe trainingtraining ofof youngyoung artistsartists inin thethe seventeenthseventeenth centurycentury (and(and before)before) involvedinvolved

copyingcopying pictures.pictures. ToTo copycopy aa picturepicture isis toto studystudy it.it. PaintingPainting techniquestechniques wouldwould bebe

developeddeveloped quicklyquickly fromfrom copyingcopying thethe master.master. ButBut howhow werewere thethe cocopiepiess done?done?

OnOn thisthis pagepage wewe havehave twotwo versionsversions ofof Velazquez'sVelazquez's Waterseller.Waterseller. OtherOther thanthan thethe

additionaddition ofof aa hathat onon thethe waterseller,waterseller, thethe secondsecond paintingpainting isis aa very,very, veryvery preciseprecise copycopy

ofofthethe first,first, whichwhich datesdates fromfrom somesome timetime aroundaround 1619.1619. AllAll thethe smallsmall lineslines onon thethe oddodd

andand imperfectlyimperfectly shapedshaped waterwater potpot areare identicalidentical (we(we checkedchecked thisthis byby puttingputting

aa transparencytransparency ofof thethe copycopy oveoverr ththee original).original). ThisThis wouldwould havehave beenbeen impossibleimpossible ifif itit

hadhad beenbeen copiedcopied byby eyeballing.eyeballing. ItIt couldcould havehave beenbeen traced,traced, butbut asas farfar asas II knowknow therethere

existexist nono tracingtracing drawings.drawings. CouldCould opticsoptics havehave beenbeen used,used, ratherrather likelike II thinkthink vanvan EyckEyck

usedused aa mirrmirror-lor-lensens toto transfertransfer hishis drawingdrawing ofof CardinCardinalal AlbergAlbergati?ati?

170170 thethe visualvisual evidenceevidence
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TheThe imagesimages onon thisthis pagepage maymay givegive usus aa clue.clue.

TheThe X-rayX-ray ofof Velazquez'sVelazquez's portraitportrait ofof aa youngyoung

manman fromfrom 1618-19,1618-19, shownshown onon thethe left,left, revealsreveals

thatthat thethe picture'spicture's underpaintingunderpainting containscontains thethe

portraitportrait ofof anotheranother manman (bottom(bottom left).left). WhatWhat isis

interestinginteresting isis thatthat thisthis headhead isis thethe exactexact mirrormirror

imageimage ofof aa portraitportrait inin anotheranother ofof Velazquez'sVelazquez's

paintings,paintings, MusicalMusical TrioTrio ofof 11 6161 7-17-1 88 {bottom{bottom right;right;

seesee alsoalso pagepage 126).126).
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NowNow distortions.distortions. TheThe hugehuge differencedifference betweenbetween thethe

sizessizes ofof thethe shouldersshoulders ofof thethe manman aboveabove (workshop(workshop

ofof RogierRogier vanvan derder Weyden,Weyden, c.c. 11 440)440) andand thosethose

belongingbelonging toto thethe ladylady onon thethe rightright (Parmigianino,(Parmigianino,

11 524-7)524-7) isis amusing,amusing, butbut notnot immediatelyimmediately obvious.obvious.

TheThe ParmigianinoParmigianino appearsappears veryvery 'natural','natural', withwith

strongstrong sideside lighting,lighting, andand eacheach partpart lookslooks 'realistic'.'realistic'.

TheThe lady'slady's leftleft armarm seenseen onon itsits ownown hashas thethe correctcorrect

proportions;proportions; herher rightright armarm seenseen onon itsits ownown hahass ththee

correctcorrect proportions;proportions; herher headhead andand neckneck seenseen onon

theirtheir ownown havehave thethe correctcorrect proportionsproportions -- butbut whenwhen



putput together,together, thethe shouldersshoulders becomebecome massive,massive, asas

largelarge inin relationrelation toto thethe headhead asas vanvan derder Weyden'sWeyden's

shouldersshoulders areare small.small.

Chardin'sChardin's famousfamous ReturnReturn fromfrom thethe MarketMarket hashas

beenbeen admiredadmired fromfrom itsits firstfirst exhibitionexhibition atat thethe ParisParis

SalonSalon inin 11 739.739. ThisThis version,version, accordingaccording toto scholars,scholars, isis

thethe lastlast ofof thethe threethree existingexisting ones,ones, yetyet itsits earlyearly

provenanceprovenance isis notnot known,known, unlikeunlike ththee ototheherr twtwo.o. LetLet

meme pointpoint somethingsomething outout here.here. ItIt isis withoutwithout doubtdoubt

oneone ofof Chardin'sChardin's masterpieces,masterpieces, thethe paintpaint isis superbsuperb

inin itself.itself. BuButt ththee girlgirl seemsseems veryvery talltall indindeed,eed, herher armarm

lookslooks ververyy lonlongg andand sheshe seemsseems toto havehave twotwo elbows.elbows.

InIn thethe otherother twotwo versionsversions herher elbowselbows areare slightlyslightly

alteredaltered soso theythey looklook 'right','right', asas isis thethe perspectiveperspective onon

thethe cupboard.cupboard. ChardinChardin signedsigned allall threethree nenearar ththee

elbow.elbow. ThisThis oneone fromfrom thethe LouvreLouvre isis dateddated 11 739,739,

afterafter thethe othotherer twotwo.. ButBut couldcould thisthis oneone reallyreally bebe thethe

first,first, keptkept inin thethe studiostudio andand usedused asas thethe modelmodel forfor

thethe otherother versions,versions, hencehence thethe lacklack ofof knowledgeknowledge ofof

itsits provenance?provenance?
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LookLook atat thesethese twotwo full-lengthfull-length paintedpainted portraitsportraits --

VelazquezVelazquez onon thethe left,left, HalsHals opposite.opposite. BothBoth figuresfigures seemseem

toto bebe excessivelyexcessively talltall inin relationrelation toto theirtheir smallsmall heads.heads.

Hals'sHals's gentleman,gentleman, especially,especially, seemsseems veryvery oddlyoddly

proportioned.proportioned. HowHow manymany viewpointsviewpoints areare therethere here?here?

Again,Again, wewe seemseem toto bebe viewingviewing thethe faceface almostalmost straightstraight

on,on, yetyet thethe boots,boots, too,too, areare alsoalso seenseen straightstraight onon -- wewe areare

notnot lookinglooking downdown onon them.them. WeWe knowknow HalsHals paintedpainted headsheads

separatelyseparately fromfrom bodiesbodies -- busybusy burghersburghers hadhad lotslots ofof

16241624 DiegoDiego VelazquezVelazquez
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importantimportant thingsthings toto dodo -- isn'tisn't itit likelylikely thatthat VelazquezVelazquez

wouldwould havehave donedone thethe samesame thingthing whenwhen paintingpainting

aristocratsaristocrats whowho werewere unwillingunwilling toto standstand forfor aa lolongng titime?me?

I'mI'm suresure bothboth artistsartists paipaintednted thethesese twotwo figuresfigures inin severalseveral

'exposures''exposures' andand thenthen piecedpieced themthem together.together. ToTo illustrateillustrate

whatwhat II meanmean II havehave donedone thethe samesame thingthing usingusing

photographsphotographs ofof segmentssegments ofof CharlesCharles Falco,Falco, allall takentaken

straightstraight on.on. YouYou cancan makemake someonesomeone looklook tallertaller oror shortershorter

likelike this,this, butbut tallertaller isis moremore flattering.flattering.

+:+:

16361636 FransHalsFransHals >>

    

wfwf coursecourse artistsartists wouldwould sometimessometimes useuse

distortionsdistortions forfor effect.effect. Fragonard'sFragonard's girlgirl onon aa swingswing

fromfrom 11 767767 hashas farfar greatergreater movementmovement thanthan thethe oneone

inin thethe photographphotograph belowbelow (admittedly(admittedly aa stillstill fromfrom

aa movie).movie). TheThe positionposition ofof thethe legslegs inin Fragonard'sFragonard's

picturepicture areare oddodd anatomically,anatomically, yetyet areare obviouslyobviously

usefuluseful forfor creatingcreating thethe sensesense ofof movement.movement. TheThe

photographphotograph isis staticstatic byby comparison.comparison.

YouYou don'tdon't notnoticicee oror carcaree aboutabout thethe problemsproblems

inin Fragonard'sFragonard's anatomy,anatomy, butbut youyou dodo inin vanvan Dyck'sDyck's

portraitportrait ofof aa GenoveseGenovese ladylady andand herher son,son, paintedpainted

aroundaround 11 626.626. TheThe propoproportionrtionss herehere seemseem veryvery

odd.odd. Why?Why? AlthoughAlthough wewe thinkthink wewe areare lookinglooking upup

atat thethe womanwoman fromfrom aa lowlow position,position, herher faceface isis seenseen

straightstraight onon -- wewe dodo notnot seesee thethe undersideunderside ofof herher

nose,nose, asas wewe shouldshould -- andand yetyet thethe boy'sboy's faceface isis alsoalso

seenseen straightstraight on.on. NowNow looklook howhow farfar awayaway thethe

headsheads areare fromfrom eacheach other,other, eveneven thoughthough they'rethey're

supposedsupposed toto bebe holholdindingg hanhands.ds. AndAnd wherewhere areare thethe

lady'slady's feet?feet? It'sIt's onlyonly whenwhen youyou seesee thisthis thatthat youyou

noticenotice howhow hugehuge sheshe isis -- ifif sheshe stostoodod upup she'dshe'd bebe

aboutabout twelvetwelve feetfeet talltall

ItIt hardlyhardly seemsseems possiblepossible thatthat bothboth thethe mothermother

andand sonson werewere sittingsitting inin frontfront ofof thethe artistartist atat thethe

samesame time.time. TheyThey mustmust havehave beenbeen paintedpainted

separatelyseparately andand piecedpieced togethertogether asas aa montage.montage.

AndAnd thethe lady'slady's faceface mustmust havehave beenbeen paintedpainted atat

aa differentdifferent timetime fromfrom herher dress.dress. ThereThere areare certainlycertainly

manymany viewpointsviewpoints here.here. OneOne beginsbegins toto realizerealize thatthat



anyany full-lengthfull-length portraitportrait mustmust havehave atat leastleast twotwo

viewpoints:viewpoints: toto getget thethe detaildetail inin thethe faceface youyou havehave

toto bebe quitequite close,close, toto seesee thethe wholewhole figurefigure youyou havehave

toto movemove backback somesome distance,distance, oror paintpaint itit inin

sections,sections, withwith multiplemultiple viewpoints.viewpoints.

    

1P&M1P&M
,, >> 77



%%

^^-^^-



    

TheseThese twotwo paintingspaintings areare frofromm aroaroundund thethe samesame date,date, andand bothboth useuse

strong,strong, theatricaltheatrical lighting.lighting.

WhatWhat
areare notanotableble herehere

thoughthough
areare

somesome oddodd
distortions.distortions. Zurbaran'sSfZurbaran'sSf FrancisFrancis atat PrayerPrayer {opposite;{opposite; c.c. 1638-9)1638-9) hashas aa skullskull

onon thethe tabletable thatthat seemsseems 'squeezed'squeezed up'.up'. ItIt hashas aa veryvery smallsmall foreheadforehead {far{far

left).left). CouldCould thisthis bebe cacaususeded byby optics?optics? WhenWhen itit isis squeezedsqueezed inin thethe otherother

directiondirection byby aboutabout 11 0%0% {left),{left), itit lookslooks moremore proportional,proportional, moremore 'right'.'right'.

AA slightslight tilttilt inin thethe angleangle ofof thethe canvascanvas wouldwould havehave causedcaused this.this.

AA similarsimilar thingthing cancan bebe seenseen inin vanvan Bylert'sBylert's manman inin armourarmour {above{above left;left;



c.c. 11 630).630). TheThe armarmourour isis beautifullybeautifully articulated,articulated, yetyet hishis ararmm seseememss toto bebe

inin aa veryvery awkwardawkward position.position. Again,Again, wewe squeezedsqueezed it,it, thisthis timetime verticallyvertically

{above{above right)right) andand itit seemseemeded mormoree comfortablecomfortable andand thethe backback lookedlooked moremore

'normal'.'normal'. DoesDoes allall thisthis matter?matter? TheseThese distortionsdistortions areare notnot atat firstfirst veryvery

obvious.obvious. II havehave beenbeen lookinglooking atat thesethese paintingspaintings inin thethe NortonNorton SimonSimon

MuseumMuseum forfor aa longlong timetime andand hadn'thadn't reallyreally noticednoticed thesethese things.things. DoesDoes thethe

averageaverage viewer?viewer? YetYet onceonce youyou dodo seesee themthem theythey justjust don'tdon't gogo away.away.

thethe visualvisual evidenceevidence 179179

    

II hesehese twotwo works,works, mademade withinwithin fivefive yearsyears ofof eacheach other,other, showshow thatthat notnot allall lens-basedlens-based paintingpainting

needneed looklook thethe same.same. Cagnacci'sCagnacci's strangestrange roperope vasevase ofof flowersflowers fromfrom aroundaround 11 645645 isis justjust likelike

aa colourcolour photograph.photograph. ItIt mustmust havehave takentaken somesome timetime toto paint.paint. There'sThere's ourour darkdark backgroundbackground

againagain andand ourour strongstrong lighting,lighting, whichwhich accuratelyaccurately pickspicks upup thethe detaildetail ofof thethe frayedfrayed roperope andand



flowers.flowers. PerhapsPerhaps itit waswas aa 'show-off''show-off' piecepiece -- 'Look'Look howhow realreal II cancan makemake it 'it ' -- aa claimclaim mostmost artistsartists

wouldwould understand.understand. AboveAbove isis Velazquez'sVelazquez's magnificentmagnificent 11 650650 portraitportrait ofof PopePope InnocentInnocent X.X.

VelazquezVelazquez doesn'tdoesn't seemseem toto havehave depicteddepicted hishis elevatedelevated subjectsubject withwith asas muchmuch detaildetail asas

CagnacciCagnacci paintedpainted hishis humblehumble flowers.flowers. EvenEven so,so, thethe headhead isis veryvery accurateaccurate indeed.indeed. ItIt seemsseems alive.alive.

TheThe shineshine onon thethe satinsatin isis simplesimple andand alwaysalways inin thethe rightright place.place. ItIt isis aa veryvery differentdifferent techniquetechnique

fromfrom Cagnacci's,Cagnacci's, yetyet equallyequally 'naturalistic''naturalistic' andand equallyequally basedbased onon thethe opticaloptical viewview ofof thethe world.world.

11 8080 << thethe visualvisual evidenceevidence
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ThereThere areare manymany unansweredunanswered questions,questions, andand thisthis bookbook cancan bebe nono moremore

thanthan anan introductionintroduction toto aa vastvast subject.Thoughsubject.Though II havehave nono doubtdoubt thatthat thethe

centralcentral thesisthesis isis correct,therecorrect,there isis certainlycertainly moremore toto bebe uncovered,anduncovered,and thisthis

couldcould havehave anan impactimpact onon thethe storystory asas II havehave outlinedoutlined itit here.here. ForFor example,example,

II havehave identifiedidentified thethe firstfirst useuse ofof optopticsics asas havinghaving beenbeen inin FlandersFlanders aboutabout

11 430430 -- therethere isis solidsolid evidence.evidence. Nevertheless,Nevertheless, II amam troubledtroubled byby Masaccio,Masaccio,

workingworking inin FlorenceFlorence aa decadedecade oror twotwo earlier.earlier. HisHis porportratraitsits areare lessless

meticulouslymeticulously paintedpainted thanthan vanvan Eyck's,Eyck's, butbut thisthis couldcould bebe attributedattributed toto hishis

medium,fresco.Theymedium,fresco.They do,do, however,however, havehave aa similarsimilar look,andlook,and MasaccioMasaccio waswas

thethe firstfirst ItalianItalian painterpainter toto givegive facesfaces inin aa crowdcrowd aa truetrue individualityindividuality (as(as inin

ththee FlFlememisishh crowds).crowds).

ThThee enendd ofof thethe storystory (which(which hashas not,not, ofof course,course, endedended yet)yet) isis alsoalso

problematical.problematical.WeWe knowknow thatthat thethe adventadvent ofof chemicalchemical photographyphotography hadhad

aa profoundprofound impactimpact onon paintingpainting -- thatthat itit sparkedsparked aa revolutionrevolution againstagainst thethe

opticaloptical imageimage (Impressionism,(Impressionism, Cubism).Cubism).ThereThere isis nownow aa newnew technologicaltechnological

revolutionrevolution inin thethe makingmaking ofof images.images.WhatWhat effecteffect willwill thatthat have?have?
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II hishis isis mymy attemptattempt atat explainingexplaining whatwhat II thinkthink hashas happened.happened. TheThe redred lineline isis thethe lens-basedlens-based

image,image, thethe greengreen isis thethe 'eyeballing''eyeballing' tradition.tradition. BeforeBefore 1430,1430, thethe redred shouldshould perhapsperhaps bebe pink,pink,

partlypartly becausebecause wewe can'tcan't bebe suresure thatthat thisthis waswas thethe veryvery firstfirst appearanceappearance ofof optopticsics inin painting,painting,

andand partlypartly becausebecause mirrorsmirrors andand lenseslenses definitelydefinitely existedexisted beforebefore thisthis -- theitheirr effeeffectscts maymay havehave

beenbeen knownknown toto somesome artists.artists.

II amam suggestingsuggesting thatthat atat momentsmoments inin itsits historyhistory thethe greengreen lineline waswas closeclose toto thethe red,red,

influencedinfluenced byby whatwhat artistsartists obseobservedrved througthroughh thethe lens.lens. TheThe firstfirst ofof thesethese momentsmoments waswas

aroundaround 11 430430 inin Flanders.Flanders. OtherOther artistsartists sawsaw thethe resultsresults anandd wewerere immediatelyimmediately affected.affected. TheThe

infinflueluencence ofof thethe newnew artart spread.spread. TheThe knowknowledledgege ofof howhow toto dodo itit becamebecame thethe subjectsubject ofof muchmuch

rumourrumour amongamong guildguild craftsmen.craftsmen. Slowly,Slowly, wordword gotgot out,out, but,but, apartapart fromfrom somesome exceptionsexceptions

(Antonello(Antonello
dada Messina,Messina,

forfor instance),instance), thethe 'secret''secret'

waswas moremore
oror lessless

containedcontained
inin

northernnorthern

Europe.Europe. ButBut thenthen HugoHugo vanvan derder Goes'sGoes's PortinariPortinari AltarpieceAltarpiece isis sentsent toto FlorenceFlorence inin thethe 1480s,1480s,

andand wewe beginbegin toto seesee increasingincreasing evidenceevidence ofof opticsoptics inin ItalianItalian art.art.

ByBy 11 500500 LeoLeonarnardodo isis writingwriting aboutabout thethe cameracamera obscura.obscura. CertainCertain artistsartists likelike GiorgioneGiorgione andand

RaphaelRaphael beginbegin toto experimentexperiment withwith optics,optics, whilewhile othersothers suchsuch asas MichelangeloMichelangelo preferprefer toto stickstick

toto eyeballing.eyeballing. ByBy Caravaggio'sCaravaggio's time,time, mirrorsmirrors andand lenseslenses havehave beenbeen aroundaround forfor atat leastleast 11 7070

years,years, andand scientistsscientists suchsuch asas GiambattistaGiambattista delladella PortaPorta areare instructinginstructing artistsartists onon howhow toto useuse

them.them. Suddenly,Suddenly, therethere isanisan amazingamazing bubursrstt ofof naturalism.naturalism.

ForFor fourfour centuries,centuries, eyeballingeyeballing closelyclosely followsfollows thethe lens.lens. ThisThis isis notnot toto suggestsuggest thatthat allall artistsartists

werewere usingusing lenses,lenses, onlyonly thatthat theythey werewere allall trying,trying, toto variousvarious extentsextents andand withwith differingdiffering results,results,

toto emulateemulate thethe naturnaturalisalistictic effectseffects -- thethe 'look','look', thethe 'looking'looking like'like' -- ofof lenlens-bs-baseasedd imagimages.es.

SometimesSometimes certaincertain sensitivesensitive individuals,individuals, suchsuch asas Rembrandt,Rembrandt, crosscross thethe line,line, transcendingtranscending

meremere naturalismnaturalism toto produceproduce paintingspaintings thatthat notnot onlyonly depictdepict exteriorexterior realityreality butbut alsoalso revealreveal



innerinner 'truths'.'truths'. Throughout,Throughout, however,however, theythey continuecontinue toto followfollow thethe exampleexample ofof thethe optical.optical.
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ThenThen comescomes thethe inventioninvention thatthat fixesfixes thethe lenslens imageimage withwith chemicalschemicals (photography),(photography), doingdoing

awayaway wiwithth thethe needneed forfor thethe artist'sartist's handhand altogether.altogether. TheThe lenslens nownow spreadsspreads muchmuch fasterfaster thanthan

before,before, butbut atat firstfirst photographyphotography isis stillstill restrictedrestricted toto thethe relativelyrelatively wealthy.wealthy. WithinWithin twenty-fivetwenty-five

yearsyears oror so,so, however,however, itsits impactimpact hashas mademade itseitselflf feltfelt muchmuch moremore widely.widely. VanguardVanguard paintingpainting

nownow wantswants toto distinguishdistinguish itselfitself fromfrom thethe lenslens andand soso steerssteers thethe greengreen lineline sharplysharply awayaway fromfrom

thethe red.red. ThisThis isis thethe birthbirth ofof modernmodern art.art. AwkwardnessAwkwardness returns.returns. AdvancedAdvanced painterspainters beginbegin toto looklook

outsideoutside EuropeEurope andand towardstowards thethe artart ofof thethe FarFar East,East, whichwhich offersoffers alternativealternative waysways ofof seeiseeing.ng.

BuButt ththee lens,lens, carriedcarried onon byby photographyphotography (and(and academicacademic painters),painters), remainsremains dominant,dominant,

eventuallyeventually toto becomebecome filmfilm andand television.television. ThThee gagapp widens,widens, CubismCubism beingbeing thethe firstfirst stylestyle ofof

paintingpainting toto suggestsuggest aa newnew wayway ofof representingrepresenting thethe worldworld farfar removedremoved fromfrom thethe lens'lens' veracity.veracity.

AroundAround 11 930,930, though,though, thethe redred lineline getsgets thicker.thicker. MoviesMovies areare nownow everywhereeverywhere -- thethe mostmost vividvivid

depictiondepiction ofof realityreality possible,possible, itit waswas thought.thought. ThisThis isis thethe periodperiod whenwhen modernmodern artart sufferssuffers itsits

mostmost seriousserious attacks,attacks, especiallyespecially fromfrom thethe greatgreat tyrantstyrants -- Hitler,Hitler, Stalin,Stalin, MaoMao -- whowho allall demanddemand

lens-basedlens-based picturespictures andand useuse themthem toto consolidateconsolidate theirtheir power.power. ItIt isis alsoalso thethe periodperiod ofof thethe

world'sworld's bloodiestbloodiest conflicts,conflicts, wayway beyondbeyond anythinganything previouslypreviously known.known. AreAre thesethese thingsthings

connected?connected? Certainly,Certainly, concontrotroll ofofthethe mediamedia waswas essentialessential forfor thethe slaughter.slaughter.

InIn thethe 11 970s970s thethe computercomputer arrivesarrives andand changeschanges thethe lenslens picture.picture. (Technology(Technology alwaysalways

seemsseems toto havehave anan effecteffect onon depiction.)depiction.) ComputerComputer manipulationmanipulation meansmeans thatthat it'sit's nono longerlonger

possiblepossible toto believebelieve thatthat aa photographphotograph representsrepresents aa spspeciecifificc objectobject inin aa specificspecific placeplace atat aa

specificspecific timetime -- toto believebelieve thatthat itit isis objectiveobjective andand 'true'.'true'. TheThe specialspecial position,position, eveneven legallegal

position,position, thatthat photographyphotography onceonce hadhad hashas gone.gone. (Manipulate(Manipulate -- 'to'to useuse thethe hand'.)hand'.) ThThee hahandnd

hashas retreturnurneded toto lens-basedlens-based images.images. TheThe computercomputer hashas broughtbrought thethe photographphotograph closercloser toto

drawingdrawing andand paintingpainting onceonce again.again. ItsIts softwaresoftware usesuses termsterms likelike 'palette','palette', 'brush','brush', 'pencil''pencil' andand

'paintbox'.'paintbox'. SoSo wherewhere areare wewe now?now? DoDo thethe lineslines criss-cross,criss-cross, oror jumblejumble up?up?
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OnOn thesethese pagespages wewe getget before,before, duringduring andand after.after. Giotto'sGiotto's still-lifestill-life

arrangementarrangement fromfrom 13001300 -a-a detaildetail fromfrom aa frescofresco -has-has nono hinthint ofof optics.optics.

PieterPieter Claesz'sClaesz's seventeenth-centuryseventeenth-century winewine glassglass andand silversilver bowlbowl isis aa chancechance

toto showshow offoff howhow realisticallyrealistically hehe cancan paint.paint. Manet'sManet's detaildetail fromfrom TheThe BarBar atat

thethe FoliesFolies BergereBergere fromfrom 11 881881 -2-2 demonstratesdemonstrates thethe returnreturn ofof 'awkwardness''awkwardness'

toto EuropeanEuropean painting.painting.

thethe visualvisual evidenceevidence 187187
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TheThe limitationslimitations ofof thethe opticaloptical image.image. CompareCompare thethe remarkableremarkable verisimilitudeverisimilitude ofof

Caravaggio'sCaravaggio's 11 596596 bowlbowl ofof fruitfruit {opposite){opposite) wiwithth ththee newnew awkwardnessawkwardness ofof Cezanne'sCezanne's

11 877-8877-8 applesapples (below).(below). NowNow placeplace thethe openedopened pagepage somesome distancedistance fromfrom you.you. TheThe

fartherfarther awayaway youyou gogo fromfrom thethe bookbook thethe moremore difficultdifficult Caravaggio'sCaravaggio's applesapples areare toto

see,see, toto read;read; Cezanne's,Cezanne's, onon thethe othotherer hand,hand, getget stronger,stronger, clearer.clearer. Caravaggio'sCaravaggio's

imageimage goesgoes intointo thethe picture,picture, Cezanne'sCezanne's comescomes outout atat youyou -- itit occupiesoccupies youryour space.space.

WhatWhat isis goinggoing on?on? AA one-eyedone-eyed (monocular)(monocular) visionvision ofof thethe lenslens againstagainst aa two-eyedtwo-eyed

(binocular)(binocular) visionvision -- aa moremore humanhuman vision.vision.

thethe visualvisual evidenceevidence 189189

    



16181618 DiegoDiego VelazquezVelazquez

LensLens andand post-lens.post-lens. ByBy aroundaround 11 870870 -- thatthat is,is, afterafter photographyphotography hashas tatakekenn ovoverer

lens-basedlens-based imagesimages -- awkwardnessawkwardness returns.returns. ButBut noticenotice againagain howhow Cezanne'sCezanne's portrait,portrait,

likelike wewe sawsaw withwith hishis apples,apples, cancan bebe 'read''read' atat distance.distance. ToTo seesee whatwhat II mean,mean, againagain

taketake thethe bookbook andand propprop itit upup onon thethe otherother sideside ofof thethe room.room. EvenEven frofromm twetwentynty feetfeet

away,away, thethe boyboy stillstill seemsseems closeclose toto thethe viewer,viewer, onon thethe surface,surface, whereaswhereas thethe VelazquezVelazquez isis

muchmuch fartherfarther awayaway inin depthdepth andand itit isis difficultdifficult toto makemake outout thethe imageimage clearly.clearly. Cezanne'sCezanne's
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1883-51883-5 PaulPaul CezanneCezanne

innovationinnovation waswas thatthat hehe putput intointo hishis picturespictures hishis ownown doubtsdoubts aboutabout howhow objectsobjects relaterelate

toto himself,himself, recognizingrecognizing thatthat viewpointsviewpoints areare inin flux,flux, thatthat wewe alwaysalways seesee thingsthings fromfrom

multiple,multiple, sometimessometimes contradictory,contradictory, positions.positions. ItIt isis aa human,human, binocularbinocular visionvision (two(two

eyes,eyes, twotwo viewpoints,viewpoints, andand thereforetherefore doubt)doubt) thatthat functionsfunctions here,here, inin contcontrastrast toto thethe

tyrannical,tyrannical, monocularmonocular visionvision ofof thethe lenslens (Velazquez),(Velazquez), whichwhich ultimatelyultimately reducesreduces thethe

viewerviewer toto aa mathematicalmathematical point,point, fixingfixing himhim toto aa particularparticular spotspot inin spacespace andand time.time.
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II hesehese twotwo picturespictures -- HenriHenri Fantin-LatourFantin-Latour

(1(1 890)890) oppositeopposite andand EdouardEdouard ManetManet (1(1 882)882) onon

thethe rightright -- havehave beenbeen togethertogether onon thethe samesame

pagepage forfor thethe lastlast fortfortyy yearyears,s, inin ErnstErnst Gombrich'sGombrich's

ArtArt andand Illusion.Illusion. GombrichGombrich wantedwanted toto showshow howhow

'difficult''difficult' itit mustmust havehave beenbeen forfor peoplepeople toto acceptaccept

Manet'sManet's awkwardawkward stylestyle whenwhen theythey werewere usedused toto

academicacademic portraitureportraiture likelike thethe Fantin-Latour.Fantin-Latour.

Today,Today, II seesee 'lens''lens' andand 'no'no lens'.lens'. ItIt seemsseems soso

perfectlyperfectly clear.clear.
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TheseThese twotwo picturespictures werewere paintedpainted aa fewfew yearsyears apart,apart, Bouguereau'sBouguereau's batherbather {above){above)

beingbeing laterlater thanthan Cezanne's.Cezanne's. TheThe BouguereauBouguereau isis anan exampleexample ofof 'academic''academic' salonsalon

painting,painting, whichwhich CezanneCezanne thoughtthought waswas dishonestdishonest madness.madness. WeWe cancan actuallyactually smilesmile atat

it;it; itit seemsseems soso absurdabsurd -- thatthat wavewave aboutabout toto crashcrash downdown onon thethe girlgirl whowho isn'tisn't thethe

slightestslightest bitbit concernedconcerned aboutabout it.it. InIn fact,fact, thethe wavewave lookslooks ttoo uuss todaytoday ratherrather likelike whatwhat

wewe wouldwould callcall inin filmfilm aa backback projection;projection; thisthis isis whatwhat itit mustmust be.be. WeWe cancan seesee clearlyclearly

thatthat sheshe isis recliningreclining onon aa kindkind ofof platformplatform (with(with thethe edgesedges mademade toto looklook likelike rocks),rocks),

andand sheshe hashas nono realreal connectionconnection wiwithth ththee water.water.

TheThe BouguereauBouguereau isis aa windowwindow beyondbeyond whichwhich isis illusionillusion andand fantasy.fantasy. TheThe

CezanneCezanne isis moremore likelike aa PoussinPoussin composedcomposed carefullycarefully onon thethe canvas.canvas. WeWe areare awareaware ofof

paintpaint onon aa canvascanvas sursurfacface.e. HisHis bathersbathers somehowsomehow occupyoccupy thethe viewer'sviewer's space.space. InIn thethe

end,end, Cezanne'sCezanne's visionvision ofof paintingpainting triumphedtriumphed overover thethe academicacademic andand openedopened upup

newnew waysways ofof seeing.seeing. Bouguereau'sBouguereau's waswas finallyfinally dismisseddismissed asas somethingsomething silly.silly.
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ButBut todaytoday thethe 'artificial''artificial' BouguereauBouguereau isis inin factfact closercloser toto mostmost ofof thethe vastvast numbernumber ofof

imagesimages thatthat peoplepeople see:see: photographs,photographs, movies,movies, TV.TV. SoSo whatwhat wayway ofof seeingseeing andand

representingrepresenting hashas reallyreally triumphed?triumphed? TheThe photographicphotographic imageimage TheThe BouguereauBouguereau paintingpainting

alsoalso containscontains aa fewfew thingsthings thatthat wewe cancan seesee atat thethe beginningbeginning ofof thethe twenty-firsttwenty-first centurycentury butbut

whichwhich wewe mightmight notnot necessarilynecessarily havehave noticednoticed before.before. LookLook howhow thethe edgesedges ofof thethe nymphnymph

havehave beenbeen softenedsoftened toto blendblend inin wiwithth ththee sea.sea. TheyThey areare notnot crisp,crisp, sharpsharp lines.lines. ThisThis isis

somethingsomething thatthat today'stoday's computerscomputers cancan dodo whenwhen youyou wantwant toto superimposesuperimpose oneone

photphotogrographaph onon toptop ofof another:another: youyou justjust useuse thethe line-softenerline-softener tooltool inin Photoshop.Photoshop. AndAnd



thus,thus, afterafter moremore thanthan aa hundredhundred years,years, thethe artist'sartist's handhand isis returningreturning toto corcorrectrect thethe

camera,camera, takingtaking usus backback toto wherewhere wewe onceonce were,were, beforebefore wewe gotgot seducedseduced intointo believingbelieving

thethe 'truth''truth' ofof thethe photograph.photograph. WhatWhat aa differencedifference fromfrom nineteennineteen hundredhundred toto twentytwenty

hundred.hundred. AtAt thethe
startstart

ofof thethe centurycentury mostmost imagesimages werewere
stillstill

mademade individuallyindividually byby handhand byby

artists.artists. AtAt thethe beginningbeginning ofof aa newnew millenniummillennium veryvery fewfew are,are, yetyet millionsmillions ofof peoplepeople seseee ththee

worldworld throughthrough imagesimages mademade withwith aa lens.lens. ButBut areare thesethese imagesimages thethe honesthonest depictionsdepictions ofof

realityreality wewe onceonce thoughtthought theythey were?were? HasHas photphotograography,phy, forfor soso longlong seenseen asas vividlyvividly real,real, asas

untoucheduntouched byby thethe humanhuman hand,hand, dulleddulled ourour vision,vision, dimindiminishedished ourour abilityability toto seseee ththee

worldworld withwith anyany clarity?clarity?

InIn thisthis respect,respect, thethe filmfilm WhoWho FramedFramed RogerRoger Rabbit?Rabbit? waswas farfar moremore thanthan aa cutecute moviemovie forfor

children.children. ItIt workedworked onon manymany levels,levels, butbut whatwhat waswas particularlyparticularly interestinginteresting waswas thethe wayway itit

plaplacedced thethe drawndrawn againstagainst thethe photographed.photographed. TheThe firstfirst partpart ofof thethe filmfilm showedshowed aa drawndrawn

charactercharacter (Roger)(Roger) inin aa photographedphotographed world;world; thethe secondsecond showedshowed aa photographedphotographed

charcharacteacterr (pla(playedyed byby BobBob Hoskins)Hoskins) inin aa drawndrawn worldworld (Toontown).(Toontown). WhatWhat waswas reallyreally newnew

waswas thethe wayway thethe drawndrawn figurefigure hahadd hahadd itsits edgesedges softenedsoftened toto createcreate aa betterbetter illusionillusion ofof

beingbeing inin thethe samesame spacespace asas thethe photographedphotographed (note(note II saysay 'photographed''photographed' herehere andand notnot

'real').'real'). AndAnd thethe photographedphotographed character,character, too,too, hadhad hadhad hishis edgesedges softenedsoftened inin thethe drawndrawn

worldworld -- hehe didn'tdidn't seemseem 'stuck'stuck on'.on'. BeforeBefore RogerRoger Rabbit,Rabbit, allall attemptsattempts atat puttingputting drawndrawn

characterscharacters alongsidealongside photographedphotographed characters,characters, suchsuch asas Disney'sDisney's MaryPoppins,MaryPoppins, werewere

hamperedhampered byby thethe factfact thatthat thethe drawndrawn figuresfigures alwaysalways hadhad hardhard edges.edges.

ButBut thethe computercomputer manipulationmanipulation ofof imagesimages isis makingmaking thingsthings easier.easier. ThinkThink ofofJurassicJurassic

Park-Park- aa veryvery finefine blendingblending ofof drawndrawn dinosaursdinosaurs (now(now lookinglooking amazinglyamazingly likelike photographs)photographs)

withwith aa photographedphotographed landscapelandscape inin whatwhat seemedseemed likelike aa seamlessseamless fit.fit. TheThe fasfascincinatiationon ofof thatthat

fifilmlm foforr meme waswas thatthat itit waswas mademade withwith aa camera,camera, whichwhich isis supposedsupposed toto capturecapture reality,reality, butbut

waswas aboutabout dinosaurs,dinosaurs, whichwhich wewe knowknow dodo notnot exist.exist. SoSo waswas thatthat 'real'?'real'?

TheThe comcomputeputerr isis changingchanging thethe wayway wewe makemake andand understandunderstand images,images, too.too. WithWith itsits

help,help, multiplemultiple viewpointsviewpoints
--
multiwindowmultiwindow perspectiveperspective

--
cancan nownow

returnreturn
toto

pictures.pictures. ItIt alsoalso

bringsbrings backback drawing,drawing, thethe artist'sartist's hand,hand, toto thethe lenslens image,image, thoughthough itit isis hardhard toto escapeescape

perspperspectivectivee altogaltogetherether (if(if perspectiveperspective werewere reversed,reversed, whenwhen youyou playedplayed videovideo games,games, youyou

wouldwould alwaysalways bebe awareaware ofof killingkilling yourself)-yourself)-

TheThe 'problem''problem' ofof perspectiveperspective isis oneone thatthat hashas reoccurredreoccurred andand hashas beenbeen discusseddiscussed atat

manymany differentdifferent timestimes inin thethe lastlast sixsix hundredhundred years.years. ButBut todaytoday itit hardlyhardly seemsseems importantimportant toto

imagemakers,imagemakers, thoughthough itit isis deeplydeeply connectedconnected withwith optics.optics. ItIt isis nownow almostalmost aa hundredhundred yearsyears

sincesince artart journalsjournals lastlast addressedaddressed thethe questionquestion ofof perspectiveperspective inin anyany meaningfulmeaningful way.way.
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CubismCubism waswas seenseen asas thethe firstfirst rearrangementrearrangement ofof pictorialpictorial spacespace sincesince thethe Renaissance.Renaissance. InIn 11 9191 2,2,

JacquesJacques RiviereRiviere wrote:wrote:

PerspectivePerspective isis asas accidentalaccidental aa thingthing asas lighting.lighting. ItIt isis thethe signsign notnot ofof aa particularparticular momentmoment inin time,time,

butbut ofof aa particularparticular positionposition inin space.space. ItIt indicatesindicates nonott ththee situationsituation ofof thethe objects,objects, butbut thethe

situationsituation ofof aa spectatorspectator .. .. .. hence,hence, inin thethe finalfinal analysis,analysis, perspectiveperspective isis alsoalso thethe signsign ofof anan instant,instant,

ofof thethe instantinstant whenwhen aa certaincertain manman isis atat aa certaincertain point.point. WhatWhat isis more,more, likelike lighting,lighting, itit altersalters them,them,

itit dissimulatesdissimulates theirtheir truetrue form.form. InIn fact,fact, itit isis aa lawlaw ofof opticsoptics -- thatthat is,is, aa physicalphysical law.law.

Certainly,Certainly, realityreality showsshows usus thosethose objectsobjects mutilatedmutilated inin thisthis way.way. ButBut inin reality,reality, wewe cancan



changechange position:position: aa stepstep toto thethe right,right, aa stepstep toto thethe leftleft completescompletes ourour vision.vision. TheThe knowledgeknowledge wewe

havehave ofof anan objectobject isis ...... aa complexcomplex sumsum ofof perceptions.perceptions. TheThe plasticplastic imageimage doesdoes notnot move:move: itit mustmust

bebe completecomplete atat firstfirst sight,sight, thereforetherefore itit mustmust renouncerenounce perspective.perspective.

AsAs II saidsaid inin mymy introduction,introduction, thethe compcomputeruter waswas essentialessential forfor thisthis book,book, forfor itit allowedallowed

colourcolour printingprinting toto becomebecome cheapercheaper andand moremore widelywidely used.used. II wouldwould notnot havehave beenbeen ableable toto

constructconstruct mymy GreatGreat WallWall withoutwithout havinghaving aa colourcolour photocopierphotocopier andand printerprinter toto handhand inin mymy

studiostudio (otherwise,(otherwise, II wouldwould hahaveve hahadd toto riprip upup allall mymy books).books). II neededneeded thethe wallwall toto givegive meme

aa sweepingsweeping vision.vision. InIn aa book,book, thethe pagespages turnturn overover onon themselvesthemselves andand soso visualvisual effectseffects areare

cumulativecumulative (like(like inin thisthis book)book) -- youyou can'tcan't seesee everythingeverything atat once.once. II couldcould havehave fedfed allall thethe

picturespictures intointo aa computercomputer andand lookedlooked atat themthem onon screen,screen, butbut thethe scrollingscrolling upup andand downdown

wouldwould havehave constantlyconstantly alteredaltered anan edgedgee beybeyondond whichwhich II couldn'tcouldn't see.see. ButBut byby sittingsitting andand

lookinglooking atat thethe wall,wall, scanningscanning it,it, II waswas ableable toto piecepiece togethertogether thethe contrastscontrasts andand similaritiessimilarities thatthat

appearappear here.here. HighHigh techtech waswas needed,needed, but,but, asas usual,usual, aa pairpair ofof scissorsscissors andand aa potpot ofof glueglue (or(or

drawingdrawing pins)pins) werewere alsoalso necessary.necessary. HighHigh techtech needsneeds lowlow techtech -- theythey areare permanentlypermanentlyjoined,joined,

althoughalthough II shouldshould pointpoint outout thatthat thethe hand,hand, heartheart andand eyeeye areare farfar moremore complexcomplex thanthan anyany

computercomputer cancan everever be.be.

HumanHuman visionvision isis differentdifferent fromfrom anan opticaloptical projection.projection. InIn thethe twenty-firsttwenty-first centurycentury wewe havehave

becomebecome moremore awareaware ofof ourour visualvisual perceptions.perceptions. ThereThere isis aa profoundprofound differencedifference betweenbetween

aa reflectedreflected imageimage inin aa mirrormirror andand projectedprojected imageimage fromfrom aa mirror.mirror. TheThe firstfirst needsneeds thethe bodybody andand

changeschanges withwith thethe viewer'sviewer's position.position. BuButt ththee projectionprojection isis fromfrom aa mathematicalmathematical pointpoint inin thethe

mirrormirror -- thethe worldworld asas nono bodybody sawsaw it.it. AreAre wewe nownow moremore awareaware ofof this?this?

TheThe picturespictures inin thisthis bookbook endend inin thethe nineteenthnineteenth century.century. TheThe twentiethtwentieth centurycentury waswas

explosiveexplosive inin everyevery sense,sense, butbut alsoalso dismal.dismal. WhileWhile paintingpainting diddid experimentexperiment withwith aa changingchanging

perspectiveperspective -- CubismCubism (unfortunately(unfortunately named),named), growinggrowing outout ofof Cezanne,Cezanne, waswas aa bigbig breakbreak fromfrom

thethe pastpast -- filmfilm arosearose atat thethe samesame time,time, andand inin thethe endend itit dominateddominated thethe century.century. Here,Here, itit waswas

believed,believed, waswas thethe mostmost vividvivid picturepicture ofof 'reality''reality' everever made.made. ItIt moved,moved, andand thenthen itit talked.talked. YetYet

film,film, videovideo andand televisiontelevision areare allall timetime based,based, andand areare moremore ephemeralephemeral thanthan waswas firstfirst thought.thought.

TheThe vastvast majoritymajority ofof filmsfilms mademade inin HollywoodHollywood havehave alreadyalready disappeareddisappeared becausebecause ofof storagestorage

andand archivalarchival problems.problems. DustDust toto dust.dust. II noticenotice thatthat HollywoodHollywood occasionallyoccasionally issuesissues listslists ofof thethe

'1'1 0000 greatestgreatest movies'.movies'. TheThe pointpoint isis notnot what'swhat's onon thethe lists,lists, butbut thatthat thethe listslists havehave toto bebe mademade atat

all.all. TheThe movies'movies' massmass audienceaudience needsneeds them.them. TheThe moviemovie buffbuff is,is, byby definition,definition, aa scholar.scholar. TheThe

famefame ofof thethe moviemovie starstar isis fleeting,fleeting, crowdedcrowded outout byby whateverwhatever isis now.now.
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InIn

mid-century,mid-century, peoplepeople believedbelieved thatthat CecilCecil B.B. DeMilleDeMille hadhad replacedreplaced Alma-Tadema;Alma-Tadema;

atat thethe beginningbeginning ofof thethe newnew century,century, Alma-TademaAlma-Tadema isis stillstill withwith usus (a(a popularpopular posterposter atat

thethe GettyGetty MuseumMuseum isis proofproof ofof that)that) andand CecilCecil B.B. DeMilleDeMille isis becomingbecoming harderharder toto see.see. WithWith

paintingspaintings andand boobooksks youyou don'tdon't needneed batteriesbatteries oror aa machine.machine. AA paintingpainting isis aa physical,physical,

craftedcrafted object;object; aa filmfilm isis not.not. StillStill picturespictures don'tdon't move,move, don'tdon't talk,talk, andand lastlast longer.longer. FilmFilm andand

videovideo bringbring theirtheir timetime toto us;us; wewe bringbring ouourr titimeme toto paintingpainting -- it'sit's aa profoundprofound differencedifference

thatthat won'twon't gogo away.away.

WeWe areare goinggoing toto seesee thethe lalastst sixsix hundredhundred yearsyears differentlydifferently inin thethe twenty-firsttwenty-first century.century.

It'sIt's inevitable:inevitable: everyevery ageage seessees thethe pastpast differentlydifferently andand itit becomesbecomes itsits present.present. TheThe moremore

oneone cancan seesee thethe pastpast thethe moremore oneone cancan seesee thethe future.future. ThereThere isis aa greatgreat dealdeal toto bebe learntlearnt



fromfrom pastpast images.images. AsAs II leftleft thethe RoyalRoyal Academy'sAcademy's TheThe GeniusGenius ofof Rome'Rome' exhibitionexhibition inin JanuaryJanuary

20012001 ,, 11 waswas stoppedstopped inin thethe streetstreet byby aa studentstudent atat thethe RoyalRoyal AcademyAcademy Schools.Schools. HeHe askedasked meme

ifif II wouldwould givegive aa talktalk atat thethe schools.schools. II explainedexplained thatthat II waswas inin LondonLondon onlyonly forfor aa fewfew moremore

days,days, butbut II askedasked himhim whatwhat hehe thoughtthought ofof thethe show.show. 'Overwhelming','Overwhelming', hehe said,said, wearily,wearily, asas

thoughthough thethe picturespictures hadhad beenbeen paintedpainted byby mythicalmythical demi-godsdemi-gods farfar beyondbeyond hishis ownown

abilities.abilities. HeHe hadhad nono ideaidea howhow thethe paintingspaintings hadhad beenbeen achieved.achieved. TheThe knowledgeknowledge hadhad notnot

beenbeen passedpassed on.on. II walkedwalked withwith himhim toto thethe NationalNational GalleryGallery,, realizirealizingng thatthat herehere waswas anan

indictmentindictment ofof anan artart historyhistory thatthat seemsseems toto havehave nono concernconcern forfor teachableteachable techniques.techniques.

IfIf sciencescience diddid notnot passpass onon itsits knowledgeknowledge toto thethe youngyoung wewe wouldwould soonsoon bebe inin aa darkdark age.age.

Isn'tIsn't thisthis irresponsible?irresponsible? II mentionmention thisthis forfor allall thosethose peoplepeople whowho thinkthink mymy thesisthesis takestakes awayaway

somesome ofof thethe magicmagic ofof Art.Art. ItIt doesdoes not.not. Indeed,Indeed, forfor me,me, mymy investigationsinvestigations havehave meantmeant thethe

rediscoveryrediscovery ofof skillsskills (with(with optics)optics) andand methodsmethods thatthat cancan enrichenrich thethe future.future.

TheThe powerpower ofof stillstill imagesimages willwill endure.endure. TheThe well-madewell-made willwill belovedbeloved andand thereforetherefore

preserved.preserved. IfIf
II

mentionmention 'Henry'Henry VIII'VIII' anan immediateimmediate picturepicture comescomes toto mindmind
--
aa picturepicture mademade

byby aa greatgreat artist,artist, Holbein.Holbein. TheThe handmadehandmade imageimage isis aa humanhuman vision.vision. ThereThere isis aa greatgreat bigbig

beautifulbeautiful worldworld outout there,there, withwith usus inin it.it. AA newnew visionvision ofof itit isis nownow possible,possible, wiwithth ththee

computercomputer helpinghelping toto destdestroyroy thethe tyrannytyranny ofof thethe lens.lens. SomeSome havehave alreadyalready observedobserved thatthat

thethe newnew digitaldigital cinemacinema isis aa sub-genresub-genre ofof painting.painting. ExcitingExciting timestimes areare ahead.ahead.
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EEIRSTIRST OFOF ALL,ALL, II considerconsider thatthat thethe #eC?Ct£#eC?Ct£ ofof NatureNature ...... areare notnot

spokenspoken of,of, leastleast everyevery manman shouldshould understandunderstand themthem AsAs

SocratesSocrates andand AristotleAristotle willeth,willeth, forfor hehe affirmethaffirmeth inin hishis bookbook ofof

vCCrCt^,vCCrCt^, thatthat heehee isis aa breakerbreaker ofof tthhee celestiallcelestiall sealeseale thatthat makethmaketh



thethe #CCt*Ct##CCt*Ct# ofof ArtArt andand NatureNature common;common; addingadding moreovermoreover thatthat

manymany evilsevils betidebetide himhim thatthat revealethrevealeth #CC?CtC##CC?CtC# IInn tthhiinnggss

proper,proper, therefore,therefore, andand inin #CCI*CtC£,#CCI*CtC£, thethe commoncommon peoplepeople dodo erre,erre,

andand iinn ththisis rerespespectct ththeyey areare oppositeopposite toto thethe learnedlearned NowNow thethe

causecause ofofthisthis concealementconcealement amongamong allall wisewise menmen isis thethe contemptcontempt

andand neglectneglect ofof thethe £CCt*CtC#£CCt*CtC# ofof wisedomewisedome byby thethe vulgarvulgar sort,sort, thatthat

knowethknoweth notnot howhow toto useuse thosethose thingsthings whichwhich areare mostmost excellent.excellent.

AndAnd ififtheythey dodo conceiveconceive ananyy wowortrthyhy thing,thing, itit isis altogitheraltogither byby chancechance

andand fortune,fortune, && theythey dodo exceedinglyexceedingly abuseabuse thatthat theirtheir knowledge,knowledge,

toto thethe greatgreat damagedamage andand hurthurt ofof manymany men,men, yea,yea, eveneven ofof wholewhole

societies:societies: soso thatthat hehe isis worseworse thanthan madmad thatthat publishethpublisheth anyany

#CCI*Ct,#CCI*Ct, unlesseunlesse hehe concealeconceale itit fromfrom thethe multitude,multitude, andand inin suchsuch

wisewise deliverdeliver it,it, thatthat eveneven thethe studiousstudious andand learnedlearned shallshall hardlyhardly

understandunderstand it.it. ThisThis hathhath beenebeene thethe coursecourse whichwhich wisewise menmen havehave

observedobserved fromfrom thethe beginning,beginning, whowho byby manymany meanesmeanes havehave hiddenhidden

thethe #CCt*Ct£#CCt*Ct£ ofof wisedomewisedome fromfrom thethe commoncommon people.people.

ROGERROGER BACONBACON (c.(c. 1212-94)1212-94)
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II hishis papartrt ofofthethe bookbook isis aa collectioncollection ofof quotationsquotations andand imagesimages thatthat

II havehave selectedselected fromfrom thethe manymany documentsdocuments whiwhichch havehave helpedhelped meme

developdevelop andand establishestablish mymy thesis.thesis. TheyThey areare divideddivided intointo fourfour groups.groups.

TheThe firstfirst dealsdeals wiwithth ththee apparatusapparatus ofof opticaloptical projection:projection: thethe cameracamera

obsobscurcura,a, thethe cameracamera lucidalucida andand thethe mirror.mirror. TheThe secondsecond isis aa collectioncollection

ofof passagespassages fromfrom oldold booksbooks thatthat containcontain contemporarycontemporary accountsaccounts ofof

opticaloptical projprojectiections,ons, ofof theirtheir potentialpotential asas anan aidaid toto artists,artists, andand ofof artistsartists

actuallyactually usingusing them.them. NextNext areare aa fewfew textstexts -- somesome old,old, somesome modernmodern --

explainingexplaining whywhy projectionsprojections wouldwould havehave beenbeen keptkept secret;secret; andand thethe lastlast

groupgroup isis aa selectionselection ofof writingswritings byby modernmodern artart historianshistorians thatthat havehave

informedinformed mymy investigations.investigations.

THETHE APPARATUSAPPARATUS OFOF OPTICALOPTICAL PROJECTIONSPROJECTIONS 3l3l

TheThe CameraCamera ObscuraObscura

TheThe cameracamera obscuraobscura isis aa naturalnatural phenphenomenoomenon,n, andand hashas aa longlong history.history. InIn itsits



simplestsimplest formform itit isis nothingnothing moremore thanthan aa smallsmall holehole throughthrough whichwhich lightlight passespasses

fromfrom aa sunlitsunlit gardengarden intointo aa darkdark room,room, projectingprojecting anan invertedinvertedimageimage ontoonto thethe

wallwall oppositeopposite thethe hole.hole. TheThe sizesize ofof thethe holehole willwill affectaffect thethe sharsharpnespnesss ofof focusfocus

andand thethe brightnessbrightness ofofthethe image.image.

InIn thethe fourthfourth centurycentury bc,bc, AristotleAristotle wrotewrote aboutabout thethe phenomenon,phenomenon, havinghaving

observedobserved thethe crescent-shapedcrescent-shaped imagesimages ofof thethe sunsun duringduring aa partialpartial eclipseeclipse

formedformedonon thethe forestforest floorfloor -- thethe aperturesapertures throughthrough whichwhich theythey werewere castcast werewere

thethe smallsmall gapsgaps betweenbetween overlappingoverlapping leaves.leaves. InIn China,China, atat aboutabout thethe samesame

time,time, thethe MohistMohistphilosophersphilosophers werewere recordingrecording theirtheirobservationsobservations ofofimagesimages ofof

pagodas,pagodas, projectedprojected throughthrough gapsgaps inin windowwindow blinds.blinds.

THETHE ROOMROOM CAMERACAMERA OBSCURAOBSCURA

aa AA smallsmall holehole inin thethe shushuttetterr ofofaa darkeneddarkened roomroom willwill makemake anan

invertedinverted andand upside-downupside-down imageimage ofof thethe scenescene outside.outside. TheThe

imageimage hashas nono exactexact positionposition ofoffocus.focus.

bb AA lenslens makesmakes aa muchmuch brighterbrighter image,image, butbut aa movablemovable screenscreen

isis requiredrequired inin orderorder toto obtainobtain aa sharpsharp picture.picture.

cc WhenWhen reflectedreflected byby aa mirrormirror ontoonto aa scrscreeneen,, thethe imageimage isis stillstill

upsideupside downdown butbut nownow isis thethe rightright wayway round.round. SharpSharp focusfocus isis

achievedachieved byby movingmoving thethe mirrormirror backwardsbackwards andand forwards.forwards.
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OneOne ofof thethe earliestearliest knownknown illustrationsillustrations ofof aa boxbox camecamerara obscuraobscura ,, fromfrom JohannJohann Zahn'sZahn's OculusOculus

artificialisartificialis teledioptricus,teledioptricus, 11 685.685. SuchSuch picpictureturess ofof thethe cameracamera obscuraobscura havehave obscuredobscured ourour visionvision

TheThe CameraCamera LucidaLucida

AfterAfter 18001800 thethe armouryarmoury ofof opticaloptical devicesdevices availableavailable toto thethe land-land-

scapistscapist increasedincreased considerablyconsiderably beyondbeyond thethe ClaudeClaude GlassGlass andand thethe

cameracamera obscura.obscura. ThThee momostst prominentprominent ofof thethe newnew instrumentsinstruments

waswas thethe cameracamera lucidalucida inventedinvented byby thethe importantimportant optician,optician,

physicist,physicist, chemistchemist andand physiologist,physiologist, WilliamWilliam HydeHyde Wollaston.Wollaston.

PatentedPatented inin DecemberDecember 1806,1806, itit inspiredinspired numerousnumerous variantsvariants andand

rivals.rivals. ItsIts centralcentral featurefeature isis aa prismprism withwith twotwo reflectingreflecting surfacessurfaces

atat 135°,135°, thatthat conveysconveys anan imageimage ofofthethe scenescene atat rightright anglesangles toto thethe

observer'sobserver's eyeeye placedplaced aboveabove it.it. TheThe observerobserver carefullycarefully positionspositions

hishis pupil,pupil, withwith ththee aiaidd ofofaa smallsmall viewingviewing aperture,aperture, inin suchsuch aa wayway

asas toto perceiveperceive thethe imimagagee anandd atat thethe samesame time,time, toto seesee pastpast thethe

edgeedge ofof thethe prismprism toto thethe drawingdrawing surfacesurface below.below. TheThe draughts-draughts-

manman cancan thusthus contrivecontrive toto watchwatch thethe popointint ofofhishis pencilpencil tractracinging thethe

outlinesoutlines ofof thethe reflectedreflected image.image. InIn itsits basicbasic form,form, thethe cameracamera

lucidalucida isis nnoott aa particularlyparticularly easyeasy instrumentinstrument toto useuse andand requiresrequires aa

certaincertain amountamount ofofexperimentationexperimentation andand practicepractice beforebefore masterymastery

isis achieved.achieved. ItIt alsoalso requiresrequires twotwo auxiliaryauxiliary lenses,lenses, hingedhinged inin suchsuch

aa wayway thatthat oneone couldcould bebe swungswung belowbelow thethe prismprism andand thethe otherother inin
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front,front, toto copecope withwith variousvarious problemsproblems ofof focus.focus. TheseThese difficultiesdifficulties

werewere farfar outweighedoutweighed byby thethe advantages:advantages: notnot onlyonly waswas itit conve-conve-

nientlyniently portable,portable, butbut itit alsoalso operatedoperated inin virtuallyvirtually anyany lightinglighting

conditions.conditions. NotNot surprisingly,surprisingly, numerousnumerous attemptsattempts werewere mademade toto

obviateobviate thethe problemsproblems ofofsuchsuch aa usefuluseful device,device, andand itit waswas thethe prog-prog-

enitorenitor ofof plentifulplentiful offsoffsprinpring,g, BritiBritishsh andand foreign,foreign, includingincluding thethe

LaussedatLaussedat CameraCamera Lucida,Lucida, thethe AbbeAbbe CameraCamera Lucida,Lucida, Nachet'sNachet's

DrawingDrawing PrisPrism,m, AmiAmici'ci'ss CameraCamera Lucida,Lucida, Abraham'sAbraham's ImprovedImproved

SketchiSketchingng InstruInstrument,ment, andand Alexander'sAlexander's GraphicGraphic Mirror.Mirror. TheThe lastlast

ofofthesethese waswas anan instrumentinstrument whichwhich reliedrelied onon partialpartial reflection,reflection, soso

thatthat thethe imimagagee anandd thethe 'point'point ofofthethe penpencilcil cancan clearlyclearly bebe seenseen atat

thethe samesame time'time' withoutwithout thethe trickytricky manoeuvringmanoeuvring ofofthethe eyeholeeyehole toto

seesee intointo andand pastpast thethe prism.prism. However,However, itit diddid requirerequire aa hingedhinged

TheThe frontispfrontispieceiece ofof ChristopherChristopher Schemer'sSchemer's Oculus,Oculus, 1619,1619, showingshowing variousvarious effectseffects ofof thethe roomroom

cameracamera obscuraobscura

AnAn earlyearly nineteenth-centurynineteenth-century cameracamera lucidalucida attachedattached toto aa drawingdrawing tabletable
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glassglass 'shade''shade' toto controlcontrol thethe bribrightghtnesnesss ofof thethe incidentincident lightlight ifif thethe

vividnessvividness ofofthethe reflectionreflection waswas notnot toto obscureobscure thethe drawingdrawing surface.surface.

TheThe cameracamera lucidalucida andand itsits closeclose variantsvariants provedproved theirtheir worthworth inin

aa numbernumber ofofspecialistspecialist capacities,capacities, includingincluding technicaltechnical drawing,drawing, thethe

copyingcopying ofof imagesimages forfor publicationpublication (particularly(particularly forfor encyclopae-encyclopae-

dias),dias), andand thethe drawingdrawing ofof imagesimages inin microscopes.microscopes. ItIt alsoalso workedworked

wellwell inin thethe rightright handshands -- andand inin thethe rightright eyeseyes -- forfor thethe portrayalportrayal ofof

landscapes.landscapes. SirSirJohnJohn Herschel,Herschel, thethe sonson ofofThomasThomas Sandby'sSandby's friendfriend

andand aa majormajor scientistscientist whowho waswas toto becomebecome deeplydeeply involvedinvolved inin thethe

inventioninvention ofof photography,photography, achievedachieved splendidsplendid resultsresults overover aa

numbernumber ofof yearsyears withwith hishis cameracamera lucida.lucida. HisHis experienceexperience inin usingusing

opticaloptical devicesdevices nono doubtdoubt helped,helped, asas diddid hishis obviousobvious manualmanual dexter-dexter-

ityity andand artisticartistic skill.skill. HisHis drawingsdrawings oftenoften containcontain detaileddetailed technicaltechnical

measurementsmeasurements ofof coordcoordinateinatess relatingrelating toto thethe widthwidth ofof field,field, axesaxes

andand anglesangles ofof view,view, asas wellwell asas moremore descriptivedescriptive notesnotes ofof colour.colour.

ThatThat thethe useuse ofofaa cameracamera lucidalucida diddid notnot guaranteeguarantee aa successfulsuccessful rep-rep-

resentationresentation isis shownshown amplyamply byby W.W. H.H. FoxFox Talbot'sTalbot's confessedlyconfessedly

miserablemiserable efforts.efforts. HadHad TalbotTalbot possessedpossessed hishis frifriendend's's skill,skill, oror thatthat

ofof hishis wife,wife, Constance,Constance, hehe mightmight notnot havehave feltfelt thethe needneed toto fixfix thethe

imageimage byby chemicalchemical meansmeans andand thusthus toto inventinvent photography.photography.

fromfrom MartinMartin Kemp,Kemp, TTieTTie ScienceScience ofofArt,Art, 19921992



Top:Top: AA nineteenth-centurynineteenth-centurydrawingdrawing ofof aa cameracamera lucidalucida

Middle:Middle: TheThe upperupper partpart ofofanan earlyearly nineteenth-centurynineteenth-century cameracamera

lucida,lucida, showingshowing thethe eye-piece,eye-piece, prismprism andand lenseslenses

Bottom:Bottom: TheThe prismprism ofof aa modernmodern cameracamera lucidalucida

MirrorsMirrors

ItIt isis onlyonly sinsincece thethe earlyearly partpart ofofththee 1616thth centurycentury thatthat mirrorsmirrors havehave

becomebecome articlesarticles ofofhouseholdhousehold furniturefurniture andand decoration.decoration. PreviousPrevious

toto thatthat timetime -- fromfrom thethe 12th12th toto thethe endend ofofththee 1515thth centurycentury -- pocketpocket

mirrorsmirrors oror smallsmall handhand mirrorsmirrors carriedcarried atat thethe girdlegirdle werewere indis-indis-

pensablepensable adjunctsadjuncts toto ladies'ladies' toilets.toilets. TheThe pocketpocket mirrorsmirrors

consistedconsisted ofof smallsmall circularcircular plaquesplaques ofof polipolishedshed metalmetal fixedfixed inin aa

shallowshallow circularcircular box,box, coveredcovered withwith aa lid.lid.

TheThe methodmethod ofof backingbacking glassglass withwith thinthin sheetssheets ofof metalmetal forfor

mirrorsmirrors waswas wellwell knownknown inin thethe MiddleMiddle AgesAges atat aa timetime whenwhen steelsteel

andand silversilver mirrorsmirrors werewere almostalmost exclusivelyexclusivelyemployed.employed. VincentVincent dede

Beauvais,Beauvais, writingwriting aboutabout 1250,1250, sayssays ththatat ththee mirrormirror ofof glassglass andand

leadlead isis thethe bestbest ofof allall 'quia'quia vitrumvitrum propterpropter transparentiamtransparentiam meliusmelius

recipitrecipit radios.'radios.' ItIt isis knownknown thatthat smallsmall convexconvex mirrorsmirrors werewere com-com-

monlymonly mademade inin southernsouthern GermanyGermany beforebefore thethe beginningbeginning ofof thethe

16th16th century,century, andand thesethese continuedcontinued toto bebe inin demanddemand underunder thethe

namename ofof bull's-eyesbull's-eyes (Ochsen-Augen)(Ochsen-Augen) tilltill comparativelycomparatively modernmodern

times.times. TheyThey werewere mademade byby blowingblowing smallsmall globesglobes ofof glassglass intointo

whichwhich whilewhile stillstill hothot waswas passedpassed throughthrough thethe pipepipe aa mixturemixture ofof

tin,tin, antimony,antimony, andand resinresin oror tar.tar. WhenWhen thethe globeglobe waswas entirelyentirely

coatedcoated withwith thethe metallicmetallic compoundcompound andand cooledcooled itit waswas cutcut intointo

convexconvex lenses,lenses, whichwhich ofof coursecourse formedformed smallsmall butbut well-definedwell-defined

images.images. ItIt appearsappears thatthat attentionattention waswas drawndrawn toto thisthis methodmethod ofof

makingmaking mirrorsmirrors inin VeniceVenice asas earlyearly asas 1317,1317, inin whichwhich yearyear aa 'Mag-'Mag-

isterister dede Alemania,'Alemania,' whowho knewknew howhow toto workwork glassglass forfor mirrors,mirrors,

brokebroke anan agreementagreement hehe hadhad mademade toto instructinstruct threethree Venetians,Venetians,
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leavingleaving inin theirtheir handshands aa largelarge quantityquantity ofof mixedmixed alumalum andand sootsoot

forfor whichwhich theythey couldcould findfind nono use.use.

ItIt

was,was, however,however, inin VeniceVenice thatthat
thethe

makingmaking
ofof glassglass mirrorsmirrors

onon aa commercialcommercial scalescale waswas firstfirst developed;developed; andand thatthat enterprisingenterprising

republicrepublic enjoyedenjoyed aa richrich andand much-prizedmuch-prized monopolymonopoly ofofthethe manu-manu-

facturefacture forfor aboutabout aa centurycentury andand aa half.half. InIn 15071507 twotwo inhainhabitabitantsnts ofof

Murano,Murano, representingrepresenting thatthat theythey possessedpossessed thethe secretsecret ofofmakingmaking

perfectperfect mirrorsmirrors ofof glass,glass, aa knowledgeknowledge hithertohitherto confinedconfined toto oneone

GermanGerman glass-house,glass-house, obtainedobtained anan exclusiveexclusive privilegeprivilege ofof manu-manu-

facturingfacturing mirrorsmirrors forfor aa periodperiod ofof twentytwenty years.years. InIn 11556644 tthhee

mirror-makersmirror-makers ofof Venice,Venice, whowho enjoyedenjoyed peculiarpeculiar privileges,privileges,

formedformed themselvesthemselves intointo aa corporation.corporation. TheThe productsproducts ofof thethe

MuranoMurano glass-housesglass-houses quicklyquickly supplantedsupplanted thethe mirrorsmirrors ofof pol-pol-

ishedished metal,metal, andand aa largelarge andand lucrativelucrative tradetrade inin VenetianVenetian glassglass

mirrorsmirrors sprangsprang up.up. TheyThey werewere mademade fromfrom blownblown cylinderscylinders ofof

glassglass whwhicichh werweree slit,slit, flattenedflattened onon aa stone,stone, carefullycarefully polished,polished,

thethe edgesedges frequentlyfrequently bevelled,bevelled, andand thethe backsbacks 'silvered''silvered' bbyy aann

amalgam.amalgam. TheThe glassglass waswas remarkablyremarkably purepure andand uniform,uniform, thethe 'sil-'sil-

vering'vering' bright,bright, andand thethe sheetssheets sometimessometimes ofof considerableconsiderable

dimensions.dimensions. InIn thethe inventoryinventory ofofhishis effectseffects mademade onon thethe deathdeath ofof

ththee grgreaeatt FrenchFrench ministerminister ColbertColbert isis enumeratedenumerated aa VenetianVenetian

mirrormirror 4646 byby 2626 inches,inches, inin aa silversilver frame,frame, valuedvalued atat 80168016 livres,livres,

whwhililee aa picturepicture byby RaphaelRaphael isis putput downdown atat 30003000 livres.livres.

bleble toto proveprove inin aann hhoouurr thethe folfollowlowinging:: ththatat ifif thethe lightslights werewere

mixedmixed inin withwith thethe airair theythey wouldwould bebe mixedmixed withwith thethe airair inin thethe holehole

andand
oughtought toto crosscross overover intermiintermingledngled andand wouldwould notnot bebe separateseparate

afterwards.afterwards. WeWe dodo notnot findfind thisthis isis so.so. TheThe lightslights thereforetherefore areare notnot

mixedmixed inin withwith thethe airair butbut eacheach isis projectedprojected inin aa straightstraight line,line,

thesethese lineslines areare equidistant,equidistant, inin frontfront ofofthethe objectsobjects themselvesthemselves andand

toto posipositiontionss oppopposiosite.te. EaEachch imimagagee ofof lightlight isis projectedprojected alongalong

thosethose lineslines andand cancan bebe prolongedprolonged inin thethe airair forfor anan hour.hour. TheyThey areare

notnot mixedmixed inin withwith thethe airair butbut onlyonly passpass throughthrough itsits transparency,transparency,

nornor isis thethe airair affectedaffected byby themthem andand doesdoes notnot loselose itsits ownown form.form.

WhatWhat wewe havehave saidsaid aboutabout light,light, colourcolour andand airair mustmust bebe under-under-

stoodstood aboutabout allall transparenttransparent objectsobjects andand surfaces.surfaces.

OpticaeOpticae thesaurusthesaurus

SHENKUASHENKUA 10861086

ThoughThough ChineseChinese scholarsscholars likelike ShenShen KuaKua knewknew aboutabout opticalopticalprojectionsprojections atat thethe

samesame timetime asas theirtheir EuropeanEuropean counterparts,counterparts, interestinterest inin itit seemsseems toto havehave dieddied

outout byby thethe twelfthtwelfth century.century. ThisThis maymay bebe duedue toto thethe factfact thatthat thethe ChineseChinese hadhad

nono nativenative glassglass industryindustry untiluntil afterafter thethe arrivalarrival ofof JesuitJesuit missionariesmissionaries inin thethe

seventeenthseventeenth century.century.

TheThe burning-mirrorburning-mirror reflectsreflects objectsobjects soso asas toto formform invertedinverted



fromfromJamesJames PatonPaton andand A.A. S.S. Murray,Murray, EncyclopaediaEncyclopaedia Britannica,Britannica, 18831883

SELECTEDSELECTED REFERENCESREFERENCES TOTO OPTICALOPTICAL

PROJECTIONSPROJECTIONS ANDAND PAINTINGPAINTING

ALHAZANALHAZAN 965-1038965-1038

AlhazanAlhazan isis thethe namename byby whichwhich IbnIbn al-Haithamal-Haitham waswas knownknown inin medievalmedieval andand

RenaissanceRenaissance Europe.Europe. HeHe waswas anan ArabArab scholarscholar whowho supplementedsupplemented thethe ancientancient

Greeks'Greeks' knowledgeknowledge ofof opticsoptics withwith hishis ownown researches.researches. WhenWhen hishis manuscriptmanuscript

waswas translatedtranslatedintointo LatinLatin aa centurycentury oror soso afterafter hishis death,death, itit sparkedsparked offoffaa blazeblaze

ofofenquiryenquiry intoopticsintooptics inin thirteenth-centurythirteenth-century Europe.Europe.

TheThe proofproof thatthat lightlight andand colourcolour areare notnot mixedmixed inin thethe airair oror inin

transparenttransparent objectsobjects isis thatthat whenwhen manymany candlescandles areare inin oneone placeplace

inin distinctlydistinctly separateseparate positionspositions andand theythey havehave allall beenbeen placedplaced inin

frontfront ofofoneone holehole thatthat goesgoes throughthrough toto aa darkeneddarkened areaarea andand therethere

isis oppositeopposite toto thethe holehole aa wawallll oror anan objectobject thatthat isis notnot transparenttransparent

therethere willwill appearappear onon thatthat objectobject oror wallwall thethe lightlight ofofthosethose candles,candles,

clearlyclearly representingrepresenting thethe numbernumber ofofthemthem andand eacheach oneone appearsappears

oppositeopposite oneone candlecandle goinggoing inin aa straightstraight lineline throughthrough thethe hole.hole. IfIf

oneone candlecandle isis coveredcovered overover onlyonly thethe lightlight ofofthethe candlecandle oppositeopposite isis

putput outout andand ifif thethe covercover isis removedremoved thethe lightlight returns.returns. ItIt isis possi-possi-

images.images. ThisThis isis becausebecause therethere isis aa focalfocal pointpoint inin thethe middlemiddle (i.e.(i.e.

betweenbetween thethe objectobject andand thethe mirror).mirror). TheThe mathematiciansmathematicians callcall

investigationsinvestigations aboutabout suchsuch thingsthings KoKo Shu.Shu. ItIt isis likelike thethe patternpattern

mademade byby anan oaroar movedmoved byby someonesomeone onon aa boatboat againstagainst aa rowlockrowlock

(as(as fulcrum).fulcrum). WeWe cancan seesee itit happeninghappening inin thethe followingfollowing example.example.

WhenWhen aa birdbird fliesflies inin thethe air,air, itsits shadowshadow movesmoves alongalong thethe groundground

inin thethe samesame direction.direction. ButBut iiff ititss imageimage isis collectedcollected (like(like aa beltbelt

beingbeing tightened)tightened) throughthrough aa smallsmall holehole inin aa window,window, thenthen thethe

shadowshadow movesmoves inin thethe dirdirectectionion oppositeopposite toto thatthat ofof thethe bird.bird. TheThe

birdbird movesmoves toto thethe easteast whilewhile thethe shadowshadow movesmoves toto thethe west,west, andand

vicevice versa.versa. TakeTake anotheranother example.example. TheThe imageimage ofof aa pagoda,pagoda,

passingpassing throughthrough thethe holehole oror smallsmall window,window, isis invertedinverted afterafter

beingbeing 'collected'.'collected'. ThisThis isis thethe samesame principleprinciple asas thethe burning-burning-

rnirror.rnirror. SuchSuch aa mirrmirroror hashas aa concaveconcave surface,surface, andand reflectsreflects aa fingerfinger

toto givegive anan uprightupright imageimage ififthethe objectobject isis veryvery near,near, butbut ififthethe fingerfinger

movesmoves fartherfarther andand fartherfarther awayaway itit reachesreaches aa pointpoint wherewhere thethe

imageimage disappearsdisappears andand afterafter thatthat thethe imageimage appearsappears inverted.inverted.

ThusThus thethe pointpoint wherewhere thethe imageimage disappearsdisappears isis likelike thethe pinholepinhole ofof

thethe window.window. SoSo alsoalso thethe oaroar isis fixedfixed atat thethe rowlockrowlock somewheresomewhere atat

itsits middlemiddle part,part, constituting,constituting, whenwhen itit isis moved,moved, aa sortsort ofof 'waist','waist',

andand thethe handlehandle ofofthethe oaroar isis alwaysalways inin thethe posipositiontion inverinversese toto thethe

endend (which(which isis inin thethe water).water). OneOne cancan easilyeasily seesee (under(under thethe properproper

conditions)conditions) thatthat whenwhen oneone movesmoves one'sone's handhand upwardsupwards thethe imageimage

movesmoves downwards,downwards, andand vicevice versa.versa. [Since[Since thethe surfacesurface ofof thethe

burning-mirrorburning-mirror isis concave,concave, whenwhen itit facesfaces thethe sunsun itit collectscollects allall

thethe lightlight andand bringsbrings itit toto aa pointpoint oneone oror twotwo inchesinches awayaway fromfrom thethe
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mirror'smirror's surface,surface, asas smallsmall asas aa hemphemp seed.seed. ItIt isis whenwhen thingsthings areare atat

thisthis pointpoint thatthat theythey catchcatch fire.fire. ThisThis isis indeedindeed thethe placeplace wherewhere thethe

'waist'waist
11
isis smallest.]smallest.]

AreAre notnot humanhuman beingsbeings alsoalso ratherrather likelike this?this? ThereThere areare fewfew
peoplepeople whosewhose thinkingthinking isis notnot restrictedrestricted inin somesome way.way. HowHow oftenoften

theythey misunderstandmisunderstand everythingeverything andand thinkthink thatthat truetrue benefitbenefit isis

harmful,harmful, andand thatthat rightright isis wrong.wrong. InIn moremore seriousserious cacasesess ththeyey

taketake thethe subjectivesubjective forfor thethe objective,objective, andand vicvicee verversa.sa. IfIf suchsuch fixedfixed

ideasideas areare notnot gotgot ridrid of,of, itit isis reallyreally difficultdifficult toto avoidavoid seeingseeing thingsthings

upsideupside down.down.

MengMeng ChhiChhi PiPi ThanThan

convexconvex surfacesurface cancan projectproject anan imimagagee byby reflection.reflection. TheThe lastlast twotwo sentences,sentences,

however,however, suggestsuggest thatthat Witelo'sWitelo's instructioninstruction toto taketakeaa 'convex'convex cylindricalcylindricalmirror'mirror'isis

aa deliberatedeliberate deceitdeceit andand thatthat hehe intendsintends aa differentdifferent typetype ofofmirrormirror toto bebe usedused (see(see

thethe nextnext sectionsection onon secrecysecrecy toto findfind outout whywhy hehe migmightht havehave donedone this).this). AsAs II havehave

learned,learned, onlyonly aa concaveconcave sphericalspherical mirrormirror will,will, inin practice,practice, projectprojectanan image.image. Sig-Sig-

nificantly,nificantly, thethe nextnext partpart ofof Witelo'sWitelo's bookbook isis aa lengthylengthy discoursediscourse preciselyprecisely aboutabout

thatthat typetype ofofmirror.mirror. SubstituteSubstituteaa conconcavecavemirrormirror forforaa conconvexvexcylindricalcylindricalmirrormirrorinin

Witelo'sWitelo's descriptiondescriptionandand ititmatchesmatchesmymy mirror-lensmirror-lens set-upset-up exactly.exactly.

IItt iiss possiblepossible toto setset upup aa cylindricalcylindrical oror convexconvexpyramidalpyramidal mirrormirror inin

suchsuch aa wayway thatthat oneone couldcould see,see, inin thethe air,air, thingsthings outsideoutside notnot inin sight.sight.

ROGERROGER BACONBACON c.c. 1212-941212-94

LikeLike Galileo'sGalileo's theoriestheories 350350 yearsyears later,later, RogerRoger Bacon'sBacon's ideasideas werewere consideredconsidered

dangdangerouerouss byby thethe Church.Church. InIn 1268,1268, hehe sentsent hishis OpusOpus majusmajus toto PopePope ClementClement --

thenthen newlynewly electedelected -- whowho waswas sympatheticsympathetic toto Bacon'sBacon's ideas.ideas. Sadly,Sadly, ClementClement

dieddied soonsoon afterafter thethe manuscriptmanuscript arrivedarrived atat thethe Vatican,Vatican, andand hishis successorsuccessor tooktook

thethe sideside ofof Bacon'sBacon's opponents.opponents. AsAs aa result,result, BaconBacon waswas imprisonedimprisoned inin OxfordOxford

andand keptkept underunder closeclose surveillancesurveillance forfor thethe restrest ofofhishis life.life.

MirrorsMirrors cancan bebe arrangedarranged inin suchsuch aa wayway thatthat asas manymany images,images, ofof

whateverwhatever wewe wish,wish, wouldwould appearappear inin thethe househouse oror inin thethe streetstreet andand

anyoneanyone catchingcatching sightsight ofof themthem willwill seesee themthem asas ifif theythey areare real,real,

andand whenwhen hhee rruunnss toto thethe placeplace wherewhere hehe seessees themthem willwill findfind

TakeTake aa convexconvex cylindricalcylindrical mirrormirror .. .. .. letlet itit bebe stoodstood uprightupright onon itsits

pedestal,pedestal, somewheresomewhere inin aa spaciousspacious house,house, soso thatthat ...... itit standsstands ver-ver-

ticallytically aboveabove thethe floorfloor ofofthethe house.house. LetLet aa lineline bebe exteextendednded throughthrough

thethe centrecentre ofof thethe mirrormirror toto touchtouch thethe wawallll ofofthethe househouse andand markmark

thethe wallwall aboveabove thisthis pointpoint andand quitequite closeclose toto itit ...... LetLet thethe wallwall bebe

brokenbroken throughthrough here,here, andand letlet thethe holehole bebe mademade largerlarger onon thethe otherother

sideside ofof thethe wall,wall, justjust asas usuallyusually happenshappens withwith thethe windowswindows ofof aa

househouse—— II saysay thatthat ififwewe centrecentre ourour observationsobservations onon aa popoinintt belowbelow

thisthis holehole ...... thethe entireentire openingopening willwill bebe seenseen quitequite clearlyclearly outsideoutside

thethe mirror.mirror. LetLet aa panel,panel, withwith aa picturepicture somewheresomewhere onon it,it, bebe setset

nextnext toto thethe holehole outsoutsideide thethe wall,wall, positionedpositioned inin suchsuch awayaway thatthat thethe

picturepicture cacannnnotot bebe seenseen directly.directly. Nevertheless,Nevertheless, withwith visibilityvisibility soso

arranged,arranged, thethe imageimage ofofthethe picturepicture willwill bebe seenseen reflectedreflected inin thethe airair



nothing.nothing. ForFor thethe mirrorsmirrors willwill bebe placed,placed, outout ofofsight,sight, inin suchsuch aa wayway

thatthat thethe positionposition ofof thethe imagesimages isis inin thethe openopen andand appearsappears inin thethe

airair atat thethe pointpoint wherewhere thethe visualvisual raysrays joinjoin thethe perpendicular,perpendicular, soso

thatthat thothosese seeseeiningg themthem runrun toto wherewhere theythey seesee thethe imagesimages andand

thinkthink thatthat somethingsomething existsexists wherewhere therethere isis nothing,nothing, butbut onlyonly anan

apparition.apparition. AndAnd thus,thus, inin accordanceaccordance withwith thingsthings ofof thisthis sort,sort,

mattersmatters thatthat wewe havehave touchedtouched onon aboutabout reflectionreflection andand othersothers

similarsimilar couldcould becomebecome notnot onlyonly usefuluseful toto friendsfriends andand thingsthings toto fearfear

forfor ourour eneenemiemies,s, butbut alsoalso aa strongstrong sourcesource ofof philosophicphilosophic consola-consola-

tiontion soso thatthat allall thethe emptinessemptiness ofof foolsfools maymay bebe blottedblotted outout byby thethe

beautybeauty ofof thethe miraclesmiracles ofof sciencescience andand menmen maymay rejoicerejoice inin thethe

truth,truth, putputtintingg asasideide ththee falsitiesfalsities ofofmagic.magic.

PerspectivaPerspectiva

WITELOWITELO c.1275c.1275

WiteloWitelo (Vitellio)(Vitellio) waswas aa youngeryounger contemporarycontemporary ofof Bacon's,Bacon's, andand waswas atat thethe

VaticanVatican whenwhen Bacon'sBacon's OpusOpus majusmajus arrivedarrived there.there. HisHis ownown OptikaeOptikae seemsseems toto

havehave drawndrawn onon bothboth BaconBacon andand Alhazan.Alhazan. TheThe passagepassage presentedpresented herehere isis inin anan

abridgedabridged formform ofof thethe originaloriginal soso itit cancan bebe moremore readilyreadily understood.understood. TheThe origi-origi-

nalnal LatinLatin describesdescribes thethe opticaloptical geometrygeometry atat length,length, andand isis pepperedpeppered withwith

referencesreferences toto aa veryvery misleadingmisleading diagram.diagram. ThisThis versionversion closelyclosely followsfollows thethe fullfull

translation,translation, omitomittingting onlyonly thethe geometricalgeometrical description.description. Witelo'sWitelo's propositionproposition isis

mademade allall thethe moremore confusingconfusing becausebecause itit cannotcannot possiblypossibly workwork asas describeddescribed-- nono

fromfrom thethe surfacesurface ofofthethe cylindricalcylindrical mirror.mirror.

II seriseriouslyously belibelieveeve thatthat inin aa similarsimilar wayway itit isis possiblepossible toto sesett upup

pyramidpyramidalal convconvexex mirrors.mirrors. FromFrom sphericalspherical convexconvex mirrors,mirrors, suchsuch

aa reliablereliable imageimage wouldwould notnot resultresult asas fromfrom thethe mirromirrorsrs propproposedosed..

TheThe propositionproposition isis complete.complete. TheThe eagereager enquirerenquirer shouldshould bebe onon hishis

guardguard ffoorr iinn thisthis currentcurrent theoremtheorem whichwhich wewe havehave presentedpresented wewe

havehave mademade useuse ofof anan exampleexample soso thatthat byby thethe circulationcirculation ofof thisthis

bookbook thethe wayway maymay bebe openopen toto thethe earnestearnest mindmind ofofthethe seekerseeker afterafter

diversediverse skills.skills.

OptikaeOptikae

LEONARDOLEONARDO DADA VINCIVINCI 1452-15191452-1519

LeonardoLeonardo waswas acquaintedacquainted witwithh thetheopticaloptical textstexts ofofhishis dayday -- andand hishis notebooksnotebooks

containcontain numerousnumerous entriesentries onon opticaloptical projections.projections. HisHis ownown experiments,experiments, likelike

thosethose ofAlhazan,ofAlhazan, werewere inin aa darkeneddarkened chamberchamber withwith aa smalsmalll holholee -- aa 'pinhole''pinhole'

cameracamera obscura.obscura. ThoughThough hehe makesmakes nono referencereference inin hishis notebooksnotebooks toto projec-projec-

tionstions fromfrom aa mirrormirror (or(or ififhehe did,did, itit hashas beenbeen lost),lost), hehe diddid designdesign machinerymachinery forfor

grindinggrinding andand polishingpolishing concaveconcave mirrors.mirrors. MachMachinesines proproducducee muchmuch
betterbetter

opticaloptical surfacessurfaces thanthan handhand methods,methods, butbut therethere areare nono recordsrecords ofof theirtheir useuse untiluntil

thethe earlyearly seventeenthseventeenth century.century.

AllAll bodiesbodies together,together, andand eacheach byby itself,itself, givegive offtooffto thethe surroundingsurrounding

airair anan infiniteinfinite numbernumber ofof imagesimages whichwhich areare all-pervadingall-pervading andand
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eacheach complete,complete, eacheach conveyingconveying thethe nature,nature, colourcolour anandd foformrm ofof

thethe bodybody whichwhich producesproduces it.it.

ItIt cancan clearlyclearly bebe shownshown thatthat allall bodiesbodies are,are, byby theirtheir images,images,

all-pervadingall-pervading inin thethe surroundingsurrounding atmosphere,atmosphere, andand eacheach com-com-

pleteplete inin itselfitself asas toto substance,substance, formform andand colour;colour; thisthis isis shownshown byby

thethe imagesimages ofof thethe variousvarious bodiesbodies whichwhich areare reproducedreproduced inin oneone

singlesingle perforation,perforation, throughthrough whichwhich theythey transmittransmit ththee obobjejectctss byby

lineslines whichwhich intersectintersect andand causecause reversedreversed pyramidspyramids fromfrom thethe

objects,objects, soso thatthat theythey areare upsideupside downdown onon thethe darkdark planeplane wherewhere

theythey areare firstfirst reflected.reflected.

TheThe imagesimages ofof obobjejectctss araree allall diffuseddiffused throughthrough thethe atmosphereatmosphere

whichwhich receivesreceives them;them; andand allall onon everyevery sideside inin it.it. ToTo proveprove this,this, letlet

HowHow thethe imagesimages ofofobjectsobjects receivedreceived byby thethe eyeeye intersectintersect withinwithin thethe

crystallinecrystalline humourhumour ofofthethe eyeeye

m\\m\\ ////

tt kk ii hh gg ff ss

AnAn experiment,experiment, showingshowing howhow objectsobjects transmittransmit theirtheir imagesimages oror

pictures,pictures, intersectingintersecting withinwithin thethe eyeeye inin thethe crystallinecrystalline humour,humour, isis

seenseen whenwhen byby somesome smallsmallroundround holehole penetratepenetrate thethe imagesimages ofofillu-illu-

minatedminated objectsobjects intointo aa veveryry darkdark chamber.chamber. Then,Then, receivereceive thesethese

imagesimages onon aa whiwhitete paperpaper placedplaced withinwithin thisthis darkdark roomroom andand ratherrather

nearnear toto thethe holehole andand youyou willwill seesee allall thethe objectsobjects onon thethe paperpaper inin

theirtheir properproper formsforms andand colours,colours, butbut muchmuch smaller;smaller; andand theythey willwill

bebe upsideupside downdown byby reasonreason ofofthatthat veryvery intersection.intersection. TheseThese imagesimages

beingbeing transmittedtransmitted fromfrom aa placeplace illuminatedilluminated byby thethe sunsun willwill seemseem

actuallyactually paintedpainted onon thisthis paperpaper whichwhich mustmust bebe extremelyextremely thinthin andand

lookedlooked atat fromfrom behind.behind. AndAnd letlet thethe littlelittle perforationperforation bebe mademade inin aa



aa cc ee bebe objectsobjects ofof whichwhich thethe imagesimages areare admittedadmitted toto aa darkdark

chamberchamber byby thethe smallsmall holesholes nn pp anandd ththrorownwn uponupon thethe planeplanefifi

oppositeopposite toto thesethese holes.holes. AsAs manymany imagesimages willwill bebe producedproduced inin thethe

chamberchamber onon thethe planeplane asas thethe numbernumber ofofthethe saidsaid holes.holes.

ProveProve howhow allall objects,objects, placedplaced inin oneone position,position, areare allall everywhereeverywhere

andand allall inin eacheachpartpart

II saysay thatthat ifif thethe frontfront ofofaa buildingbuilding -- oror anyany openopen piazzapiazza oror fieldfield --

whichwhich isis illuminatedilluminatedbyby thethe sunsun hashas aa dwellingdwelling oppositeopposite toto it,it, andand

if,if, inin thethe frontfront whichwhich doesdoes notnot faceface ththee susun,n, youyou makemake aa smallsmall

roundround hole,hole, allall thethe illuminatedilluminated objectsobjects willwill projectproject theirtheir imagesimages

throughthrough thatthat holehole andand bebe visiblevisible insideinside thethe dwellingdwelling onon thethe oppo-oppo-

sitesite wallwall whichwhich maymay bebe mademade white;white; andand there,there, inin fact,fact, theythey willwill

bebe upsideupside down,down, andand ifif youyou makemake similarsimilar openingsopenings inin severalseveral

placesplaces inin thethe samesame wallwall youyou willwill havehave thethe samesame resultresult fromfrom each.each.

HenceHence thethe imagesimages ofof thethe illuminatedilluminated objobjectectss areare allall everywhereeverywhere

onon thisthis wallwall andand allall inin eaceachh minminutesutestt partpart ofof it.it. TheThe reareasonson,, asas wewe

clearlyclearly know,know, isis thatthat thisthis holehole mustmust admitadmit somesome lightlight toto thethe saidsaid

dwelling,dwelling, andand thethe lightlight admittedadmitted byby itit isis derivedderived fromfrom oneone oror

manymany luminousluminous bodies.bodies. IfIf thesethese bodiesbodies areare ofof variousvarious colourscolours

andand shapesshapes thethe raysrays formingforming thethe imagesimages areare ofof variousvarious colourscolours

andand shapes,shapes, andand soso willwill thethe representationsrepresentations bebe onon thethe wall.wall.

veryvery ththinin plplatatee ofof iron.iron. LetLet aa bb cc dd ee bebe thethe objobjectectss illuminatedilluminated byby

thethe sunsun andand oo rr thethe frontfront ofofthethe darkdark chamberchamber inin whichwhich isis ththee sasaidid

holehole atat nn m.m. LetLet ss tt bebe thethe sheetsheet ofof paperpaper interceptingintercepting thethe raraysys ofof

thethe imagesimages ofof thesethese objectsobjects upsideupside down,down, becausebecause thethe raysrays beingbeing

straight,straight, aa onon thethe rightright handhand becomesbecomes kk onon thethe left,left, andand ee onon

thethe leftleft becomes/becomes/onon thethe right;right; andand thethe samesame takestakes placeplace insideinside

thethe pupil.pupil.
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AA potter'spotter's wheelwheel forfor makingmaking mirrorsmirrors withwith aa largelarge focalfocal length,length, fromfrom Leonardo'sLeonardo's NotebooksNotebooks
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VariousVarious machinesmachines forfor grindinggrinding mirrors,mirrors, fromfrom Leonardo'sLeonardo's NotebooksNotebooks

GIROLAMOCARDANOGIROLAMOCARDANO 15501550

ThisThis isis thethe firstfirst referencereference toto aa cameracamera obscuraobscura withwith aa lens.lens.

IfIf youyou wishwish toto looklook atat thosethose thingsthings thatthat areare inin thethe street,street, placeplace aa

convexconvex lenslens inin thethe windwindowow whenwhen thethe sunsun isis shiningshining brightly,brightly, thenthen

havhavinging blablackeckedd outout thethe windowwindow youyou willwill seesee thethe imagesimages carriedcarried

throughthrough thethe openingopening ontoonto thethe oppositeopposite surface,surface, butbut withwith mutedmuted

whitewhite paperpaper inin thethe placeplace wherewhere

GIAMBATTISTADELLAGIAMBATTISTADELLA PORTAPORTA 15581558

DeliaDelia Porta'sPorta's MagiaeMagiae naturalisnaturalis nornor onlyonly provprovidesides thethe mostmost comprehensivecomprehensive

accountaccount ofof opticaloptical projectionsprojections beforebefore thethe eighteentheighteenth century,century, itit waswas alsoalso aa

veryvery popularpopular book.book. TheThe firstfirst edition,edition, inin fourfour books,books, waswas publishedpublished inin 1558.1558. ItIt

waswas republishedrepublished thirtythirty yearsyears later,later, nownow expandedexpanded toto twentytwenty books.books. TheThe pas-pas-

sagessages reprintedreprinted herehere areare fromfrom thethe firstfirst EnglishEnglish translationtranslation (1658).(1658).

TheThe SeventeenthSeventeenth BookBook ofof NaturalNatural Magick:Magick:

WhereinWherein areare propoundedpropounded Burning-glasses,Burning-glasses,

andand thethe wonderfulwonderful sightssights toto bebe seenseen byby them.them.

NowNow II amam toto comecome toto MathematicalMathematical Sciences....Sciences.... WhatWhat couldcould

seemseem moremore wonderfulwonderful thanthan that,that, byby reciprocalreciprocal ststrokrokeses ofofreflex-reflex-

ion,ion, ImagesImages shouldshould appearappear outwardly,outwardly, hanginghanging inin thethe Air,Air, andand yetyet

neineithetherr thethe visiblevisible ObjectObject nornor thethe GlassGlass seen?.seen?. ..

ToTo seesee allall thingsthings inin thethe dark,dark, thatthat areare outwardlyoutwardly donedone inin thethe Sun,Sun,

withwith thethe colourscolours ofofthem.them.

YouYou mustmust shutshut allall thethe ChamberChamber windows,windows, andand itit willwill dodo wellwell toto

shutshut upup allall holesholes besides,besides, lestlest anyany lightlight breakingbreaking inin shouldshould spoilspoil

all.all. OnelyOnely makemake oneone hole,hole, thatthat shallshall bebe aa handshands breadthbreadth andand

length;length; aboveabove thisthis fitfit aa littlelittle leadenleaden oror brassbrass Table,Table, andand glewglew it,it, soso

thickthick asas aa paper;paper; openopen aa roundround holehole inin thethe middlemiddle ofof it,it, asas greatgreat asas

youryour littlelittle finger:finger: overover againstagainst this,this, letlet therethere bebe whitewhite wallswalls ofof

paper,paper, oror whitewhite clothes,clothes, soso shallshall youyou seesee allall thatthat isis donedone withoutwithout

inin thethe Sun,Sun, andand thosethose thatthat walkwalk inin thethe strstreeteets,s, liklikee toto Antipodes,Antipodes,

andand whatwhat isis rightright willwill bebe thethe left,left, andand allall thingsthings changed;changed; andand thethe

fartherfarther theythey areare offofffromfrom thethe hole,hole, thethe greatergreater theythey willwill appear.appear. IfIf



ThereforeTherefore

youyou seesee thethe imageimage andand youyou willwill achieveachieve thethe desireddesired effecteffect withwith

amazingamazing results.results.

DeDe SubtilitateSubtilitate

DieDie 24,24, jHjwiwtyjHjwiwty Jm^*Jm^*

OneOne ofof thethe earliestearliest knownknown representationsrepresentations ofof thethe pinholepinhole roomroom cameracamera obscura,obscura, fromfrom

GemmaGemma Frisius'sFrisius's DeDe radioradio astronomicoastronomico etet geometricogeometrico liber,liber, 11 558558

youyou bringbring youryour paper,paper, oror whitewhite TableTable neerer,neerer, theythey willwill shewshew lessless

andand clearerclearer NowNow willwill II declaredeclare whatwhat II everever concealedconcealed tilltill now,now,

andand thoughtthought toto concealconceal continuallycontinually [my[my emphasisemphasis -- notenote thethe

secrecy].secrecy]. IfIf youyou putput aa smallsmall centicularcenticular CrystalCrystal glassglass toto thethe hole,hole,

youyou shallshall presentlypresently seesee allall thingsthings clearer,clearer, thethe countenancescountenances ofof

menmen walking,walking, thethe colours,colours, Garments,Garments, andand allall thingsthings asas ifif youyou

stoodstood hardhard by;by; youyou shallshall seesee themthem withwith soso muchmuch pleasure,pleasure, thatthat

thosethose thatthat seesee itit cancan nevernever enoughenough admireadmire it.it. ButBut ififyouyou willwill

SeeSee allall thingsthingsgreatergreater andand clearer,clearer,

OverOver againstagainst itit setset thethe Glass,Glass, notnot thatthat whichwhich dissipatesdissipates byby dis-dis-

persing,persing, butbut whichwhich congregatescongregates byby uniting,uniting, bothboth byby comingcoming toto it,it,

andand goinggoing fromfrom it,it, tilltill youyou knowknow thethe truetrue quanquantitytity ofofthethe Image,Image, byby

aa duedue appropinquationappropinquation ofof thethe Centre;Centre; andand soso shallshall thethe beholderbeholder

seesee moremore fitlyfitly BirdsBirds flying,flying, thethe cloudycloudy skies,skies, oror clearclear andand blew,blew,

MountainsMountains thatthat areare afarafar off;off; andand inin aa smallsmall circlecircle ofofpaperpaper (that(that isis

putput overover thethe hole)hole) youyou shallshall seesee asas itit werewere anan EpitomyEpitomy ofofthethe wholewhole

world,world, andand youyou willwill muchmuch rejoycerejoyce toto seesee it:it: allall thingsthings backwards,backwards,

becausebecause theythey areare neerneer toto thethe CentreCentre ofof ththee GlaGlassss,, ifif youyou setset themthem

fartherfarther fromfrom thethe Centre,Centre, theythey willwill shewshew greatergreater andand upright,upright, asas

theythey are,are, butbut notnot soso clear.clear. HenceHence youyou may,may,

208208 << thethe textualtextual evidenceevidence

    

IfIfyouyou cannotcannot drawdraw aa PicturePicture ofofaa manman oror anyany thingsthings else,else, drawdraw itit byby

thisthis means;means;

IfIfyouyou cancan butbut onelyonely makemake thethe colours.colours. ThisThis isis anan ArtArt worthworth learn-learn-

ing.ing. LetLet thethe SunSun beatbeat uponupon thethe window,window, andand therethere aboutabout thethe hole,hole,

letlet therethere bebe PicturesPictures ofofmen,men, thatthat itit maymay lightlight uponupon them,them, butbut notnot

uponupon thethe hole.hole. PutPut aa whitewhite paperpaper againstagainst thethe hole,hole, andand youyou shallshall

soso longlong sitsit thethe menmen byby thethe light,light, bringingbringing themthem neer,neer, oror settingsetting

themthem further,further, untiluntil thethe SunSun castcast aa perfectperfect representationrepresentation uponupon

thethe TableTable againstagainst it:it: oneone thatthat isis skill'dskill'd inin painting,painting, mustmust laylay onon

colourscolours wherewhere theythey areare inin thethe Table,Table, andand shallshall describedescribe thethe

mannermanner ofof thethe countenance;countenance; soso thethe ImageImage beingbeing removed,removed, thethe

PicturePicture willwill remainremain onon thethe Table,Table, andand inin thethe supesuperficrficiesies itit willwill bebe

seenseen asas anan ImageImage inin aa Glass.Glass. IfIfyouyou willwill

ThatThat allall shallshall appearappear right,right,

ThisThis isis aa greatgreat secret:secret: manymany havehave tryedtryed it,it, butbut nonenone couldcould obtainobtain

it:it: ForFor somesome settingsetting PlainPlain GlassesGlasses obliquelyobliquely againstagainst thethe hole,hole, byby

reverberationreverberation agagaiainsnstt ththee Table,Table, theythey couldcould seesee somesome thingsthings

somewhatsomewhat direct,direct, butbut darkdark andand notnot discernable.discernable. II oft-timesoft-times byby

puttingputting aa whitewhite paperpaper obliquelyobliquely againstagainst thethe hole,hole, andand lookinglooking

justjust againstagainst thethe hole,hole, couldcould seesee somesome thingsthings direct:direct: butbut aa PyramisPyramis

cutcut obliquely,obliquely, diddid shewshew menmen withoutwithout proportion,proportion, andand veryvery

darkly.darkly. ButBut thusthus youyou maymay obtainobtain youryour desire:desire: PutPut againstagainst thethe holehole

aa convexconvex Glass;Glass; fromfrom thencethence letlet thethe ImageImage reflectreflect onon aa Concave-Concave-

glass:glass: letlet thethe Concave-glassConcave-glassbebe distantdistant fromfrom thethe Centre,Centre, forfor itit willwill

makemake thosethose ImagesImages right,right, thatthat itit receivesreceives turned,turned, byby reasonreason ofofthethe

distancedistance ofof thethe Centre.Centre. SoSo uponupon thethe holehole andand thethe whitewhite paper,paper, itit

willwill castcast thethe ImagesImages ofof thethe ObjectsObjects soso clearlyclearly andand plainly,plainly, thatthat

youyou willwill notnot wonderwonder aa little.little. ButBut thisthis II thoughtthought fitfit toto letlet youyou under-under-

stand,stand, lestlest youyou failfail inin thethe work,work, thatthat thethe ConvexConvex andand ConcaveConcave

Horns,Horns, Cornets,Cornets, TrumpetsTrumpets sounded:sounded: thosethose thatthat areare inin thethe

ChamberChamber shallshall seesee Trees,Trees, Animals,Animals, HuntersHunters Faces,Faces, andand allall thethe

restrest soso plainly,plainly, thatthat theythey cannotcannot telltell whetherwhether theythey bebe truetrue oror delu-delu-

sions:sions: SwordsSwords drawndrawn willwill glitterglitter inin atat thethe hole,hole, thatthat theythey willwillmakemake

peoplepeople almostalmost afraidafraid II havehave oftenoften shewedshewed thisthis kindkind ofof Specta-Specta-

clecle toto mymy friends,friends, whowho muchmuch admiredadmired it,it, andand tooktook pleasurepleasure toto seesee

suchsuch aa deceit;deceit; andand II coucouldld harhardlydly byby naturnaturalal reasoreasons,ns, andand reasonsreasons

fromfrom thethe Opticks,Opticks, removeremove themthem fromfrom theirtheir opinion,opinion, whenwhen II hadhad

discovereddiscovered [uncovered][uncovered] thethe secret.secret.

HowHow -without-without aa GlassGlass oror representationrepresentation ofofanyany otherother thing,thing, anan ImageImage

maymay seemseem toto hanghang inin thethe Air.Air.

BeforeBefore II partpart fromfrom thisthis ImageImage hanginghanging inin thethe Air,Air, II willwill shewshew howhow

youyou maymay makemake thethe ImagesImages ofof allall thingsthings seemseem toto hanghang inin thethe Air,Air,

whichwhich willwill bebe aa wonderwonder ofof wonders;wonders; chieflychiefly beingbeing donedone withoutwithout

thethe apapparparititioionn ofof aa Glass,Glass, oror aa visiblevisible Object.Object. ButBut firstfirst wewe willwill

examineexamine whatwhat thethe AntientsAntients writwrit ofof thisthis matter.matter. OneOne VitellioVitellio

describesdescribes thethe businessbusiness afterafter hishis fashion,fashion, thus:thus:

FastenFasten thethe segmentsegment ofof aa CyCylilindnderer inin thethe middlemiddle ofof thethe house,house, setset

uponupon aa TabTable,le, oror Stool,Stool, thatthat itit maymay glanceglance perpendicularlyperpendicularly uponupon thethe

ground;ground; thenthen placeplace youryour eyeeye atat somesome holehole oror chinkchink thatthat isis somewhatsomewhat

distantdistant fromfrom thethe Glass,Glass, andand letlet itit bebe fixed,fixed, thatthat itit maymay notnot movemove herehere

andand there:there: overover againstagainst thethe GlassGlass breakbreak thethe wall,wall, andand makemake itit likelike toto

aa window:window: letlet itit bebe PyrPyramiamidaldal inin shape,shape, andand letlet thethe sharpsharp pointpoint bebe

within,within, andand ththee babasissis without,without, asas menmen useuse toto do,do, whenwhen aa PiPictctureure oror

anyany ImageImage isis placedplaced forfor thethe eyeeye toto looklook upon;upon; butbut letlet itit bebe reflectedreflected

oonn bbyy thethe superficiessuperficies ofof thethe PyramidalPyramidal Glass,Glass, thatthat ththee PiPictctururee

placedplaced without,without, whichwhich youryour eyeeye cannotcannot seesee throughthrough thethe hole,hole, maymay

seemseem toto hanghang pendulouspendulous inin thethe Air;Air; whichwhich willwill causecause admirationadmiration toto

behold.behold. AA PyramidalPyramidal Convex-glassConvex-glass willwill dodo thethe same,same, ififyouyou sitsit itit soso



glassesglasses bebe proportionableproportionable circles:circles: howhow youyou shallshall dodo this,this, willwill bebe

herehere declareddeclared often.often. II shallshall shewshew also,also,

HowHow inin aa ChamberChamberyouyou maymay seesee Hunting,Hunting, BattlesBattles ofofEnemies,Enemies, andand

otherother delusions.delusions.

NothingNothing cancan bebe moremore pleasantpleasant forfor greatgreat men,men, andand Scholars,Scholars, andand

ingeniousingenious personspersons toto behold;behold; ThatThat inin aa darkdark ChamberChamber byby whitewhite

sheetssheets objected,objected, oneone maymay seesee asas clearlyclearly andand perspicuously,perspicuously, asas ifif

theythey werewere beforebefore hishis eyes,eyes, Huntings,Huntings, Banquets,Banquets, ArmiesArmies ofof

Enemies,Enemies, Plays,Plays, andand allall thingsthings elseelse thatthat oneone desireth.desireth. LetLet therethere bebe

overover againstagainst thatthat Chamber,Chamber, wherewhere youyou desiredesire toto representrepresent thesethese

things,things, somesome spaciousspacious Plain,Plain, wherewhere thethe SunSun cancan freelyfreely shine:shine:

UponUpon thatthat youyou shallshall setset TreesTrees inin Order,Order, alsoalso woods,woods, Mountains,Mountains,

Rivers,Rivers, andand Animals,Animals, thatthat areare reallyreally so,so, oror mademade byby Art,Art, ofofWood,Wood,

oror somesome otherother matter.matter. YouYou mustmust frameframe littlelittle childrenchildren inin them,them, .. ..

andand youyou mustmust counterfeitcounterfeit Stags,Stags, Bores,Bores, RJiinocerets,RJiinocerets, Elephants,Elephants,

Lions,Lions, andand whatwhat otherother creaturescreatures youyou please:please: ThenThen byby degreesdegrees

theythey mustmust appear,appear, asas comingcoming oouutt ooff theirtheir dens,dens, uponupon thethe Plain:Plain:

TheThe HunterHunter hehe mustmust comecome withwith hishis huntinghunting Pole,Pole, Nets,Nets, Arrows,Arrows,

andand otherother necessaries,necessaries, thatthat maymay representrepresent hunting:hunting: LetLet therethere bebe

thatthat itit maymay representrepresent thethe samesame Image.Image. ItIt maymay bebe donedone alsoalso byby

SphericalSpherical ConvexConvex andand Concave.Concave.

ButBut thethe mattermatter promisethpromiseth moremore inin thethe FrontispieceFrontispiece writtenwritten uponupon

it,it, thenthen itit willwill performeperforme inin thethe conclusion.conclusion. WhereforeWherefore thethe ImageImage

willwill bebe seeseenn witwithouhoutt thethe GlaGlass,ss, butbut byby meansmeans ofofthethe Glass;Glass; soso thatthat

ththee ththiningg beheldbeheld inin ththee GlGlasass,s, willwill seemseem toto bebe withoutwithout it.it. ButBut hehe

[Witelo][Witelo] isis foullyfoully mistakenmistaken here,here, asas inin otherother places.places.

NaturalNatural MagickMagick

DANIELDANIEL BARBAROBARBARO 15681568

Barbaro'sBarbaro's DeliaDelia PerspettivaPerspettiva isis thethe earliestearliest bookbook ofofartists'artists' techniquestechniques II havehave

foundfound thatthat mentionsmentions projections.projections.

MakeMake aa holehole inin aa windowwindow ofofaa roomroom ...... asas largelarge asas aa spectaclespectacle glass.glass.

ThenThen taketake aa glglassass thathatt isis convexconvex onon bothboth sides,sides, notnot concave,concave, likelike

thethe spectaclesspectacles ofofyouthsyouths whowho areare short-sighted.short-sighted. WhenWhen thisthis glassglass isis

fixedfixed inin thethe hole,hole, shutshut allall thethe windowswindows andand doorsdoors intointo thethe roomroom soso

thatthat nono lightlight entersenters exceptexcept throughthrough thethe glass.glass. ThenThen tatakeke aa piecepiece ofof
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paperpaper andand placeplace itit inin frontfront ofof ththee glglasasss soso youyou seesee clearlyclearly onon thethe

paperpaper everythingeverything thatthat isis outsideoutside thethe househouse—— HereHere youyou willwill seesee thethe

foforrmsms oonn thethe paperpaper aass tthheeyy areare inin reality,reality, andand thethe gradations,gradations,

colours,colours, shadows,shadows, movements,movements, clouds,clouds, thethe ririppppleless ofof watwater,er, thethe

flightflight ofof birds,birds, andand everythingeverything elseelse thatthat cancan bebe seen.seen. ThisThis experi-experi-

mentment needsneeds clearclear andand brightbright sun,sun, becausebecause sunlightsunlight hashas greatgreat

powerpower inin makingmaking thingsthings visiblevisible Seeing,Seeing, therefore,therefore, thethe outoutlinlinee ofof

thingsthings onon thethe paper,paper, youyou cancan drawdraw withwith aa penpencicill allall thethe perspectiveperspective

thatthat appearsappears there,there, andand thenthen shadeshade andand colourcolour itit asas naturenature dis-dis-

playsplays itit toto you.you. holdingholding thethe paperpaper tightlytightly inin placeplace untiluntil youyou havehave

finfinishisheded thethe drawing.drawing.

DeliaDelia PerspetthaPerspettha

Sciences,Sciences, asas youryour LordshipLordship knowes,knowes, toto whomwhom II purposepurpose toto conveyconvey

fromfrom hencehence oneone ofof youryour Books,Books, thatthat hehe maymay seesee wewe havehave somesome ofof

ourour ownown thatthat cancan honourhonour ourour King,King, asas wewellll asas hehe hathhath donedone withwith

hishis Harmonica.Harmonica. InIn thisthis mansmans studystudy II waswas muchmuch takentaken withwith thethe

draughtdraught ofof aa LanLandskdskipip onon aa pipiececee ofofpaper,paper, meme thoughtsthoughts masterlymasterly

done:done: WhereofWhereof enquiringenquiring thethe Author,Author, hehe betrbetrayedayed withwith aa smilesmile itit

waswas himself,himself, addingadding hehe hhaadd ddoonnee it.it. nonnon tanqudtanqud Pictor.Pictor. sedsed

tanquanitanquani MathematicusMathematicus .. ThisThis setset meme onon fire:fire: atat lastlast hehe toldtold meme

how.how. HeHe hathhath aa littlelittle blackblack tenttent (of(ofwhatwhat stuffestuffe isis notnot muchmuch import-import-

ing)ing) whichwhich hehe cancan suddenlysuddenly setset upup wherewhere hehe willwill inin aa field,field, andand itit isis

convertibleconvertible likelike aa Wind-millWind-mill toto allall quartersquarters atat pleasure,pleasure, capablecapable

ofof notnot muchmuch moremore thenthen oneone man.man. asas II conceive.conceive. && perhapsperhaps atat nono

greatgreat ease:ease: exactlyexactly closeclose andand dark,dark, savesave atat oneone hole,hole, aboutabout anan inchinch

andand anan halfhalf inin thethe Diameter,Diameter, toto whichwhich hehe appliesapplies aa longlong perperspespec-c-

tive-trunke.tive-trunke. withwith thethe convexeconvexe glasseglasse fittedfitted toto thethe saidsaid hole,hole, andand

thethe concaveconcave takentaken outout atat thethe otherother end.end. whichwhich extendethextendeth toto aboutabout

thethe middlemiddle ofof thisthis erectederected Tent,Tent, throughthrough whichwhich thethe visiblevisible radia-radia-

tionstions ofof allall thethe objectsobjects withoutwithout areare intromirted.intromirted. fallingfalling uponupon aa

paper,paper, whichwhich isis accommodatedaccommodated toto receivereceive them,them, andand soso hehe tracethtraceth

themthem withwith hishis PenPen inin theirtheir naturalnatural appearance,appearance, turningturning hishis littlelittle

TentTent roundround byby degreesdegrees tilltill hehe hathhath designeddesigned thethe wholewhole aspectaspect ofof

thethe field:field: thisthis II havehave describeddescribed toto youryour Lordship,Lordship, becausebecause II thinkthink

therethere mightmight bebe goodgood useuse mademade ofof it,it, forfor Chorography:Chorography: ForFor other-other-

wise,wise, toto makemake LanLandskdskipsips byby itit werewere illiberall:illiberall: thoughthough surelysurely nono

PainterPainter cancan dodo themthem soso precisely.precisely.

ReliquiaeReliquiae WottonianaeWottonianae

CONSTANTINCONSTANTIN HUYGENSHUYGENS 16221622

ConstantinConstantin Huygens,Huygens, aa poet,poet, livedlived forfor aa whilewhile inin England,England, wherewhere hehe mademade thethe

acquaintanceacquaintance ofof hishis countrymancountryman andand renownedrenowned inventorinventor CornelCorneliusius DrebbDrebbel.el.

DrebbelDrebbelmademade aa numbernumberofofcameracamera obscuras,obscuras, butbutnonenone havehave survived.survived.



ThisThis detaildetail frfromom anan imaginaryimaginary viewview ofof ArchimedesArchimedes usingusing burningburning mirrors'mirrors' (concave(concave mirrors)mirrors)

toto destroydestroy thethe RomanRoman fleetfleet showsshows aa manman usingusing suchsuch aa mirrormirror toto projectproject hishis headhead intointo thethe air.air.

FromFrom Alhazan,Alhazan, OpticaeOpticae thesaurus,thesaurus, withwith VitellionisVitellionis thurinopolonithurinopoloniopticaeopticae librilibri decern,decern, 11 572572

HENRYHENRY WOTTONWOTTON 16201620

WottonWotton waswas ProvostProvost ofofEtonEton College,College, andand aa closeclose friendfriend ofofSirSir FrancisFrancis BaconBacon s.s.

ThisThis passagepassage isis fromfrom oneone ofof hishis lettersletters toto Bacon,Bacon, followingfollowing anan encounterencounter withwith

thethe astronomerastronomer JohannesJohannes Kepler.Kepler.

II smiledsmiled whenwhen youyou saidsaid inin youryour lastlast letterletter thatthat II shouldshould bewarebeware ofof

Drebbel'sDrebbel's magic,magic, andand II reproachedreproached himhim forfor beingbeing aa sorcerer.sorcerer. But.But.

II assureassure vou.vou. findingfinding notnothinghing butbut naturenature inin whatwhat hehe does.does. II dodo notnot

needneed toto keepkeep mymy distance.distance. OldOld DegheynDegheyn willwill bebe pleasedpleased toto hearhear

thatthat II willwill bringbring backback thethe instrumentinstrument withwith whichwhich DrebbelDrebbel displaysdisplays

thatthat beautifulbeautiful brownbrown painting,painting, whichwhich isis definitelydefinitely oneone ofofthethe mas-mas-

terpiecesterpieces ofofhishis sorcery.sorcery.

toto ZijneZijne Ouders.Ouders. 1717 MarchMarch 16221622

ToTo thethe LordLord Bacon.Bacon. ViscountViscount StSt AlbansAlbans

LetLet meme telltell youryour LordshipLordship aa prettypretty thingthing whichwhich II sawsaw comingcoming

downdown thethe Dannby.Dannby. thoughthough moremore remarkableremarkable forfor thethe Application,Application,

thenthen forfor thethe Theory.Theory. II laylay aa nightnight atat Lintz.Lintz. thethe MetropolisMetropolis ofof thethe

higherhigher Austria:Austria: butbut thenthen inin veryvery lowlow estate,estate, havinghaving beenbeen newlynewly

takentaken bvbv thethe DukeDuke ofof Bavaria:Bavaria: who.who. blandienteblandientefortund.fortund. waswas gonegone

onon toto thethe latelate effects:effects: ThereThere II foundfound Keplar.Keplar. aa manman famousfamous inin thethe

II havehave atat mvmv househouse Drebbel'sDrebbel's instrument,instrument, whichwhich withoutwithout doubtdoubt

produces,produces, byby meansmeans ofof reflectionsreflections inin aa darkdark room,room, thethe admirableadmirable

effectseffects ofof painting:painting: itit impossibleimpossible forfor meme toto describedescribe thethe beaut)beaut) inin

words:words: allall paintingpainting isis consequentlyconsequently dead,dead, becausebecause herehere isis lifelife

itself,itself, oror somethingsomething ofof aa higherhigher level,level, ifif wordswords werewere notnot missing.missing.

BecauseBecause thethe figuresfigures andand thethe contourscontours andand thethe movementsmovements comecome

totogegeththerer soso naturallynaturally andand inin aa greatlygreatly pleasingpleasing manner.manner. TheThe
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DegheynsDegheyns areare marvellouslymarvellously pleased,pleased, butbut ourour cousincousin CarelCarel willwill

bebe enraged.enraged.

toto ZijneZijne Ouders,Ouders, 1313AprilApril 16221622

Huygens'sHuygens's accountaccount ofof thethe artistartist TorrentiusTorrentius feigningfeigning surprisesurprise onon beingbeing shownshown

thethe projectionprojection inin aa cameracamera obscuraobscura isis fromfrom hishis unfinishedunfinished autobiography.autobiography.

II observedobserved thisthis atat thethe homehome ofof mymy fellowfellow townsman,townsman, whenwhen onon

somesome occasion,occasion, surrsurroundoundeded byby menmen ofnotofnot inconsiderableinconsiderable stand-stand-

inging andand intellect,intellect, hehe approachedapproachedmeme eagerlyeagerly ...... asas ififinin pleasurepleasure atat

seeingseeing mymy viewingviewing device,device, byby whichwhich thethe imagesimages ofofthingsthings outsideoutside

werewere broughtbrought intointo aa clclososeded placeplace ontoonto aa whitewhite board;board; havinghaving

recentlyrecently broughtbrought thisthis fromfrom DrebbelDrebbel inin England,England, II waswas usingusing itit forfor

thethe mostmost exactexact andand detaileddetailed projectionprojection ofofaa picture.picture. AtAt thisthis point,point,

Torrentius,Torrentius, bearingbearing himselfhimself asas modestlymodestly andand affablyaffably asas II havehave

described,described, lookinglooking ratherrather closelyclosely atat thethe movingmoving images,images, askedasked

meme if,if, indeed,indeed, thethe menmen whomwhom hehe waswas seeingseeing onon thethe boardboard werewere

appearingappearing livelive outsideoutside thethe room.room.

II agreedagreed thisthis waswas soso ratherrather quickly,quickly, somewhatsomewhat distracted,distracted, asas

happens,happens, byby entertainingentertaining mymy friendsfriends withwith aa varietyvariety ofof projec-projec-

tions.tions. SoonSoon afterafter hehe hadhad gogonene,, asas II waswas consideringconsidering hishis ingenuousingenuous

questionquestion andand hishis pretendedpretended ignoranceignorance ofofsomsomethethinging nono oneone doesdoes

notnot knowknow today,today, II beganbegan toto suspect,suspect, withwith goodgood reason,reason, thatthat hishis

experienceexperience ofof discoverydiscovery waswas aa gregreatat pretpretenceence,, becausebecause hehe hadhad

takentaken suchsuch carecare toto seemseem deeplydeeply ignorant.ignorant. Indeed,Indeed, II dareddared toto

assertassert toto thethe DegheynsDegheyns standingstanding aroundaround thatthat thethe cunningcunning man,man,

equippedequipped chieflychiefly withwith thisthis aid,aid, hadhad mademade aa copycopy inin hishis painting,painting,

whichwhich thethe crowdcrowd inin itsits enthusiasmenthusiasm wouldwould havehave lovedloved toto ascribeascribe

toto hishis ownown insightinsight andand judgment.judgment. InIn addadditiition,on, thethe closeclose likenesslikeness

toto thesethese shadowsshadows inin Torrentius'sTorrentius's picture,picture, confirmedconfirmed it,it, asas diddid thethe

exaexactictitudtudee ofof hishis skillskill toto ththee trtrueue imageimage ofof ththee susubjebjectct andand its,its,

asas theythey declare,declare, 'completeness','completeness', aboutabout whichwhich spectatorsspectators wishwish

inin everyevery wayway toto bebe pleased.pleased. II amam ratherrather surprisedsurprised atat thethe follyfolly ofof

ToTo RepresentRepresent allall outwardoutward ObjectsObjects inin theirtheir properproper Colours,Colours, Dis-Dis-

tancestances andand Proportions,Proportions, onon aa WhiteWhite Wall,Wall, aa FrameFrame ofof Paper,Paper, oror

SheetSheet hunhungg upupforfor thatthatpurposepurpose inin aa DarkenedDarkened Room.Room.

ThisThis mostmost WonderfulWonderful andand GloriousGlorious Experiment,Experiment, tho'tho' itit bebe veryvery

common,common, willwill yetyet wellwell deservedeserve toto havehave aa clearclear AccountAccount givengiven ofofitit

here;here; forfor II don'tdon't rememberremember toto havehave readread aa plainplain andand intelligibleintelligible

DescriptionDescription ofof itsits ApparatusApparatus anyany where;where; neitherneither isis itit soso easieeasie toto

dodo itit withwith Advantage,Advantage, asas thosethose perhapsperhaps whowho nevernever triedtried itit maymay

imagine;imagine; whatwhat followsfollows thereforetherefore youyou maymay relierelie onon asas thethe ResultResult ofof

mymy ownown repeatedrepeated Experience.Experience.

ProcureProcure aa goodgood Convex,Convex, oror Piano-ConvexPiano-Convex Glass,Glass, suchsuch anan oneone

asas isis mademade useuse ofof forfor thethe ObjectObject GlassGlass ofof aa Telescope;Telescope; andand ififyouyou

havehave aa goodgood TelescopeTelescope thatthat drawsdraws aboutabout 66 Feet,Feet, youyou maymay

unscrewunscrew itsits Object-Glass,Object-Glass, andand itit willwill serveserve youryour tuturnrn veveryry well:well:

AndAnd indeedindeed aa GlassGlass thatthat drawsdraws aboutabout thatthat lengthlength (tho'(tho' 44 oror 55 FootFoot

willwill dodo prettypretty well)well) isis thethe fittestfittest onon allall AccountsAccounts toto makemake thisthis

ExperimentExperiment withal;withal; forfor ifif youyou useuse aa smallsmall GlassGlass whosewhose FocusFocus isis

notnot aboveabove aa Foot,Foot, oror thereaboutsthereabouts distantdistant fromfrom thethe Hole,Hole, thethe Rep-Rep-

resentationresentation ofof youryour ObjectsObjects willwill bebe veryvery small,small, andand thethe FiguresFigures

hardlyhardly largelarge enoughenough toto bebe distinguished:distinguished: ToTo whichwhich likewiselikewise maymay

bebe added,added, thatthat notnot aboveabove oneone SpectatorSpectator cancan comecome toto looklook onon itit atat

aa time,time, andand eveneven hehe notnot withoutwithout somesome Trouble.Trouble.

OnOn thethe otherother hand,hand, ififyouyou makemake useuse ofofaa GlassGlass whichwhich drawsdraws 15,15,

20,20, oror 2525 Foot,Foot, eithereither youryour HoleHole mustmust bebe veryvery large,large, andand thenthen soso

muchmuch lightlight willwill comecome inin asas willwill hinderhinder thethe ObjectsObjects fromfrom beingbeing

visiblevisible onon thethe Wall,Wall, PaperPaper 8cc.8cc. oror ififthethe HoleHole bebe butbut small,small, soso littlelittle

LightLight willwill comecome in,in, thatthat atat thethe DistanceDistance ofof 1515 oror 2020 FootFoot fromfrom thethe

Window,Window, youyou willwill havehave hardlyhardly LightLight enoughenough toto seesee thethe Represen-Represen-

tationtation distinctly;distinctly; suchsuch largelarge GlassesGlasses likewiselikewise areare notnot easilyeasily hadhad

everyevery where,where, nornor areare theythey everyevery onesones Money;Money; butbut aa GlassGlass thatthat

drawsdraws aboutabout 66 Feet,Feet, isis veryvery properproper toto bebe mademade useuse onon inin thisthis Case.Case.

HavingHaving gottengotten suchsuch aa Glass,Glass, makemake choicechoice ofof somesome RoomRoom

whichwhich hathhath aa NorthNorth Window,Window, tho'tho' anan EastEast oror WestWest maymay dodo wellwell



soso manymany ofof ourour painterspainters whowho areare ignorantignorant of,of, oror neglectneglect toto

thisthis extent,extent, tthhee aaiidd ofof somethingsomething bothboth pleasurablepleasurable andand usefuluseful

forfor themselves.themselves.

JOHNJOHN HARRISHARRIS 17041704

TheThe followingfollowing isis aa clearclear andand comprehensivecomprehensive descriptiondescription ofofaa cameracamera obscuraobscura

fromfrom LexiconLexicon technicum,technicum, aa technical/scientifictechnical/scientific encyclopedia.encyclopedia.

OBSCURAOBSCURA Camera,Camera, inin Opticks,Opticks, isis aa RoomRoom darkened,darkened, allall butbut inin

oneone littlelittle Hole,Hole, inin whichwhich isis placedplaced aa GlassGlass toto transmittransmit thethe RaysRays ofof

ObjectsObjects toto aa piecepiece ofofPaperPaper oror whitewhite Cloth:Cloth: ByBy itit areare mademade manymany

usefuluseful ExperimentsExperiments inin Opticks,Opticks, servingserving toto explainexplain thethe NatureNature ofof

Vision;Vision; andand amongamong which,which, thethe followingfollowing oneone deservesdeserves aa particu-particu-

larlar Description.Description.

enoughenough (but(but aa SouthSouth oneone wilwilll notnot,, forfor aa ReasonReason toto bebe givengiven below)below)

andand letlet itit bebe wellwell Darkened,Darkened, soso thatthat nono LightLight cancan comecome intointo it,it, butbut

atat thethe HoleHole wherewhere youryour GlassGlass isis placed,placed, oror atat leastleast butbut veryvery little.little.

ThenThen makemake aa holehole inin thethe ShutterShutter ofofthethe NorthNorth WindowWindow ofofaboutabout anan

Inch,Inch, oror anan InchInch andand AA inin Diameter,Diameter, andand leaveleave openopen thethe CasementCasement

ifif therethere bebe one,one, forfor therethere mustmust bebe nono GlassGlass withoutwithout youryour Hole.Hole.

ThenThen fastenfasten thethe GlassGlass withwith itsits CentreCentre inin thethe CentreCentre ofof thethe Hole,Hole,

byby somesome smallsmall TacksTacks toto thethe Shutter,Shutter, soso thatthat nono puffofpuffofWindWind blowblow

itit downdown andand breakbreak it;it; andand atat thethe DistanceDistance thatthat youyou knowknow youryour

GlassGlass draws,draws, hanghang upup aa WhiteWhite Sheet;Sheet; oror ifif yyoouu ddoo notnot knowknow

exaexactlctlyy thethe FocusFocus ofofthethe Glass,Glass, movemove thethe SheetSheet tootoo andand frofro tilltill youyou

findfind thethe ObjectsObjects areare representedrepresented onon itit veryvery distinctly,distinctly, andand thenthen

youyou maymay fastenfasten itit therethere byby NailsNails toto thethe Ceiling,Ceiling, &c.&c. ThenThen willwill

whateverwhatever isis withoutwithout thethe Hole,Hole, andand oppositeopposite toto it,it, bebe representedrepresented

onon thatthat SheetSheet withwith suchsuch exquisiteexquisite exactness,exactness, asas farfar surpassessurpasses thethe

utmostutmost SkillSkill ofof anyany PainterPainter toto express.express. ForFor ifif thethe SunSun shineshine
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brightlybrightly onon thethe ObjectsObjects
vv
asas indeedindeed thisthis ExperimentExperiment isis nevernever mademade

wellwell whenwhen itit dothdoth noOnoO youyou willwill havehave thethe ColoursColours ofof allall thingsthings

therethere inin theirtheir NaturalNatural Paint,Paint, andand susuchch anan admirableadmirable proportionproportion

ofofLigLightht andand ShadShadow,ow, asas isis impossibleimpossible toto bebe imitatedimitated byby Art;Art; andand II

yetyet nevernever sawsaw anyany thingthing ofofthatthat kindkind thatthat comescomes nearnear thisthis NaturalNatural

Landscape.Landscape. ButBut ifif thethe SunSun dodo notnot shine,shine, thethe ColoursColours willwill bebe

hardlyhardly visible,visible, andand allall willwill looklook dirty,dirty, darkdark andand confused;confused; there-there-

forefore II advisedadvised aa NorthNorth Window,Window, thatthat youyou maymay havehave thethe MeridianMeridian

SunSun shiningshining onon youryour ObjectObject inin itsits greatestgreatest Splendor,Splendor, thatthat soso thethe

ExperimentExperiment maymay bebe inin itsits utmostutmost perfection:perfection: ButBut youyou mustmust byby nono

meansmeans havehave thethe SunSun shineshine onon oror nearnear thethe Hole,Hole, forfor ifif itit doth,doth, allall

willwill bebe confused.confused.

AnotherAnother thingthing inin whichwhich thisthis ReprRepresenesentatitationon exceeexceedsds PaintingPainting

is.is. ThatThat herehere youyou havehave MotionMotion expressedexpressed onon youryour Cloth.Cloth. IfIf thethe

WindWind movemove thethe Trees,Trees, PlPlanantsts oror FlowersFlowers without,without, youyou havehave itit

withinwithin onon youryour LivelyLively Picture;Picture; andand nothingnothing cacann bebe moremore pleasantpleasant

thanthan toto seesee howhow thethe ColoursColours ofof thethe movingmoving partsparts willwill changechange asas

theythey dodo without,without, byby theirtheir beingbeing inin variousvarious PositionsPositions obveredobvered to,to,

oror shadedshaded fromfrom thethe Light.Light. TheThe MotionMotion ofof anyany FliesFlies oror Birds,Birds, isis

paintedpainted alsoalso inin thethe samesame Perfection:Perfection: AndAnd thethe exactexact LineamentsLineaments ofof

anyany PersonsPersons walkingwalking atat aa duedue DistanceDistance withoutwithout thethe GlaGlass,ss, willwill bebe

alsoalso expressedexpressed toto thethe Life,Life, andand allall theirtheir Motions,Motions, PosturesPostures andand

Gestures,Gestures, willwill asas plainlyplainly appearappear onon thethe Cloth,Cloth, asas theythey dodo toto anyany

onesones EyeEye without.without.

InIn aa Word,Word, nothingnothing isis wantingwanting toto renderrender itit oneone ofof ththee finestfinest

SightsSights inin thethe World,World, butbut thatthat allall thingsthings areare inverted,inverted, andand thethe

wrongwrong endend upwards.upwards. ToTo remedyremedy which,which, severalseveral MethodsMethods havehave

beenbeen thoughtthought on,on, asas doubledouble Convex-Glasses,Convex-Glasses, &c.&c. butbut none,none, inin mymy

Opinion,Opinion, areare soso well,well, nornor soso easie,easie, asas toto taketake aa commoncommon Looking-Looking-

glassglass ofof aboutabout 1212 oror 1414 InchesInches Square,Square, andand holdhold itit underunder oror nearnear

thethe Chin,Chin, withwith anan AcuAcutete AnAnglegle toto youryour Breast:Breast: ForFor ifif youyou dodo so,so,

andand looklook downdown intointo it,it, youyou willwill seesee allall thingsthings uponupon thethe SheetSheet

invertedinverted inin ththee GlGlasass;s; (i.e.)(i.e.) inin thisthis case,case, restoredrestored toto theirtheir NaturalNatural

andand ErectErect Position;Position; andand thisthis ReflectionReflection alsoalso fromfrom thethe GlasGlass,s, givegivess

itit aa GlaringnessGlaringness thatthat isis veryvery surprizing,surprizing, andand makesmakes itit looklook likelike

AnimalAnimal maymay bebe tuturnrneded everyevery wayway toto receivereceive thethe RaysRays comingcoming

fromfrom allall PartsParts ofof thethe Objects,Objects, itit willwill bebe ofof goodgood AdvantageAdvantage toto thethe

Experiment;Experiment; andand susuchch rereadadyy fittedfitted areare nownow commonlycommonly soldsold

byby Mr.Mr. MarshallMarshall atat thethe ArchimedesArchimedes onon Ludgate-hill,Ludgate-hill, andand areare

calledcalled Scioptricks.Scioptricks.

ROBERTROBERT SMITHSMITH 17381738

SmithSmith describesdescribes aa methodmethod ofof drawingdrawing ontoonto glass,glass, forfor transfertransfer ontoonto paper,paper, oror

directlydirectly ontoonto thinthin paper.paper. ThisThis useuse ofofbackback projectionprojection correctscorrects thethe reversalreversal ofofthethe

imageimage byby aa lens.lens.

ForFor drawingdrawing copiescopies ofof printsprints oror paintings,paintings, oror thethe perspectiveperspective ofof

solids,solids, byby tracingtracing thethe out-linesout-lines ofof theirtheir picturespictures formedformed byby thethe

lens;lens; letlet thethe originaloriginal bebe placedplaced withoutwithout doorsdoors atat aa properproper distance,distance,

andand letlet itsits picturepicture bebe receivedreceived uponupon aa shsheeeett ofof paperpaper oror uponupon aa

largelarge planeplane glass,glass, leftleft unpolishedunpolished onon oneone side.side. ThisThis glassglass beingbeing

fixtfixt uprightupright withwith itsits roughrough sideside turnedturned fromfrom thethe window,window, itit isis easyeasy

withwith aa blackblack leadlead pencilpencil toto tracetrace uponupon itit thethe out-linesout-lines ofof thethe pic-pic-

tures.tures. ThenThen havinghaving ststrarainineded aa shsheeeett ofof finefine paperpaper overover thethe glass,glass,

thethe strokstrokeses ofofththee penpencilcil willwill appearappear throughthrough it,it, whenwhen heldheld againstagainst

thethe sky-light;sky-light; andand thusthus thethe picturepicture maymay bebe drawndrawn uponupon thethe paper.paper.

TheThe easiesteasiest wayway ofof makingmaking thethe imageimage distinctdistinct uponupon thethe glassglass

whenwhen fixt,fixt, isis toto placeplace thethe lenslens inin aa tubetube thatthat shallshall slideslide withinwithin

anotheranother shortshort tubetube fixtfixt inin thethe window-shutter.window-shutter.

ButBut toto savesave thethe trtrououblblee ofof makingmaking twotwo draughts,draughts, wewe maymay

proceedproceed inin ththisis manner.manner. HavingHaving strainedstrained thethe drawingdrawing paperpaper uponupon

aa smoothsmooth board,board, letlet itit bebe laidlaid uponupon aa smallsmall firmfirm table,table, toto bebe placedplaced

underunder thethe lenslens inin thethe window-shutter;window-shutter; andand letlet anan inclinedinclined looking-looking-

glass,glass, toto reflectreflect thethe picturepicture uponupon thethe paper,paper, bebe fixtfixt overover thethe table.table.

AA CompleatCompleat SystemSystem qfOpticksqfOpticks



somesome MagicalMagical Prospect,Prospect, andand thethe movingmoving Images,Images, likelike soso manymany

SpectrumsSpectrums oror Phantasms.Phantasms. AndAnd nnoo ddoouubbtt butbut ththereree araree manymany

PersonsPersons thatthat mightmight easilyeasily bebe imposedimposed uponupon withwith suchsuch Scene,Scene, andand

whowho wouldwould believebelieve itit toto bebe nono lessless thanthan downrightdownright Conjuration,Conjuration,

AndAnd II havehave mademade useuse ofof thisthis ExperimentExperiment toto convinceconvince somesome

CredulousCredulous PersonsPersons thatthat thosethose areare abusedabused andand imposedimposed upon,upon,

whowho seesee FacesFaces inin thethe GlassesGlasses ofofsomesome CheatingCheating KnaKnavesves amoamongstngst

us,us, whowho setset upup forfor CunningCunning Men,Men, andand DiscoverersDiscoverers ofof StStololenen

Goods,Goods, &c.&c. AndAnd havehave satisfiedsatisfied themthem thatthat muchmuch moremore maymay bebe

donedone byby thisthis andand somesome ototheherr OpOptiticacall Experiments,Experiments, andand thatthat

withoutwithout thethe hhelelpp ooff thethe DevilDevil too,too, thanthan byby anyany ofof thethe clumsieclumsie

MethodsMethods usedused byby thesethese Vermin.Vermin.

IfIfthethe GlassGlass bebe placedplaced inin aa spheresphere oror GlobeGlobe ofofWoodWood (having(having anan

HoleHole asas largelarge asas thethe GlassGlass boredbored thro'thro' it)it) whichwhich likelike thethe EyeEye ofofanan

GiovanniGiovanni FrancescoFrancesco Costa,Costa,  Veduta Veduta deldel CanaleCanale versoverso lala ChiesaChiesa delladella Mira',Mira', 11 750750 (detail).(detail). InIn thethe

foreground,foreground, anan artistartist andand hishis assistantassistant viewview thethe scenescene throughthrough aa cameracamera obscura.obscura. TheThe parasolparasol

isis toto shieldshield thethe lenslens fromfrom directdirect sunlight,sunlight, whichwhich wouldwould causecause flare.flare.
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AA mezzotintmezzotint ofof GeorgeGeorge Desmarees'sDesmarees's PortraitPortrait ofofthethe CourtCourt PainterPainter FranzFranzJoachimJoachim Beich,Beich,

11 744,744, showingshowing thethe artistartist witwithh thethe everydayeveryday toolstools ofof hishis trade,trade, includingincluding aa boxbox camecamerara

obscura.obscura. TheThe puttoputto onon thethe leftleft holdsholds eiteitherahera lenslens oror aa mirror.mirror.

COUNTCOUNT FRANCESCOFRANCESCO ALGAROTTIALGAROTTI 17641764

AlgarottiAlgarotti isis unstintingunstinting inin hishis praisepraise forfor thethe beautybeauty ofof thethe imageimage producedproduced inin

aa cameracamera obscura,obscura, andand maintainsmaintains itit waswas widelywidelyuseusedd byby artists.artists.

OfOf thethe CameraCamera ObscuraObscura

WeWe maymay wellwell imagine,imagine, that,that, couldcould aa youngyoung painterpainter butbut viewview aa

hishis leisure,leisure,

remainedremained anan idleidle amusementamusement ofofphysicalphysical curiosity,curiosity, withoutwithout beingbeing

ofof thethe leastleast serviceservice toto thethe painter,painter, hadhad notnot meansmeans beenbeen happilyhappily

foundfound ofof imitatingimitating it.it. TheThe machine,machine, contrivedcontrived forfor thisthis purpose,purpose,

consistsconsists ofofaa lenslens andand aa mirrormirror soso situated,situated, thatthat thethe secondsecond throwsthrows

thethe picturepicture ofofanyany thingthing properlyproperly exposedexposed toto thethe first,first, andand thatthat tootoo

ofofaa competentcompetent largeness,largeness, onon aa cleanclean sheetsheet ofofpaper,paper, wherewhere itit maymay

bebe seenseen andand contemplatedcontemplated atat leisure.leisure.

AsAs thisthis artificialartificial eye,eye, usuallyusually calledcalled aa CameraCamera OpticaOptica oror

Obscura,Obscura, givesgives nono admittanceadmittance toto anyany raysrays ofof light,light, butbut thosethose

comingcoming fromfrom thethe thingthing whosewhose representationrepresentation isis wanted,wanted, therethere

resultsresults fromfrom themthem aa picturepicture ofof inexpressibleinexpressible forceforce andand bright-bright-

ness;ness; and,and, asas nothingnothing isis moremore deligdelightfulhtful toto behbeholdold,, soso nothingnothing cancan

bebe moremore usefuluseful toto study,study, thanthan suchsuch aa picture.picture. For,For, notnot toto speakspeak ofof

thethe justnessjustness ofofthethe contours,contours, thethe exactnessexactness ofofthethe perspectiveperspective andand

ofofthethe chiaroscuro,chiaroscuro, whichwhich exceedsexceeds conception;conception; thethe colourscolours areare ofofaa

vivacityvivacity andand richnessrichness thatthat nothingnothing cancan excel;excel; thethe parts,parts, whichwhich

standstand outout most,most, andand areare mostmost exposedexposed toto thethe light,light, appearappear sur-sur-

prisinglyprisingly looseloose andand resplendent;resplendent; andand thisthis loosenesslooseness andand

resplendencyresplendency declinesdeclines gradually,gradually, asas thethe partsparts themselvesthemselves sinksink in,in,

oror retireretire fromfrom thethe light.light. TheThe shadesshades areare strongstrong withoutwithout harshness,harshness,

andand thethe contourscontours preciseprecise wiwiththououtt bebeiningg sharp.sharp. WhereverWherever anyany

reflectedreflected lightlight falls,falls, therethere appears,appears, inin consequenceconsequence ofof it,it, anan infi-infi-

nitenite varietyvariety ofof tints,tints, which,which, withoutwithout thisthis contrivance,contrivance, itit wouldwould bebe

impossibleimpossible toto discern.discern. YetYet therethere prevailsprevails suchsuch aa harmonyharmony

amongstamongst allall thethe cocololoururss ofofthethe piece,piece, thatthat scarcescarce ananyy ononee ofofthemthem

cacann bebe saidsaid toto clashclash withwith another.another.

AfterAfter all,all, itit isis nono wayway surpsurprisirising,ng, thatthat wewe should,should, byby meansmeans ofof

thisthis contrivance,contrivance, discover,discover, whatwhat otherwiseotherwise wewe mightmight justlyjustly

despairdespair ofofeverever beingbeing acquaintedacquainted with.with. WeWe cannotcannot looklook directlydirectly atat

anyany object,object, thatthat isis notnot surrosurroundedunded byby soso manymany others,others, allall dartingdarting

theirtheir raysrays togetogetherther intointo ourour eyes,eyes, thatthat itit isis impossibleimpossible wewe shouldshould

distinguishdistinguish allall thethe differentdifferent modulationsmodulations ofof itsits lightlight andand colours.colours.

AtAt leastleast wewe cancan onlyonly seesee themthem inin soso dulldull andand confusedconfused aa manner,manner,

asas notnot toto bebe ableable toto determinedetermine anyany thingthing preciselyprecisely aboaboutut thethem.m.

Whereas,Whereas, inin thethe CameraCamera Obscura,Obscura, thethe visualvisual facultyfaculty isis broughtbrought

whollywholly toto bearbear uponupon thethe objectobject beforebefore it;it; andand thethe lightlight ofof everyevery

perfectlyperfectly



picturepicture byby thethe handhand ofofNatureNature herself,herself, andand studystudy itit atat

hehe wouldwould profitprofit moremore byby it,it, thanthan byby thethe mostmost exceexcellenllentt perfperfor-or-

mancesmances byby thethe handhand ofofman.man. Now,Now, naturenature isis continuallycontinually formingforming

suchsuch picturespictures inin ourour eye.eye. TheThe raraysys ofoflightlight comingcoming fromfrom exteriorexterior

objects,objects, afterafter enteringentering thethe pupil,pupil, passpass throughthrough thethe crystallinecrystalline

humhumourour,, andand beingbeing therethere refracted,refracted, inin consequenceconsequence ofofthethe lentic-lentic-

ularular formform ofof thatthat part,part, proceedproceed toto thethe retina,retina, whichwhich lieslies atat thethe

bottombottom ofofthethe eye,eye, andand stampstamp uponupon it,it, byby theirtheir union,union, thethe imageimage

ofof thethe object,object, towardstowards whichwhich thethe pupilpupil isis directed.directed. TheThe conse-conse-

quencequence ofofwhichwhich is,is, thatthat thethe soul,soul, byby meansmeans asas yetyet unknownunknown toto us,us,

receivesreceives immediateimmediate intelligenceintelligence ofof thesethese rays,rays, andand comescomes toto seesee

thethe objectsobjects thatthat sentsent ththemem.. BuButt thisthis grandgrand operationoperation ofof nature,nature,

thethe discoverydiscovery ofof whichwhich waswas reservedreserved forfor ourour times,times, mightmight havehave

otherother objectobject is,is, asas itit were,were, extinguished.extinguished.

AnotherAnother mostmost astonishingastonishing perfectionperfection inin picturespictures ofofthisthis kindkind isis

thethe diminutiondiminution ofof thethe size,size, andand ofof thethe intintensenseneenessss ofof lightlight andand

colour,colour, ofof thethe objectsobjects andand allall thetheirir parparts,ts, inin proportionproportion toto ththeieirr

distancedistance fromfrom thethe eye.eye. AtAt aa greatergreater distancedistance thethe colourscolours appearappear

moremore faint,faint, andand thethe contourscontours moremore obscure.obscure. TheThe shadesshades likewiselikewise

areare aa greatgreat dealdeal weakerweaker inin aa lessless intenseintense oror moremore remoteremote light.light. OnOn

thethe otherother hand,hand, thosethose objects,objects, whichwhich areare largestlargest inin themselves,themselves, oror

lielie nearestnearest toto thethe eye,eye, havehave thethe mostmost exactexact contours,contours, thethe strongeststrongest

shades,shades, andand thethe bribrightghtestest colours:colours: allall whichwhich qualitiesqualities areare requi-requi-

sitesite toto formform thatthat kindkind ofof perspective,perspective, whichwhich isis calledcalled aerial,aerial, asas

thoughthough thethe airair betweenbetween thethe eyeeye andand externalexternal objects,objects, notnot onlyonly

veiledveiled themthem aa little,little, butbut inin somesome sortsort gnawed,gnawed, andand preyedpreyed upon,upon,
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them.them. ThiThiss kinkindd ofofperspectiveperspective constitutesconstitutes aa princprincipalipal partpart ofofthatthat

branchbranch ofof painting,painting, whichwhich regardsregards thethe foreshorteningforeshortening ofof figures,figures,

andand likewiselikewise thethe bringingbringing themthem forward,forward, andand throwingthrowing themthem backback

inin suchsuch aa manner,manner, asas toto makemake usus loselose sightsight ofof thethe groundground uponupon

whichwhich theythey areare drawn.drawn. ItIt is,is, inin aa word,word, thisthis kindkind ofof perspective,perspective,

fromfrom which,which, assistedassisted byby linearlinear perspective,perspective, arisearise 'Things'Things sxveetsxveet toto

.:>nl.:>nl sweetsweet deceptions'.deceptions'.

NothingNothing provesproves thisthis betterbetter thanthan thethe CameraCamera Obscura,Obscura, inin

whichwhich naturenature paintspaints thethe objects,objects, whichwhich lielie nearnear thethe eye,eye, asas itit were,were,

withwith aa hardhard andand sharpsharp pencil,pencil, andand thosethose atat aa distancedistance withwith aa softsoft

andand bluntblunt one.one.

TheThe bestbest modernmodern painterspainters amongamong thethe ItaliansItalians havehave availedavailed

themselvesthemselves greadygready ofof thisthis contrivance;contrivance; nornor isis itit possiblepossible theythey

shoshoulduld havehave otherwiseotherwise representedrepresented thingsthings soso muchmuch toto thethe life.life. ItIt isis

probable,probable, too,too, thatthat severalseveral ofofthethe TramontaneTramontane masters,masters, consider-consider-

inging theirtheir successsuccess inin expressingexpressing thethe minutestminutest objects,objects, havehave donedone

thethe same.same. EveryEvery oneone knowsknows ofofwhatwhat serviceservice itit hashas beenbeen toto Spagno-Spagno-

lettoletto ofof Bologna,Bologna, somesome ofof whosewhose picturespictures havehave aa grandgrand andand mostmost

wonderfulwonderful effect.effect. II onceonce happenedhappened toto bebe presentpresent wherewhere aa veryvery ableable

mastermaster waswas shewnshewn thisthis machinemachine forfor thethe firstfirst time.time. ItIt isis impossibleimpossible

toto expressexpress thethe pleasurepleasure hehe totookok inin examiningexamining it.it. TheThe moremore hehe con-con-

sideredsidered it,it, thethe moremore hehe seemedseemed toto bebe charmedcharmed withwith it.it. InIn short,short,

afterafter tryingtrying itit aa thousandthousand differentdifferent ways,ways, andand withwith aa thousandthousand dif-dif-

ferentferent mmooddeellss,, hhee candidlycandidly confessed,confessed, thatthat nothingnothing couldcould

comparecompare withwith thethe picturespictures ofof soso excellentexcellent andand inimitableinimitable

aa master.master. Another,Another, nono lessless eminent,eminent, hashas givengiven itit asas hishis opinion,opinion,

thatthat anan academy,academy, withwith nono otherother furniturefurniture thanthan thethe bookbook ofof dada

Vinci,Vinci, aa criticalcritical accountaccount ofofthethe exceexcellencllenciesies ofofthethe capitalcapital painters,painters,

thethe castscasts ofof thethe finestfinest GreekGreek statues,statues, andand thethe picturespictures ofof thethe

CameraCamera Obscura,Obscura, wouldwould alonealone bebe sufficientsufficient toto rereviviveve ththee artart ofof

painting.painting. LetLet thethe youngyoung paintpainter,er, therethereforefore,, beginbegin asas earlyearly asas possi-possi-

bleble toto studystudy thesethese divinedivine pictures,pictures, andand studystudy themthem allall thethe daysdays ofof

hishis life,life, forfor hehe nevernever willwill bebe ableable sufficientlysufficiently toto contcontemplemplateate thethem.m.

InIn short,short, PaintersPainters shouldshould makemake thethe samesame useuse ofof thethe CameraCamera

Obscura,Obscura, whichwhich NaturalistsNaturalists andand AstronomersAstronomers makemake ofofthethe micro-micro-

scopescope andand telescope;telescope; forfor allall thesethese instrumentsinstruments equallyequally contributecontribute

toto makemake known,known, andand representrepresent Nature.Nature.

AnAn EssayEssay onon PaintingPainting

Adams'sAdams's improvedimproved bookbook camecamerara obscuraobscura

MagicMagic lanthornslanthorns

DittoDitto smallersmaller

PicturesPictures forfor thethe larlargerger

DittoDitto forfor thethe smallersmaller

PrismsPrisms

DittoDitto mountedmounted onon aa ballball andand socketsocket

FramesFrames andand standsstands forfor dittoditto

ZogroscopesZogroscopes oror machinesmachines forfor viewingviewing perspectiveperspective prints,prints, &c.&c.

BoxBox andand glassesglasses forfor lookinglooking atat printsprints

ConcaveConcave andand convexconvex mirrorsmirrors

BlackBlack convexconvex glassglass mirrorsmirrors (recommended(recommended byby GrayGray thethe poet)poet)

CasesCases withwith glassglass sidessides forfor experimentsexperiments onon refractionrefraction

AnAn artificialartificial eyeeye

AA solidsolid glassglass cubecube

AA semicirclesemicircle andandpriprismsm toto determinedetermine thethe anganglesles ofofrefractionrefraction

AnAn hehostatehehostate forfor directingdirecting thethe sun'ssun's raysrays intointo aa darkdark roroomom,, anandd

keepingkeeping themthem onon thethe samesame spotspot forfor severalseveral hourshours togethertogether

G.G. F.F. Brander,Brander, DrawingDrawing withwith thethe helphelp ofof aa cameracamera obscuraobscura ,, 11 769769

ANTONIOANTONIO ZANETTIZANETTI 17711771



GEORGEGEORGE ADAMSADAMS c.1765c.1765

AdamsAdams waswas thethe King'sKing's instrument-maker,instrument-maker, andand thisthis isis fromfrom hishis catalogue.catalogue. ByBy thethe

mid-eighteenthmid-eighteenth century,century, oneone couldcouldbuybuyaa portableportable cameracamera obscuraobscura inin aa shop.shop.

AA CatalogueCatalogue ofof Optical,Optical, Philosophical,Philosophical, andand MathematicalMathematical

Instruments,Instruments, MadeMade andand SoldSold ByBy GeorgeGeorge AdamsAdams

SmallSmall cabinetscabinets withwith aa collectioncollection ofofopaopaqueque andandtransparenttransparent objectsobjects

ScioptricScioptric ballsballs

CameraCamera obscuraobscura inin boxesboxes

ZanettiZanetti waswas librarianlibrarian atat StSt Mark'sMark's CathedralCathedral inin Venice,Venice, andand waswas oneone ofofseveralseveral

contemporarycontemporary writerswriters whowho describeddescribed Canaletto'sCanaletto's useuse ofof thethe cameracamera obscura.obscura.

ByBy hishis exampleexample ilil CanalCanal [Canaletto][Canaletto] taughttaught thethe corcorrecrectt useuse ofof thethe

cameracamera ottica:ottica: andand howhow toto understandunderstand thethe defectsdefects thatthat occuroccur inin aa

paintingpainting ifif oneone followsfollows tootoo closelyclosely thethe lineslines ofof perspective,perspective, andand

especiallyespecially aerialaerial perspective,perspective, asas theythey areare seenseen inin thethe camera,camera, andand

ifif oonnee ddooeess notnot knowknow howhow toto modifymodify themthem whenwhen theythey offendoffend

commoncommon sense.sense. ThoseThose learnedlearned inin thisthis willwill understandunderstand whatwhat

II mean.mean.

DeliaDelia PitturaPittura VenezianaVeneziana
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GEORGEGEORGE ADAMSADAMS 17911791

MoreMore fromfrom GeorgeGeorge Adams:Adams: hishis observationsobservations onon thethe cameracamera obscuraobscura asas anan

aidaid toto artists.artists.

VariousVarious havehave beenbeen thethe methodsmethods usedused toto facilitatefacilitate thethe practicepractice ofof

perspective,perspective, asas wellwell forfor thosethose whowho understand,understand, asas forfor thosethose whowho

areare ignignoranorantt ofofthatthat art;art; andand thoughthough somesome havehave supposedsupposed thatthat thethe

warmthwarmth ofofimaginationimagination andand luxurianceluxuriance ofoffancy,fancy, whichwhich impelsimpels thethe

mindmind toto thethe cultivationcultivation ofof thethe finefine arts,arts, isis notnot toto bebe confinedconfined toto

mechanicalmechanical modes,modes, yetyet uponupon enquiryenquiry theythey willwill find,find, thatthat thethe mostmost

ableable andand accomplishedaccomplished artistsartists areare oftenoften obligedobliged toto havehave recourserecourse

toto somesome rules,rules, andand toto useuse somesome mechanicalmechanical contrivancescontrivances toto guideguide

andand correctcorrect thetheirir penpencilcil.. SoSo greatgreat isis thethe difficulty,difficulty, andand soso tedioustedious

thethe opopereratatioionn ofof puttingputting objectsobjects inin truetrue perspective,perspective, thatthat theythey

trusttrust mostlymostly toto theirtheir eyeeye andand habithabit forfor success;success; howhow wellwell theythey

succeed,succeed, wewe maymay decidedecide fromfrom thethe portraitsportraits drawndrawn byby thethe bestbest

artists,artists, andand thethe differentdifferent judgjudgemenementsts formeformedd concerningconcerning them.them.

MrMr EckhardtEckhardt hashas wellwell observed,observed, thatthat therethere isis nono artistartist whowho willwill bebe

hardyhardy enoughenough toto saysay thatthat hehe cancan delineatedelineate (by(by thethe eye)eye) thethe samesame

objectobject twicetwice withwith exactness,exactness, andand preservepreserve aa justjust andand simisimilarlar pro-pro-

portportionion ofofpartsparts inin each.each. InIn oneone ofofthethe figuresfigures wewe shallshall findfind somesome ofof

thethe partsparts largerlarger thanthan thethe other:other: bothboth canncannotot bebe right:right: yetyet suppos-suppos-

inging themthem bothboth perfectlyperfectly thethe same,same, neitherneither maymay bebe conformableconformable toto

nature.nature. AddAdd toto this,this, manymany situationssituations ofofanan objobjectect occoccur,ur, whwhichich nono

eye,eye, howeverhowever habituated,habituated, cancan representrepresent withwith accuracyaccuracy TheThe

methodsmethods mostmost generallygenerally inin useuse areare (1)(1) thethe cameracamera obscuraobscura (2)(2) thethe

glassglass mediummedium oror planeplane (3)(3) aa frameframe ofofsquares.squares.

GeometricalGeometrical andand GraphicalGraphicalEssaysEssays

GEORGEGEORGE ADAMSADAMS 17941794

InIn thisthis lecture,lecture, AdamsAdams givesgives aa commentarycommentary onon opticalopticalprojections.projections.

WeWe areare ableable byby thethe assiassistanstancece ofof glassesglasses toto unite,unite, inin oneone sensiblesensible

point,point, aa greatgreat numbernumber ofofraysrays proceedingproceeding fromfrom thethe samesame pointpoint ofof

anan object;object; thethe raysrays thuthuss uniunitedted inin aa pointpoint formform anan imageimage ofof thatthat

poipointnt ofofthethe objectobject fromfrom whichwhich theythey procproceed;eed; thisthis imageimage isis brighterbrighter

inin proportionproportion asas thetherere areare moremore raysrays united,united, andand moremore distinctdistinct inin

proportionproportion aass tthhee orderorder inin whichwhich theythey proceed,proceed, isis betterbetter pre-pre-

servedserved inin theirtheir union.union. OnOn placingplacing aa polpolishisheded andand whitewhite planeplane atat

thethe window.window. TheThe colouringcolouringherehere isisjustjust andand natural,natural, thethe lightslights andand

shadesshades perfectlyperfectly just,just, andand thethe motionsmotions ofof allall objobjectectss areare perfectlyperfectly

expressed;expressed; thethe leavesleaves quiver,quiver, thethe boughsboughs wave,wave, thethe birdsbirds fly,fly, &c.&c.

asas inin nature,nature, thoughthough muchmuch quicker,quicker, andand inin aa lesserlesser scene.scene. FromFrom

thethe cameracamera obscura,obscura, thethe painterpainter maymay learnlearn hishis imperfections;imperfections; hehe

maymay seesee whatwhat hehe shouldshould do,do, andand knowknow whatwhat hehe cancannonott perform.perform.

LecturesLectures onon NaturalNatural andand ExperimentalExperimental PhilosophyPhilosophy

W.W. H.WOLLASTONH.WOLLASTON 18071807

AA descriptiondescription ofofthethe cameracamera lucidalucida -- byby itsits inventor.inventor.

HavingHaving aa shortshort timetime sincesince amusedamused myselfmyselfwithwith attemptsattempts toto sketchsketch

variousvarious interestinginteresting views,views, withoutwithout anan adequateadequate knowledgeknowledge ofofthethe

artart ofof drawing,drawing, mymy mindmind waswas naturallynaturally employedemployed inin facifacilitalitatintingg

thethe meansmeans ofof transferringtransferring toto paperpaper thethe apparentapparent relativerelative posi-posi-

tionstions ofof ththee obobjejectctss beforebefore me;me; andand II amam inin hopeshopes thatthat thethe

instrument,instrument, whichwhich II contrivedcontrived foforr ththisis purpose,purpose, maymay bebe accept-accept-

ableable eveneven toto thosethose whowho havehave attainedattained toto greatergreater proficiencproficiencyy inin thethe

art,art, onon accountaccount ofof thethe manymany advantagesadvantages itit possessespossesses overover thethe

CameraCamera Obscura.Obscura.

TheThe principlesprinciples onon whichwhich itit isis constructedconstructed willwill prprobobabablyly bebe

mostmost distinctlydistinctly explainedexplained byby tracingtracing thethe successivesuccessive steps,steps, byby

whichwhich II proceededproceeded inin itsits formation.formation.

WhileWhile II looklook directlydirectly downdown atat aa sheetsheet ofofpaperpaper onon mymy table,table, ifif II

holdhold betweenbetweenmymy eyeeye andand thethe paperpaper aa piecepiece ofofplainplain glass,glass, inclinedinclined

fromfrom meme downwardsdownwards atat anan ananglegle ofof45°,45°, II seesee byby reflectionreflection thethe viewview

thatthat isis beforebefore me,me, inin thethe samesame directiondirection thatthat II seesee mymy paperpaper

throughthrough thethe glass.glass. II mightmight thenthen taketake aa sketchsketch ofof it;it; butbut thethe positionposition

ofofthethe objectsobjects wouldwould bebe reversed.reversed.

ToTo obtobtainain aa directdirect view,view, itit isis necessarynecessary toto havehave twotwo reflections.reflections.

TheThe transparenttransparent glassglass mustmust forfor thisthis pupurprpososee bebe inclinedinclined toto thethe

perpendicularperpendicular lineline ofof sightsight onlyonly thethe halfhalfofof 45°,45°, thatthat itit maymay reflectreflect

thethe viewview aa secondsecond timetime fromfrom aa piecepiece ofof lookinglooking glassglass placedplaced

beneathbeneath it,it, andand inclinedinclined upwardsupwards atat anan equalequal angle.angle. TheThe objectsobjects

nownow appearappear asas ifif seenseen throughthrough thethe paperpaper inin thethe samesame placeplace asas

before;before; butbut theythey areare directdirect insteadinstead ofof beingbeing inverted,inverted, andand theythey

maymay bebe discerneddiscerned inin thisthis mannermanner sufficientlysufficiently wellwell forfor determin-determin-

inging thethe priprincincipalpal positions....positions.... ButBut thosethose whowho areare conveconversantrsant withwith

thethe sciencescience ofof opticsoptics willwill perceiveperceive thethe advantageadvantage thatthat maymay bebe



thethe placeplace ofoftheirtheir union,union, youyou willwill seesee thisthis imageimage paintedpainted inin allall it'sit's

properproper colours,colours, ififnono adventitiousadventitious lightlight isis permittedpermitted toto disturbdisturb oror

renderrender itit confusedconfused

YouYou seesee whatwhat aa beautifulbeautiful andand livelylively picturepicture ofof allall thethe objectsobjects

beforebefore thethe windowwindow isis exhibitedexhibited onon thethe screen.screen. ItIt maymay withwith propri-propri-

etyety bebe termedtermed nature'snature's artart ofofpainting.painting. YouYou havehave perspectiveperspective herehere

inin perfection,perfection, oror aa justjust diminutiondiminution ofof objectsobjects inin proportionproportion toto thethe

distances,distances,
thethe imagesimages beingbeing

allall inin
proportionproportion toto thethe respectiverespective

apparentapparent magnitudesmagnitudes ofofthethe objectsobjects seenseen byby anan eyeeye atat thethe holehole inin

derivedderived inin thisthis instanceinstance fromfrom prismaticprismatic reflection;reflection; forfor whenwhen aa rayray

ofof lightlight hashas enteredentered aa solidsolid piecepiece ofof glass,glass, andand fallsfalls fromfrom withinwithin

uponupon anyany surface,surface, atat anan inclinationinclination ofof onlyonly twenty-twotwenty-two oror twenty-twenty-

threethree degrees,degrees, asas aboveabove supposed,supposed, thethe refractiverefractive powerpower ofof thethe

glassglass isis suchsuch asas toto suffersuffer nonenone ofof thatthat lightlight toto passpass out,out, andand thethe

surfacesurface becomesbecomes inin ththisis casecase thethe mostmost brilliantbrilliant reflectorreflector thatthat cancan

bebe employed.employed.

ThereThere isis anotheranother circumstancecircumstance inin ththisis constructionconstruction necessarynecessary

toto bebe attendedattended to,to, andand whwhichich remainsremains toto bebe explained.explained. WhereWhere thethe
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reflectionreflection waswas producedproduced byby aa piecepiece ofof plainplain glass,glass, itit isis obviousobvious

thatthat anyany objectsobjects behindbehind thethe glassglass (if(if sufficientlysufficiently illuminated)illuminated)

mightmight bebe seenseen throughthrough ththee glglasasss asas wellwell asas thethe reflectedreflected image.image.

ButBut whenwhen thethe prismaticprismatic reflectorreflector isis employed,employed, sincesince nono lightlight cancan

bebe transmittedtransmitted directlydirectly throughthrough it,it, thethe eyeeye mustmust bebe soso placedplaced thatthat

onlyonly aa partpart ofof itsits pupilpupil maymay bebe interceptedintercepted byby thethe edgeedge ofof thethe

prism....prism.... TheThe distantdistant objectsobjects willwill thenthen bebe seenseen byby thisthis poportirtionon ofof

thethe eye.eye. whilewhile thethe paperpaper andand pencilpencil areare seenseen pastpast thethe edgeedge ofof thethe

prismprism byby thethe remainderremainder ofofthethe pupil.pupil.

DescriptionDescription ofofthethe CameraCamera LucidaLucida

fulful artistsartists realizedrealized thatthat thethe representationsrepresentations producedproduced byby thethe

daguerreotypedaguerreotype werewere proofproof thatthat certaincertain ofof thethe greatgreat portraitistsportraitists

werewere right,right, artistsartists suchsuch asas Bellini,Bellini, LeonardoLeonardo dada Vinci,Vinci, Raphael,Raphael,

HansHans HolbeinHolbein andand Ingres,Ingres, who,who, untiluntil then,then, werewere criticizedcriticized forfor

drawingdrawing lineslines whichwhich werewere tootoo perfectlyperfectly defineddefined andand forfor aa lalackck ofof

variationvariation inin thethe volume.volume. Indeed,Indeed, II shouldshould bebe greatlygreatly astonishedastonished

hadhad MeissonierMeissonier notnot beenbeen struckstruck byby thethe similaritysimilarity inin aspectaspect

betweenbetween thethe paintingspaintings ofof thethe menmen II havehave justjust namednamed andand thethe

resultsresults obtainedobtained fromfrom thethe instrumentinstrument inventedinvented byby MrMr Daguerre.Daguerre.

SalonSalon ofof 18501850

JOHNJOHN RUSKINRUSKIN 18431843

Ruskin'sRuskin's observationsobservations onon thethe similaritysimilarity inin tonalitytonality betweenbetween thethe projectedprojected

imageimage andand thethe worksworks ofofthethe oldold masters.masters.

NowNow ththee fifinenelyly-t-tononeded pipictcturureses ofof thethe oldold mastersmasters aarree,, iinn tthhiiss

respect,respect, somesome ofofthethe notesnotes ofofnaturenature playedplayed twotwo oror ththrereee octavesoctaves

belowbelow herher key,key, thethe darkdark objectsobjects inin thethe middlemiddle distancedistance havinghaving

precipreciselysely thethe samesame relationrelation toto thethe lightlight ofofthethe skysky whichwhich theythey havehave

inin nature,nature, butbut thethe lightlight beingbeing necessarilynecessarily infinitelyinfinitely lowered,lowered, andand
thethe massmass ofof thethe shadowshadow deepeneddeepened inin thethe samesame degree.degree. II havehave

oftenoften beenbeen struck,struck, whenwhen lookinglooking atat aa camera-obscurocamera-obscuro onon aa darkdark

day,day, withwith thethe exactexact resemblanceresemblance thethe imageimage borebore toto oneone ofof thethe

finestfinest picturespictures ofof thethe oldold masters,masters, allall thethe foliagefoliage comingcoming darkdark

againstagainst thethe sky,sky, andand nothingnothing beibeingng seeseenn inin itsits massmass butbut herehere andand

therethere thethe isolatedisolated lightlight ofof aa silverysilvery stemstem oror anan unusuallyunusually illu-illu-

minedmined clustercluster ofofleafage.leafage.

ModernModern PaintersPainters

EUGENEEUGENE DEMIRECOURTDEMIRECOURT 18551855

II hadhad noticed,noticed, beforebefore findingfinding thisthis passage,passage, thatthat somesome ofofIngres'sIngres's laterlaterportraitsportraits

lackedlacked thethe subsubtletle tonalitytonality ofof earlierearlier paintings.paintings. AsAs thisthis changechange camecame afterafter thethe

inventioninvention ofof chemicchemicalal photogrphotography,aphy, II suspectedsuspected hehe mimighghtt hahaveve usedused pho-pho-

tographstographs forfor thesethesepainpain tings,tings, withwith littlelittle oror nono referencereference toto thethe livelive model.model.

M.M. Sudre,Sudre, ourour mostmost distinguisheddistinguished lithographer,lithographer, producedproduced thisthis

picture,picture, withwith thethe mostmost remarkableremarkable talent.talent. EachEach proofproofofofhishis workwork

soldsold forfor nono lessless thanthan 100100 francs.francs. HeHe isis thethe onlyonly oneone whomwhom M.M.
Ingres,Ingres, veryvery proudproud ofof hishis reputation,reputation, permitspermits toto reproducereproduce hishis

works,works, asas youngyoung NadarNadar isis thethe onlyonly photographerphotographer toto whomwhom hehe

sendssends peoplepeople ofofwhomwhom hehe wantswants toto havehave aa perfectperfect likeness.likeness. TheThe

photographsphotographs ofofNadarNadar araree soso marvellouslymarvellously exact,exact, thatthat M.M. Ingres,Ingres,

withwith theitheirr helphelp,, composescomposes thethe mostmost admirableadmirable portraitsportraits withoutwithout

anyany needneed ofofthethe original'soriginal's presence.presence.

IngresIngres

ETIENNE-JEANETIENNE-JEAN DELECLUZEDELECLUZE 18511851

SoonSoon afterafter thethe inventioninvention ofofphotography,photography, FrenchFrench painterpainter andand criticcritic DelecluzeDelecluze

observesobserves thethe similaritiessimilarities betweenbetween thethe daguerreotypedaguerreotype andand thethe worksworks ofofvariousvarious

earlierearlier artists.artists.

[Meissonier's][Meissonier's] paintings,paintings, remarkableremarkable forfor theirtheir quality,quality, smallsmall

sizesize andand thethe exactnessexactness ofof thethe likeness,likeness, will,will, II believe,believe, markmark anan

unusunusualual timtimee inin thethe hishistortoryy ofof art:art: aa periodperiod whenwhen thethe influenceinfluence ofof

thethe daguerreotypedaguerreotype hadhad aa seriousserious influenceinfluence onon ththee ststududieiess andand

completedcompleted worksworks ofof artists.artists. WheneverWhenever MeissonierMeissonier embarkedembarked onon

GLASS,OPTICSGLASS,OPTICS ANDAND SECRECYSECRECY

ArtistsArtists areare generallygenerallysecretivesecretive aboutabout theirtheirmethodsmethods -- eveneven today.today. PaintingPainting isis aa

privateprivate activity,activity, andand artists,artists, inin general,general, seesee nono needneed toto explainexplain howhow theirtheir workwork

isis done,done, preferringpreferring toto letlet ititspeakspeak forfor itself.itself. SkillsSkills andand techniquestechniques maymay bebe taughttaught

-- butbut byby example,example, andand byby endlessendless practice.practice. ItIt waswas everever thus.thus. SomeSome aspectsaspects ofof

thethe painter'spainter's craftcraft maymay bebe writtenwritten down,down, andand theythey oftenoften were,were, butbut thesethese areare

mostlymostly formulasformulas forfor mixingmixing mediumsmediums andand varnishes,varnishes, methodsmethods forfor preparingpreparing aa

canvascanvas oror panel,panel, etc.etc. -- thingsthings thatthat cancan bebe preciselyprecisely describeddescribed andand mustmust bebe

preciselyprecisely repeatable.repeatable. SkillsSkills ofof handhand andand eyeeye cannotcannot bebe taughttaught thisthis way.way. TheThe



aa careercareer asas anan artist,artist, thethe veryvery clearclear talenttalent hehe showshoweded waswas nevernever inin

doubt;doubt; butbut itit seemsseems evidentevident thatthat seeingseeing daguerreandaguerrean printsprints pro-pro-

videdvided himhim withwith materialmaterial forfor reflection,reflection, thethe resultsresults ofof which,which,

altered,altered, guidedguided andand perfectedperfected thethe wayway hehe viewsviews andand imitatesimitates

nature.nature. TheThe daguerreotype,daguerreotype, byby arrivingarriving inin thethe worldworld withwith itsits rec-rec-

titudetitude andand slightlyslightly brutalbrutal boldness,boldness, hadhad thethe effecteffect ofof aa sagesage whowho

tellstells thethe truthtruth bluntly;bluntly; itit waswas bothboth admiredadmired andand rejectedrejected byby all.all.

However,However, afterafter thethe initialinitial astonishmentastonishment andand fitsfits ofofrage,rage, thought-thought-

useuse ofof opticsoptics isis aa skillskill ofof handhand andand eye,eye, moremore easilyeasily demonstrateddemonstrated thanthan

explainedexplained inin writing.writing.

AtAt thethe dawndawn ofof thethe Renaissance,Renaissance, thethe skillsskills ofof thethe variousvarious craftscrafts andand tradestrades

werewere thethe collectivecollective propertyproperty ofof theirtheir practitioners.practitioners. TheThe guildsguilds werewere oftenoften

fiercelyfiercely protectiveprotective ofoflocallocal expertise,expertise, particularlyparticularly ifif thisthis waswas thethe foundationfoundation ofof

theirtheir prosperityprosperity (see(see ChloeChloe Zerwick,Zerwick, below,below, onon thethe restrictionsrestrictions impoimposedsedonon thethe

MuranoMurano glassworkers).glassworkers). Today,Today, high-techhigh-tech industriesindustries protectprotect theirtheir expertiseexpertise

withwith draconiandraconian non-disclosurenon-disclosure agreements.agreements. NotNot muchmuch hashas changedchanged
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ForFor somethingsomething asas seeminglyseemingly 'magical''magical' asas aa projectionprojection therethere werewere otherother

pressingpressing reasonsreasons forfor secrecy.secrecy. ScholarsScholars realizedrealized thatthat somesome aspectsaspects ofof theirtheir

knowledgeknowledge couldcould bebe abusedabused byby thethe irresponsibleirresponsible oror thethe unscrupulous,unscrupulous, andand

tootookk paipainsns toto concealconceal suchsuch thingsthings (see(see RogerRoger Bacon'sBacon's instructioninstruction toto hishis fellowfellow

scientists,scientists, forfor example,example, andand WilliamWilliam RomaineRomaine Newbold'sNewbold's commentarycommentary onon

Bacon'sBacon's useuse ofofciphersciphers andand codes).codes). ThereThere cacann bebenono doubtdoubt thatthat opticaloptical projec-projec-

tionstions wouldwould fallfall intointo thisthis category.category. OneOne hundredhundred andand fiftyfifty yeayearsrs befbeforeore vanvan

EyckEyck andand Campin,Campin, thethe conserconservativesvatives inin thethe ChurchChurch hadhad mademade suchsuch cautioncaution

obligatoryobligatory -- forfor fearfear ofof excommunicationexcommunication oror worseworse (Grant).(Grant). TheThe inquisitioninquisition

stillstill castcast aa shadowshadow overover scientificscientificandand technicaltechnical innovationinnovation twotwo hundredhundredyearsyears

laterlater (see(see ClubbClubb onon deltadelta Porta;Porta; andand Galileo'sGalileo's recantation).recantation).

ThereThere werewere waysways ofof imimpapartrtiningg ininfoformrmatatioionn onon 'dangerous''dangerous' topics,topics,

howeverhowever -- throughthrough codes,codes, ciphersciphers andand riddles.riddles. CodesCodes andand ciphersciphers cancan onlyonly bebe

disentangleddisentangled byby thosethose inin possessionpossession ofof thethe keykey.. RiddRiddles,les, onon thethe otherother hand,hand,

usingusing wordword substitutionssubstitutions oror otherwisejumblingotherwisejumbling thethe meameaningning,, cancan bebe accessi-accessi-

bleble toto thosethose whowho alreadyalready understandunderstand thethe topic,topic, butbut ofofnono helphelp toto anyoneanyone elseelse

(see(see deltadelta Porta;Porta; andand KasparKaspar Schott'sSchott's remarksremarks onon thethe Italian'sItalian's subterfuge).subterfuge).

ROGERROGER BACONBACON c.c. 1214-941214-94

OfOf ArtArt andand NatureNature

FirstFirst ofof all,all, II considerconsider thatthat thethe secsecretretss ofofNaturNaturee contacontaynedyned inin thethe

skinsskins ofof GoatesGoates andand sheep,sheep, areare notnot spokenspoken of,of, leastleast everyevery manman

shouldshould understandunderstand them.them. AsAs SocratesSocrates andand AristotleAristotle willeth,willeth, forfor

hehe affirmethaffirmeth inin hishis bookebooke ofof Secrets,Secrets, thatthat heehee isis aa breakerbreaker ofof thethe

celestiallcelestiall sseealalee tthhatat makethmaketh thethe secretssecrets ooff AArrtt andand NatureNature

common;common; addingadding moreovermoreover thatthat manymany evilsevils betidebetide himhim thatthat

revealethrevealeth secretessecretes AndAnd theythey areare nono longerlonger toto beebee tearmedtearmed

Secrets,Secrets, whenwhen thethe wholewhole multitudemultitude isis acquaacquaintedinted withwith themthem ......

ForFor thatthat whicwhichh seemseemetheth untounto all,all, isis true,true, asas alsalsoo thathatt whichwhich isis soso

judgedjudged ofof byby ththee wiswise,e, andand menmen ofof bestbest account.account. WhereforeWherefore thatthat

whicwhichh seemseemetheth toto many,many, thatthat isis toto thethe commoncommon people,people, soso farrefarre

forthforth asas itit seemethseemeth such,such, mustmust ofofnecessitienecessitie beebee false.false. II speakespeake ofof

thethe CommonCommon sort,sort, inin thatthat Sence,Sence, asas itit isis heereheere distinguisheddistinguished

agaynstagaynst thethe lealearnerned.d. ForFor inin thethe commoncommon conceytesconceytes ofofthethe minde,minde,

theythey agreagreee withwith thethe learned,learned, butbut inin thethe properproper principlesprinciples andand con-con-

clusionsclusions ofof ArtsArts andand SciencesSciences theythey disagdisagree,ree, toyltoylinging themselvesthemselves

aboutabout meeremeere appearances,appearances, andand sophistications,sophistications, andand quirks,quirks, andand

quiddities,quiddities, andand suchsuch likelike trash,trash, whereofwhereof wisewise menmen makemake nono

account.account. InIn thingsthings properproper therefore,therefore, andand inin secretes,secretes, thethe

commoncommon peoplepeople dodo erre,erre, andand inin thisthis respectrespect theythey areare oppositeopposite toto

ththee lealearnrneded,, butbut inin commoncommon mattersmatters theythey areare comprehendedcomprehended

thingsthings whichwhich areare mostmost excellent.excellent. AndAnd ifif theythey dodo conceiveconceive anyany

worthyworthy thing,thing, itit isis altogitheraltogither byby chancechance andand fortune,fortune, && theythey dodo

exceedinglyexceedingly abuseabuse thatthat theirtheir knowledge,knowledge, toto ththee grgreaeatt damagedamage

andand hurthurt ofofmanymany men,men, yea,yea, eveneven ofofwholewhole societies:societies: soso thatthat hehe isis

worseworse thanthan madmad thatthat publishethpublisheth anyany secret,secret, unlesseunlesse hehe concealeconceale

itit fromfrom thethe multitude,multitude, andand inin suchsuch wisewise deliverdeliver it,it, thatthat eveneven thethe

studiousstudious andand learnedlearned shallshall hardlyhardly understandunderstand it.it. ThisThis hathhath beenebeene

thethe coursecourse whichwhich wisewise menmen havehave observedobserved fromfrom thethe beginning,beginning,

whowho byby manymany meanesmeanes havehave hiddenhidden thethe secretssecrets ofofwisedomewisedome fromfrom

thethe commoncommon people.people.

WILLIAMWILLIAM ROMAINEROMAINE NEWBOLD,NEWBOLD, TheThe CiphCipherer ofofRogerRoger Bacon,Bacon, 19281928

ItIt waswas onlyonly duringduring thethe twentytwenty yearsyears fromfrom 12371237 toto 12571257 thatthat BaconBacon

enjoyedenjoyed comparativecomparative freedomfreedom andand possessedpossessed sufficientsufficient moneymoney

forfor thethe prosecutionprosecution ofof hishis scientificscientific work.work. DuringDuring thothosese yeayearsrs hehe

mademade whatwhat hehe regardedregarded asas scientificscientific discoveriesdiscoveries ofof thethe utmostutmost

importance,importance, andand itit isis extremelyextremely probableprobable thatthat thethe telescopetelescope andand

thethe microscope,microscope, inin somesome form,form, werewere amongamong them.them. Thereafter,Thereafter,

forfor thirty-fivethirty-five yearsyears oror more,more, hehe worked,worked, whenwhen permittedpermitted toto

workwork atat allall (for(for atat leastleast somesome ofof thosethose yearsyears werewere passedpassed inin

prison),prison), underunder severesevere restrictions,restrictions, closelyclosely watchedwatched byby suspicioussuspicious

andand hostilehostile eyes.eyes. TheThe majoritymajority ofof hishis contemporaries,contemporaries, andand veryvery

manymany amongamong ththososee ofof positionposition andand power,power, wouldwould havehave seenseen inin

hishis achievementsachievements conclusiveconclusive proofproof ofof commercecommerce withwith thethe devil,devil,

andandmany,many, eveneven ofofthethe moremore enlightened,enlightened, wouldwould havhavee foufoundnd inin hishis

teachingsteachings equallyequally goodgood reasonsreasons forfor sendingsending himhim toto thethe stake.stake. HeHe

must,must, therefore,therefore, asas aa meremere ordinaryordinary precaution,precaution, havehave beenbeen com-com-

pelledpelled toto keepkeep thesethese discoveriesdiscoveries secret,secret, eithereither lockedlocked upup inin hishis

ownown brbreaeastst oror atat momostst cocommmmununicaicatetedd toto aa fewfew trustworthytrustworthy

friends.friends. WhatWhat wouldwould havehave beenbeen hishis reacreactiontion agaiagainstnst suchsuch circum-circum-

stancesstances asas these?these? WhatWhat coursecourse ofof actionaction wouldwould theythey havehave drivendriven

himhim toto adopt?.adopt?. ..

Bacon'sBacon's reticencereticence aboutabout hishis discoveries,discoveries, eveneven beforebefore hehe

enteredentered thethe FraFrancncisciscanan OrdOrder,er, waswas notnot entirely,entirely, nor,nor, II think,think,

chiefly,chiefly, duedue toto fearfear ofof persecution;persecution; itit waswas groundedgrounded inin hishis mostmost

sacredsacred convictions.convictions. HeHe waswas profoundlyprofoundly religious;religious; inin everythingeverything

hehe sawsaw thethe handhand ofofGod.God. TheThe meremere factfact thatthat thethe secretssecrets ofofNatureNature

hadhad thenthen soso longlong beenbeen hiddenhidden isis toto himhim conclusiveconclusive proofproofthatthat GodGod

willswills itit soso toto be.be. TheThe solitarysolitary scholarscholar whowho succeedssucceeds inin liftinglifting aa

cornercorner ofof thethe veilveil has,has, hehe believed,believed, beenbeen admittedadmitted byby GodGod toto HisHis

confidence,confidence, andand isis therebythereby placedplaced underunder thethe mostmost solemnsolemn obliga-obliga-

tiontion conceivableconceivable toto makemake nono useuse ofof hishis knowledgeknowledge whichwhich GodGod



underunder thethe lawelawe ofof all,all, andand thereintherein consentconsent withwith thethe lealearnerned.d. AndAnd

asas forfor thesethese commyncommyn things,things, theythey areare ofof smallsmall value,value, notnot worthyworthy

toto beebee soughtsought afterafter forfor themselves,themselves, butbut inin regarderegarde ofof thingsthings par-par-

ticularticular andand proper.proper. NowNow thethe causecause ofof thisthis concealementconcealement amongamong

allall wisewise menmen isis thethe contemptcontempt andand neglectneglect ofofthethe secretessecretes ofofwise-wise-

domedome byby thethe vulgarvulgar sort,sort, thatthat knowethknoweth notnot howhow toto useuse thosethose

wouldwould notnot approve.approve. EspeciallyEspeciallymustmust hehe bbee carefulcareful notnot toto betraybetray itit

toto thethe vulgar.vulgar. GodGod hashas indeedindeed Himself,Himself, withwith specialspecial regardregard forfor

thisthis contingency,contingency, directlydirectly inspiredinspired scientificscientific men,men, whenwhen writingwriting

ofoftheirtheir discoveries,discoveries, toto concealconceal themthem eithereither inin obscureobscure languagelanguage

suchsuch asas waswas usedused byby philosophers,philosophers, oror inin peculiarpeculiar technicaltechnical termsterms

suchsuch asas werewere usedused byby alchemists,alchemists, oror inin cipher.cipher.
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EDWARDEDWARD GRANT,GRANT, 'Science'Science andand TheologyTheology inin thethe MiddleMiddle Ages',Ages', 19861986

SuspiciousSuspicious ofof thethe emphasisemphasis onon philosophyphilosophy andand secusecularlar learlearningning

thatthat hadhad occurredoccurred duringduring thethe 1260s1260s andand fearfulfearful ofof thethe appappliclicatioationn

ofof AristotelianAristotelian philosophyphilosophy toto theology,theology, traditionaltraditional andand conserva-conserva-

tivetive theologians,theologians, inspiredinspired byby SaintSaint Bonaventure,Bonaventure, soughtsought toto stemstem

thethe tidetide byby outrightoutright condemnationcondemnation ofof ideasideas theythey consideredconsidered sub-sub-

versive.versive. SinceSince repeatedrepeated warningswarnings ofof thethe inherentinherent dangersdangers ofof

secularsecular philosophyphilosophy andand thethe perilsperils ofof itsits applicationapplication toto theologytheology

hadhad beenbeen ofof littlelittle avail,avail, thethe traditionaltraditional theologians,theologians, manymany ofof

whomwhom werewere neo-Augustinianneo-Augustinian Franciscans,Franciscans, appealedappealed toto thethe

bishopbishop ofof Paris,Paris, EtienneEtienne Tempier,Tempier, whowho respondedresponded inin 12701270 withwith aa

condemnationcondemnation ofof 1313 propositions,propositions, whichwhich waswas followedfollowed inin 12771277 byby

aa massivemassive condemnationcondemnation ofof 212199 prpropooposisitiotionsns,, anyany oneone ofof whichwhich

waswas heldheld atat ththee pripricece ofofexcommunication.excommunication.

ControversialControversial andand difficultdifficult toto assess,assess, thethe CondemnationCondemnation ofof

12771277 loomslooms largelarge inin thethe relationsrelations betweenbetween theologytheology andand science.science.

ExceptExcept forfor articlesarticles directeddirected specificallyspecifically againstagainst ThomasThomas Aquinas,Aquinas,

whichwhich werewere nullifiednullified inin 1325,1325, thethe condcondemnaemnationtion remaremainedined inin

effecteffect duringduring thethe fourteenthfourteenth centurycentury andand mademade anan impactimpact eveneven

beyondbeyond thethe regionregion ofof Paris,Paris, wherewhere itsits legallegal forceforce waswas confined.confined.

HastilyHastily compiledcompiled fromfrom aa widewide varietyvariety ofofwrittenwritten andand oraloral sources,sources,

thethe 219219 condemnedcondemned errorserrors werewere withoutwithout apparentapparent order,order, repeti-repeti-

tious,tious, andand eveneven contradictory.contradictory. OrthodoxOrthodox andand heterodoxheterodox opinionsopinions

werewere mingledmingled indiscriminately.indiscriminately.AA numbernumber ofofthethe errerrorsors werewere rele-rele-

vantvant toto science.science. OfOf these,these, manymany werewere condemnedcondemned inin orderorder toto

preservepreserve God'sGod's absoluteabsolute powerpower (potentia(potentia DeiDei absoluta),absoluta), aa powerpower

thatthat naturalnatural philosophersphilosophers werewere thoughtthought toto havhavee undundulyuly restrictedrestricted

asas theythey eagerlyeagerly soughtsought toto interpretinterpret thethe worldworld inin accordanceaccordance withwith

AristotelianAristotelian principles.principles.

DAVIDDAVID C.C. LILI NDBERG,NDBERG, JohnJohn PechamPecham andand thethe ScienceScience ofofOptics:Optics: 'Perspective}'Perspective}

communis',communis', 19701970

TheThe secondsecond halfhalfofofthethe thirteenththirteenth centurycenturysawsaw threethree greatgreat authoritiesauthorities onon optics.optics.

BaconBacon waswas consideredconsidered dangerousdangerous byby thethe ChurchChurch andand waswas suppressed;suppressed; WiteloWitelo

describeddescribed projectionsprojections butbut disguiseddisguised thethe meansmeans achievingachieving themthem (see(see pagepage

206J;206J; thethe third,third, JohnJohn Pecham,Pecham, waswas thethe mostmost influential.influential. LikeLike BaconBacon andand Witelo,Witelo,

PechamPecham studiedstudied atat thethe UniversityUniversity ofof Paris,Paris, butbut hehe waswas aa zealouszealous conservativeconservative

whowho supportedsupported thethe BishopBishop ofof Paris'Paris'ss condemnationscondemnations ofof 1277.1277. This,This, perhaps,perhaps,

accountsaccounts forfor hishis surprisesurprise appointmentappointment asas ArchbishopArchbishop ofofCanterburyCanterbury twotwo yearsyears

later.later. HisHis PerspectivaPerspectiva communiscommunis waswas veryvery widelywidely read,read, andand waswas adoptedadopted allall

overover EuropeEurope asas thethe standardstandard (official?)(official?) textbooktextbook onon optics.optics. ItIt makesmakes nono mentionmention

ofofprojections.projections.

goinggoing beyondbeyond standardstandard bibliographicalbibliographical works,works, textstexts oror mono-mono-

graphsgraphs dealingdealing withwith PechamPecham andand hishis contemporaries,contemporaries, andand easilyeasily

availableavailable cataloguescatalogues ofof manuscriptmanuscript collections,collections, II havehave locatedlocated

sixty-twosixty-two copiescopies -- oneone fromfrom thethe thirteenththirteenth century,century, twenty-ninetwenty-nine

fromfrom thethe fourteenthfourteenth century,century, twenty-sixtwenty-six fromfrom thethe fifteenthfifteenth

century,century, twotwo fromfrom thethe sixteenthsixteenth century,century, oneone fromfrom thethe seven-seven-

teenthteenth century,century, andand threethree forfor whichwhich II havehave nono date.date. AnAn exhaustiveexhaustive

searchsearch ofofmanuscriptmanuscript collectionscollections wouldwould doubtlessdoubtless turnturn upup severalseveral

more.more. Nonetheless,Nonetheless, sixty-twosixty-two manuscriptsmanuscripts isis anan exceptionallyexceptionally

largelarge numbernumber ofof extantextant copiescopies ofof aa medievalmedieval workwork onon optics,optics, par-par-

ticularlyticularly inin viewview ofof thethe factfact thatthat Pecham'sPecham's treatisetreatise isis largelylargely

geometricalgeometrical andand thusthus hashas nono appreciableappreciable philosophical,philosophical, theologi-theologi-

cal,cal, oror medicalmedical content.content. NoNo otherother medievalmedieval opticaloptical workwork isis extantextant

inin nearlynearly asas manymany copies,copies, andand wewe areare forcedforced toto concludeconclude ththatat ththee

PerspectivaPerspectiva commcommunisunis becbecameame thethe standardstandard elementaryelementary opticaloptical

textbooktextbook ofofthethe latelate MiddleMiddle Ages.Ages.

TheThe PerspectivaPerspectiva communiscommunis retainedretained itsits poppopulaularitrityy longlong afterafter

thethe adventadvent ofof priprintentedd books.books. ItIt waswas printedprinted firstfirst aboutabout 14821482 oror

1483,1483, ninenine timestimes inin thethe sixsixteeteenthnth centurycentury (including(including aa translationtranslation

intointo Italian),Italian), andand forfor thethe eleventheleventh timetime inin 1627.1627. ByBy contrast,contrast,

WitWiteloelo's's PerPerspespectivctivaa waswas printedprinted threethree timestimes inin ththee sisixtxteeeentnthh

century,century, AlhaAlhazen'zen'ss onlonlyy inin 1572,1572, andand Bacon'sBacon's notnot untuntilil 1611614.4.

LecturesLectures onon thethe PerPerspespectictivava communiscommunis werewere includedincluded inin thethe

curriculumcurriculum ofof manymany universitiesuniversities duringduring thethe fourteenthfourteenth throughthrough

sixteenthsixteenth centuries.centuries. ByBy thethe 1390s,1390s, andand continuingcontinuing atat leastleast toto thethe

middlemiddle ofof thethe fifteenthfifteenth cecentnturury,y, ththee PePersrspepectctivivaa communiscommunis waswas

thethe basisbasis ofof regularregular lectureslectures atat thethe UniversityUniversity ofof Vienna.Vienna. InIn 13901390

forfor thethe M.A.M.A. degreedegree thethe UniversityUniversity ofofPraguePrague requiredrequired aa studentstudent toto

attendattend lectureslectures onon thethe PerspectivaPerspectiva communis,communis, andand DouieDouie claimsclaims

thatthat itit waswas usedused asas aa textbooktextbook atat ParParisis asas well.well. TheThe statutesstatutes ofofthethe

UniversityUniversity ofof LeiLeipzipzigg inin thethe fifteenthfifteenth centcenturyury reperepeatedatedlyly referrefer toto

'perspectiva'perspectiva communis,'communis,' basedbased onon Pecham'sPecham's book,book, asas aa topictopic forfor

lectures;lectures; andand thethe editoreditor ofof thethe LeipzigLeipzig (1504)(1504) printedprinted edition,edition,

AndreasAndreas Alexander,Alexander, explainsexplains thatthat hehe hashas beenbeen appointedappointed byby thethe

facultyfaculty ofof artsarts atat LeipzigLeipzig toto lecturelecture onon perspectiveperspective andand hencehence hashas

preparedprepared thethe bookbook forfor thethe useuse ofof students.students. InIn hishis CursusCursus quatuorquatuor

mathematicarummathematicarum artiumartium liberaliumliberalium (Alcala,(Alcala, 15151616,, 15152323,, 15152626,, andand

1528),1528), usedused atat thethe UniUniverversitsitiesies ofof Paris,Paris, Alcala,Alcala, andand Salamanca,Salamanca,

PedroPedro CirveloCirvelo paraphrasesparaphrases thethe PerspectivaPerspectiva communiscommunis inin itsits

entirety.entirety. SedziwojSedziwoj vonvon Czechel,Czechel, whowho lecturedlectured onon thethe PerspectivaPerspectiva

communiscommunis atat CracowCracow earlyearly inin thethe fifteenthfifteenth century,century, pointspoints outout ......

thatthat thethe PerspectivaPerspectiva communiscommunis waswas soso namednamed becausebecause ofof itsits

commoncommon useuse inin thethe schschooools;ls; andand inin 14891489 AlbertAlbert Brudzewski,Brudzewski, oneone

ofof Cracow'sCracow's mostmost distinguisheddistinguished astronomers,astronomers, waswas stillstill lecturinglecturing

PerspectivaPerspectiva communis.communis. Finally,Finally, atat thethe UniversityUniversity ofof



TheThe PerspectivaPerspectiva comcommunmunisis wawass byby farfar thethe mostmost popularpopular ofof allall

medievalmedieval treatisestreatises onon optics,optics, doubtlessdoubtless becausebecause ofof itsits broadbroad

scopescope andand introductoryintroductory character.character. OneOne indicationindication ofof itsits popular-popular-

ityity isis thethe largelarge numbernumber ofof extantextant manuscriptmanuscript copies.copies. WithoutWithout

onon thethe

Wurzburg,Wurzburg, thethe PerspectivaPerspectiva commcommunisuniswaswas thethe basisbasis ofoflectureslectures asas

latelate asas 1594-95.1594-95.

221188 << thethe textualtextual evidenceevidence

    

CHLOECHLOE ZERWICK,ZERWICK, AA ShortShort HistoryHistory ofofGlass,Glass, 19801980

TheThe VenetianVenetian glassmakers'glassmakers' guildguild waswas formedformed inin thethe earlyearly 1200s.1200s.

InIn 1291,1291, thethe glaglassss industryindustry waswas forcedforced byby thethe authoritiesauthorities toto movemove

fromfrom thethe citycity toto thethe nearbynearby islandsislands ofof MuranoMurano -- wherewhere itit hashas

remainedremained toto thisthis dayday -- soso thatthat bothboth thethe dangerdanger ofof firefire fromfrom thethe

furnacesfurnaces inin thethe citycity itselfitselfmightmight bebe eliminatedeliminated andand thethe glassmak-glassmak-

ersers moremore effectivelyeffectively controlled.controlled. ItIt waswas notnot suchsuch aa hardship,hardship, sincesince

MuranoMurano waswas aa summersummer resortresort wherewhere VenetianVenetian aristocratsaristocrats hadhad

villas.villas. OnlyOnly anan hour'shour's rowrow fromfrom Venice,Venice, thethe lagoonlagoon betweenbetween waswas

studdedstudded onon warmwarm nightsnights withwith gondolasgondolas goinggoing toto andand fro.fro.

ThoughThough VenetianVenetian controlcontrol overover thethe glassmakersglassmakers andand theirtheir fami-fami-

lieslies waswas strict,strict, thesethese craftsmencraftsmen werewere highlyhighly regarded.regarded. ManyMany

werewere givengiven patricianpatrician standing,standing, theirtheir daughtersdaughters beinbeingg permitpermittedted

toto marrymarry noblemen.noblemen.

ControlControl waswas crucialcrucial toto VenetianVenetian tradetrade becausebecause thethe glassmak-glassmak-

ersers werewere privyprivy toto manymany jealouslyjealously guardedguarded secretssecrets regardingregarding thethe

constructionconstruction ofoffurfurnacnaces,es, thethe formulasformulas andand proportionsproportions ofofingre-ingre-

dients,dients, andand thethe makingmaking andand handlinghandling ofof tools.tools. GlassmakersGlassmakers atat

thatthat timetime reliedrelied onon trialtrial andand error,error, usingusing ththeieirr eyeye,e, theirtheir judg-judg-

ment,ment, theirtheir pastpast experience,experience, andand thethe knowledgeknowledge handedhanded downdown

fromfrom glassmakersglassmakers beforebefore them.them. VenetianVenetian glassmakersglassmakers werewere notnot

allowedallowed toto leaveleave Murano;Murano; inin fact,fact, escapeescape waswas aa crimecrime whichwhich

carriedcarried thethe deathdeath penalty.penalty. ThereThere areare storiesstories ofof relentlessrelentless assas-assas-

sinssins followingfollowing fleeingfleeing glassmakersglassmakers -- inin oneone case,case, toto thethe veryvery

gatesgates ofof Prague.Prague. YetYet manymany glassmakersglassmakers somehowsomehow diddid leave,leave,

emigratingemigrating andand settingsetting upup manufactoriesmanufactories inin thethe Tyrol,Tyrol, Vienna,Vienna,

Flanders,Flanders, Holland,Holland, France,France, andand England.England. ItIt waswas notnot untiluntil thethe 17th17th

centurycentury thatthat aa bookbook writtenwritten specispecificallficallyy toto instructinstruct glassmakersglassmakers

waswas publishedpublished byby aa Florentine,Florentine, AntonioAntonio Neri.Neri. HisHis book,book, L'ArteL'Arte

VetrariaVetraria (The(The AArrtt ooff Glass),Glass), printedprinted inin 1612,1612, mademade availableavailable toto

everyoneeveryone secretssecrets whichwhich hadhad longlong beenbeen carefullycarefully guarded.guarded.

GIAMGIAMBATBATTISTTISTAA DELLDELLAA PORTA,PORTA, DeFurtivis,DeFurtivis, 15631563

MenMen callcall secretsecret codescodes inin literatureliterature thosethose writingswritings thatthat areare con-con-

structedstructed inin suchsuch aa wayway thatthat theythey cannotcannot bebe interpretedinterpreted byby anyoneanyone

exceptexcept himhim forfor whomwhom theythey areare intended.intended. ButBut ififwewe considerconsider cor-cor-

rectlyrectly wewe willwill clearlyclearly seesee thatthat thisthis namename appliesapplies toto thosethose writingswritings

thatthat thethe peoplepeople ofofourour timetime commonlycommonly callcall riddles.riddles. IfIfthosethose exam-exam-

iningining thethe worksworks ofof ourour predecessorspredecessors cancan workwork outout somethingsomething inin

theirtheir mind,mind, wewe willwill saysay thatthat thesethese secretsecret writingswritings areare nothingnothing

otherother thanthan codes,codes, bbyy wwhhiichch wewe revreveaeall thithingngss obscurelyobscurely andand

brieflybriefly toto thosethose knowingknowing somethingsomething ofofthethe subjectsubject andand byby whomwhom

wewe wishwish thethe subjectsubject explored.explored. Indeed,Indeed, wewe callcall themthem codescodes

becausebecause theythey highlighhighlightt writingwritings,s, wordswords andand sayingssayings withwith charac-charac-

tions,tions, amongamong them,them, sacredsacred mattersmatters andand thethe knowledgeknowledge ofof secretsecret

things:things: soso thesethese hiddenhidden secretssecrets shouldshould notnot bebe revealed,revealed, ourour

ancestorsancestors usedused oftenoften toto cloakcloak andand disguisedisguise themthem withwith obscureobscure

signssigns andand symbolicsymbolic figuresfigures soso theythey shouldshould notnot bebe violatedviolated byby thethe

profaneprofane oror thosethose notnot fullfullyy initiinitiated.ated.

LOUISELOUISE GEORGEGEORGE CLUBB.GiambattistaCLUBB.Giambattista DeliaDelia Porta:Porta: Dramatist,Dramatist, 19651965

TheThe twotwo greatestgreatest touristtourist attractionsattractions ofof NaplesNaples aboutabout thethe yearyear

16001600 were,were, accordingaccording toto contemporarycontemporary report,report, thethe bathsbaths ofof Poz-Poz-

zuolizuoli andand GiambattistaGiambattista DeliaDelia Porta.Porta. CertainlyCertainly DeliaDelia PortaPorta waswas

oneone ofof thethe mostmost famousfamous menmen inin Italy....Italy.... HeHe wrotewrote onon cryptogra-cryptogra-

phy,phy, horticulture,horticulture, optics,optics, mnemonics,mnemonics, meteorology,meteorology, physics,physics,

astrology,astrology, physiognomy,physiognomy, mathematics,mathematics, andand fortification,fortification, andand

whenwhen hehe dieddied atat eighty,eighty, hehe waswas preparingpreparing aa tretreatiatisese inin supportsupport ofof

hishis claimclaim toto thethe inventioninvention ofof thethe telescope.telescope. InIn hishis sparespare time,time,

DeliaDelia PortaPorta wrotewrote playsplays

[There[There was]was] aa hair-raisinghair-raising eventevent inin DeliaDelia Porta'sPorta's life,life, oneone thatthat

waswas toto influenceinfluence everythingeverything elseelse inin it,it, fromfrom hishis scientificscientific aimsaims toto

hihiss dadaililyy habits.habits. ItIt inevitablyinevitably causedcaused suppressionsuppression ofof factsfacts andand

disseminationdissemination ofoflieslies byby hishis familyfamily andand friends,friends, perhapsperhaps deliber-deliber-

ateate destructiondestruction ofof letters,letters, andand leftleft toto posterityposterity asas aa recordrecord ofof hishis

lifelife onlyonly fragmentsfragments ofofaa colourfulcolourful mosaic.mosaic.

TheThe cataclysmcataclysm waswas aa brushbrush withwith thethe Inquisition.Inquisition. ItIt waswas onlyonly

thatthat -- nothingnothing toto comparecompare withwith thethe horrorshorrors inin storestore forfor Cam-Cam-

panella,panella, Bruno,Bruno, andand thethe otherother unfortunatesunfortunates whowho couldcould notnot oror

wouldwould notnot abandonabandon theirtheir researchresearch oror alteralter theirtheir viewsviews toto suitsuit

thethe censors.censors. ButBut itit waswas enoughenough toto frightenfrighten DeliaDelia Porta,Porta, toto makemake

himhim modifymodify hishis investigationsinvestigations andand concealconceal thethe incincidenidentt asas muchmuch

asas possible.possible.

NoNo oneone knowsknows exactlyexactly whenwhen itit happened.happened. AA recordrecord mademade byby

thethe notarynotary JoeleJoele inin 15801580 ofof InquisitionalInquisitional activitiesactivities beforebefore thatthat

yearyear notesnotes 'Item:'Item: lele ripetitioniripetitioniperper Gio:Gio: battistabattista deladela porta,'porta,' refer-refer-

ringring toto thethe re-examinationre-examination ofoftestimonytestimony requiredrequired byby RomeRome inin allall

inquisitionalinquisitional trials.trials. AmabileAmabile declareddeclared thatthat imprisonmentimprisonment inin

RomeRome ordinarilyordinarily precededpreceded suchsuch re-examination,re-examination, andand thatthat ifif

GiuseppeGiuseppe Valletta,Valletta, inin hishis studystudy ofof thethe HolyHoly OfficeOffice inin Naples,Naples,

neglectedneglected toto mentionmention anyany incarcerationincarceration inin hishis briefbrief accountaccount ofof

DeliaDelia Porta'sPorta's sentence,sentence, itit waswas becausebecause VallettaValletta waswas lessless con-con-

cernedcerned withwith acaccucuraracycy ththanan wiwithth expoundingexpounding hishis thesisthesis thatthat thethe

NeapolitanNeapolitan Inquisition'sInquisition's functionfunction waswas primarilyprimarily preventive,preventive, notnot

punitive.punitive. TheThe trialtrial andand probableprobable imprisonmentimprisonment must,must, inin anyany

case,case, havehave takentaken placeplace beforebefore NovemberNovember 1579,1579, forfor byby thatthat datedate

DeliaDelia PortaPorta waswas inin Naples,Naples, frfreeee toto acceptaccept CardinalCardinal LuigiLuigi d'Este'sd'Este's

invitationinvitation toto joinjoin himhim inin Rome.Rome. TheThe immediateimmediate causecause ofof DeDeliliaa

Porta'sPorta's beingbeing hauledhauled beforebefore thethe InquisitionInquisition waswas aa denunciationdenunciation



teristicteristic signssigns inin advanceadvance andand drawdraw thethe attattententionion ofof thethe readerreader toto

thethe ideasideas inin thethe markedmarked passage.passage. ButBut ifif wewe observeobserve thethe usesuses ofof

thesethese codescodes wewe willwill saysay thatthat theythey areare employedemployed inin manymany situa-situa-

byby somesome fellowfellow NeapolitansNeapolitans whowho werewere scandalizedscandalized byby hishis

growinggrowing reputationreputation forfor magicmagic andand byby thethe titlestitles ofof IndovinoIndovino andand

MagoMago bestowedbestowed onon himhim byby thethe populacepopulace
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TheThe denunciationdenunciation mustmust havehave beenbeen mademade betweenbetween 1558,1558, whenwhen

DeDeliliaa PoPortrta'a'ss firstfirst workwork appeared,appeared, andand 1578,1578, whenwhen ToscanoToscano

praisedpraised hishis poetry.poetry. ApparentlyApparently notnot wantingwanting toto omitomit soso famousfamous aa

namename fromfrom hishis rosterroster ofof celebrities,celebrities, yetyet recognizingrecognizing thethe impru-impru-

dencedence ofof laudinglauding thethe forbiddenforbidden lorelore oonn wwhhiicchh thethe famefame waswas

based,based, ToscanoToscano compromisedcompromised byby praisingpraising DeliaDelia PortaPorta onlyonly forfor

hishis literaryliterary hobby,hobby, thoughthough hehe hadhad nevneverer pubpublislishehedd aa lineline ofof

poetrypoetry oror drama.drama. HoweverHowever uncertainuncertain thethe date,date, thethe watchdogswatchdogs ofof

thethe truetrue faithfaith surelysurely snappedsnapped atat him.him. DeliaDelia PortaPorta waswas summonedsummoned
beforebefore thethe tribunalstribunals inin NaplesNaples andand Rome,Rome, perhapsperhaps brieflybriefly

imprisoned,imprisoned, andand chargedcharged byby papalpapal orderorder toto disbanddisband hishis academyacademy

andand refrainrefrain fromfrom practicingpracticing illicitillicit arts.arts.

GALILEOGALILEO GALILEI,GALILEI, 'Recantation'Recantation toto thethe Tribunal',Tribunal', 2222 JuneJune 16331633

I,I, GalileoGalileo Galilei,Galilei, sonson ofof thethe latelate VincenzioVincenzio GalileiGalilei ofof Florence,Florence,

agedaged seventyseventy years,years, triedtried personallypersonally byby thisthis court,court, andand kneelingkneeling

beforebefore youyou mostmost EminentEminent anandd ReReveverenrendd Cardinals,Cardinals, Inquistors-Inquistors-

GeneralGeneral inin allall thethe ChristianChristian RepublicRepublic againstagainst hereticalheretical

depravity,depravity, havinghaving beforebefore mymy eyeseyes thethe HolyHoly Gospels,Gospels, andand placingplacing

mymy handshands uponupon them,them, dodo solemnlysolemnly swearswear thatthat II havehave believed,believed,

alwaysalways believed,believed, andand withwith God'sGod's helphelp wiwillll inin thethe futfutureure belbelievievee allall

thatthat thethe HolyHoly CatholicCatholic andand ApostolicApostolic ChurchChurch doesdoes hold,hold, preachpreach

andand teach.teach. ButBut sincesince I,I, afterafter havinghaving beenbeen orderedordered byby thisthis HolyHoly

OfficeOffice toto abandonabandon thethe falsefalse opinionopinion thatthat thethe sunsun isis thethe centrecentre ofof

thethe worldworld andand doesdoes notnot movmove,e, andand thatthat thethe earthearth isis notnot thethe centrecentre

ofof thethe worldworld andand doesdoes move,move, andand notnot toto hold,hold, defenddefend oror teateachch inin

anyany wayway whatsoever,whatsoever, eithereither inin speechspeech oror inin writing,writing, ththee sasaidid falsefalse

doctrine,doctrine, andand afterafter beingbeing informedinformed thatthat thethe saidsaid doctrinedoctrine waswas

contrarycontrary toto thethe HolyHoly Scripture,Scripture, havehave writtenwritten andand printedprinted aa bookbook

inin whichwhich II treattreat thethe samesame alreadyalready condemnedcondemned doctrinedoctrine andand bringbring

forwardforward argumentsarguments withwith muchmuch efeffificacacycy inin itsits favour,favour, withoutwithout

arrivingarriving atat aa solution,solution, II havehave beenbeen judgedjudged vehementlyvehemently suspectedsuspected

ofof heresy,heresy, thatthat is,is, ofof havinghaving heldheld andand believedbelieved thatthat thethe sunsun isis thethe

centrecentre ofof thethe worldworld andand immovableimmovable andand thatthat thethe earthearth isis notnot thethe

centrecentre andand moves.moves.

Nonetheless,Nonetheless, wishingwishing toto removeremove fromfrom thethe mindsminds ofof youryour

EminencesEminences andand allall faithfulfaithful ChristiansChristians thisthis vehementvehement suspicionsuspicion

rereasoasonabnablyly coconcenceiviveded againstagainst me,me, withwith sinceresincere heartheart andand

unfeignedunfeigned faith,faith, II cursecurse andand detestdetest thethe aforesaidaforesaid errorserrors andand here-here-

sies,sies, andand generallygenerally allall andand whateverwhatever otherother error,error, heresyheresy andand

factionfaction contrarycontrary toto thethe HolyHoly Church;Church; andand II swearswear thatthat inin thethe

future,future, II willwill neitherneither saysay nornor assassertert,, inin speechspeech oror inin writing,writing, suchsuch

ththingingss asas maymay bringbring uponupon meme similarsimilar suspicion.suspicion.

KASPARKASPAR SCHOTT,SCHOTT, MagiaMagia universalisuniversalis naturaenaturae etet artis,artis, 16571657

PortaPorta eithereither mockedmocked oror deceiveddeceived us.us. HeHe admitsadmits thatthat hehe couldcould notnot

clearly.clearly. II wouldwould notnot daredare toto saysay hehe soldsold usus smoke.smoke. ForFor whatwhat hehe

promisespromises cancan bebe donedone withwith thethe aidaid ofof aa concaveconcave cylindricalcylindrical

mirror,mirror, asas II knowknow andand willwill showshow inin aa littlelittle while.while. ForFor II thinkthink hehe

wishedwished toto say,say, inin substance,substance, thethe samesame thingsthings asas wewe dodo butbut hehe

wishedwished byby changingchanging andand alteringaltering wordswords toto makemake thethe mattermatter asas

secretsecret asas possible,possible, toto hidehide importantimportant andand outstandingoutstanding knowl-knowl-

edgeedge soso itit diddid notnot spreadspread amongamong thethe commoncommon people.people. HeHe himselfhimself

admittedadmitted thatthat hehe diddid thisthis inin thethe prefacepreface toto hishis twentytwenty booksbooks withwith

thesethese words:words:

WeWe havehave veiledveiled amazingamazing andand excitingexciting thingsthings withwith aa certacertainin devidevice,ce,

justjust asas byby changingchanging wordswords andand abbreviationsabbreviations wewe havehave obscuredobscured

evilevil andand unpleasantunpleasant mamatttterers;s; nonott soso thatthat thethe cleverestcleverest peoplepeople

shouldshould notnot bebe ableable toto workwork itit outout andand understand;understand; notnot soso clearlyclearly

thatthat thethe ignorantignorant crowdcrowd shouldshould misusemisuse it;it; nornor soso obscurelyobscurely thatthat thethe

enquiringenquiring mindmind shouldshould notnot findfind out;out; nornor soso clearlyclearly thatthat theythey don'tdon't

getget thingsthings backback toto front.front.

JOSHUAJOSHUA REYNOLDS,REYNOLDS, Discourses,Discourses, 17861786

IfIf wewe supposesuppose aa viewview ofof naturenature reprepreseresentednted withwith allall thethe truthtruth ofof

thethe cameracamera obscura,obscura, andand thethe samesame scenescene representedrepresented byby aa greatgreat

Artist,Artist, howhow littlelittle andand meanmean willwill thethe oneone appearappear inin comparisoncomparison ofof

thethe other,other, wherewhere nono superioritysuperiority isis supposedsupposed fromfrom thethe choicechoice ofof

thethe subjects.subjects. TheThe scenescene shallshall bebe thethe same,same, thethe differencedifference onlyonly willwill

bebe inin thethe mannermanner inin whichwhich itit isis presentedpresented toto thethe eye.eye. WithWith whatwhat

additionaladditional superioritysuperiority thenthen willwill thethe samesame ArtistArtist appearappear whenwhen

hhee hhaass thethe powerpower ofof selectingselecting hishis materialsmaterials asas wewellll asas elevatingelevating

hishis stile.stile.



proposepropose moremore obscurelyobscurely whatwhat hehe waswas notnot ableable toto disclosedisclose moremore
Reynolds'sReynolds's cameracamera obscura,obscura, whichwhich waswas disguiseddisguised asas aa bookbook whenwhen itit waswas foldedfolded upup
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SOMESOME MODERNMODERN TEXTSTEXTS

OnOn wherewhere artistsartists gotgot theirtheir mirrorsmirrors

HEINRICHHEINRICH SCHWARZ,SCHWARZ, TheThe MiMirrrroror ofof thethe ArtistArtist andand thethe MirrorMirror ofof thethe

Devout',Devout', 19581958

PaintersPainters andand glassglass andand mirror-makersmirror-makers werewere closelyclosely connectedconnected inin

thethe fifteenthfifteenth centucenturyry and,and, asas inin Bruges,Bruges, eveneven unitedunited inin thethe GuildGuild ofof

StSt Luke,Luke, thethe patronpatron saintsaint ofofbothboth professions.professions.

DIRKDIRK DEDE VV'OS,'OS, RogierRogier vanvan derWeyden:ThederWeyden:The CompleteComplete Works,Works, 19991999

TheThe lostlost registerregister ofofthethe guildguild ofofpainterspainters andand mirror-makersmirror-makers ...... toto

whichwhich thethe manuscriptmanuscript illuminators,illuminators, temperatempera painters,painters, makersmakers ofof

playingplaying cards,cards, toystoys andand wallpaperwallpaper alsoalso probablyprobably belonged,belonged, waswas

openedopened afterafter thethe guildguild receivedreceived itsits royalroyal chartercharter inin 1424.1424.

OnOn HolbeinHolbein

JANEJANE ROBERTS,ROBERTS, DrawingsDrawings byby HolbeinHolbein fromfrom thethe CourtofCourtofHenryHenry VIII,VIII, 11 987987

TheThe mannermanner inin whichwhich thethe seriesseries ofof HolbeinHolbein drawingsdrawings areare nownow

keptkept atat WindsorWindsor isis naturallynaturally veryvery differentdifferent fromfrom thatthat ofof earlierearlier

times.times. WhereasWhereas thethe drawingsdrawings areare nownow venerated,venerated, andand rightlyrightly so,so,

asas exquisiteexquisite worksworks ofof art,art, itit isis likelylikely thatthat theirtheir primaryprimary functionfunction

waswas asas preparatorypreparatory studies,studies, mademade whilewhile thethe artistartist waswas inin thethe

presencepresence ofof hishis subject,subject, andand usedused byby himhim toto workwork upup aa finishedfinished

portraitportrait inin oioilsls oror,, forfor aa minminiatuiature,re, inin tempera.tempera. TheThe factfact thatthat thethe

drawingsdrawings havehave survivedsurvived atat alalll isis thereforetherefore fairlyfairly surprising,surprising, whenwhen

numerousnumerous similarsimilar preliminarypreliminary studiesstudies mustmust havehave beenbeen destroyeddestroyed

onceonce theythey hadhad servedserved theirtheir purposepurpose

TheThe relationshiprelationship ofof drawingdrawing toto oiloil painting,painting, inin ththososee cacasesess

wherewhere bothboth survive,survive, isis thethe subjectsubject ofofseveralseveral detaileddetailed andand on-goingon-going

studies,studies, inin particularparticular byby DrDr MaMaryryanan AinsworthAinsworth ofof thethe Metropoli-Metropoli-

tantan MuseumMuseum ofof Art,Art, NewNew York.York. DrDr AinsworthAinsworth hashas notednoted thatthat

althoughalthough thethe oneone WindsorWindsor drawingdrawing inin whichwhich thethe outlinesoutlines areare

prickedpricked isis closelyclosely relatedrelated toto thethe oiloil paintingpainting inin NewNew York,York, thethe

pouncingpouncing marksmarks revealedrevealed inin infra-redinfra-red reflectographyreflectography ofof thethe

picturepicture dodo notnot conformconform toto thethe prickedpricked lineslines ofof thethe drawing.drawing. InIn aa

fewfew casescases itit hashas beenbeen possiblepossible toto demonstratedemonstrate thatthat thethe facialfacial

dimensionsdimensions ofof drawingdrawing andand paintingpainting areare virtuallyvirtually identical,identical, butbut

thethe preciseprecise methodmethod ofof transfertransfer fromfrom thethe drawndrawn toto thethe paintedpainted

surfacesurface isis stillstill unknown.unknown. AndAnd thirdlythirdly inin thisthis listlist ofofuncertaintiesuncertainties itit

isis sometimessometimes thethe casecase thatthat wherewhere aa paintingpainting correspondscorresponds veryvery

closelyclosely toto thethe relatedrelated drawing,drawing, thethe paintingpainting isis unlikelyunlikely toto bebe thethe

productproduct ofofHolbein'Holbein'ss ownown brush.brush. ThisThis isis particularlyparticularly evidentevident withwith

suchsuch oft-repeatedoft-repeated subsubjecjectsts asas thethe portraitportrait ofofQueenQueenJaneJane Seymour.Seymour.

WeWe havehave fewfew contemporarycontemporary accountsaccounts ofof thethe artist'sartist's workingworking

methods.methods. OneOne ofof thethe mostmost preciousprecious isis thethe rerepoportrt sesentnt backback toto

EnglandEngland fromfrom BrusselsBrussels followingfollowing thethe visitvisit ofof HolbeinHolbein andand HobyHoby

toto interviewinterview andand taketake thethe likelikenessness ofofChristinaChristina ofofDenmark,Denmark, whowho

waswas atat thethe timetime beingbeing consideredconsidered asas aa possiblepossible bridebride forfor HenryHenry

VIII.VIII. TheThe finishedfinished portrait,portrait, nownow inin thethe NationalNational Gallery,Gallery, London,London,

waswas woworkrkeded upup onon thethe basisbasis ofof aa three-hourthree-hour sitting.sitting. BecauseBecause ofof

itsits size,size, itit isis highlyhighly unlikelyunlikely thatthat HolbeinHolbein hadhad thethe LondonLondon panelpanel

inin Brussels,Brussels, andand muchmuch moremore probableprobable thatthat thethe finishedfinished

paintingpainting waswas workedworked upup inin England,England, followingfollowing thethe artist'sartist's

return.return. Holbein'sHolbein's preparatorypreparatory workwork forfor aa paintingpainting waswas entirelyentirely

professional.professional. HeHe workedworked quickly,quickly, efficiently,efficiently, andand withwith anan

economyeconomy ofof lineline thatthat hashas ensuredensured thatthat hishis portraitsportraits areare asas alivealive

todaytoday asas theythey werewere inin thethe past.past. UnlikeUnlike otherother portraitsportraits ofofthethe time,time,

theythey appearappear toto bebe ofofpeoplepeople fullfull ofof lifelife andand character,character, hencehence theirtheir

enduringenduring fascinationfascination

ItIt hashas oftenoften beenbeen suggestedsuggested thatthat HolbeinHolbein availedavailed himselfhimself ofof aa

tracingtracing devicedevice toto asassisistst inin thethe tatakikingng ofof likenesses,likenesses, onceonce hishis

LondonLondon practicepractice hadhad becomebecome firmlyfirmly established.established. ItIt isis knownknown thatthat

otherother NorthernNorthern artistsartists ofof thethe timetime (such(such asas Durer)Durer) mademade useuse ofof

suchsuch aids,aids, andand itit isis highlyhighly likelylikely thatthat HolbeinHolbein diddid soso too.too. Indeed,Indeed,

thethe poorpoor qualityquality ofof latelate drawingsdrawings ...... couldcould perhapsperhaps therebythereby bebe

explained.explained. TheThe possibilitypossibility ofof thethe adaddiditiotionn ofof inkink lineslines toto thesethese

andand otherother drawingsdrawings byby laterlater retouchersretouchers hashas alsoalso beenbeen thethe mattermatter

ofofmuchmuch discussion.discussion. AnyAny finalfinal conclusionsconclusions onon thisthis topictopic mustmust bebe

mademade asas aa resultresult ofof aa closeclose studystudy ofof thethe under-drawingunder-drawing toto thethe

relatedrelated paintedpainted portraits.portraits. ForFor instanceinstance itit appearsappears thatthat inin [some[some

drawings]drawings] thethe sharpsharp chalkchalk lineslines aroundaround thethe nosenose andand mouthmouth

werewere onlyonly addedadded afterafter thethe restrest ofof thethe drawingdrawing hadhad beenbeen com-com-

pleted,pleted, asas aa finalfinal gesturegesture ofof simplification,simplification, andand thatthat thesethese

shorthandshorthand andand eveneven crudecrude lineslines werewere transferredtransferred (presumably(presumably

viavia anan interveningintervening sheetsheet ofof carboncarbon paper)paper) ontoonto thethe panelpanel toto bebe

painted,painted, asas thethe barebare outlinesoutlines ontoonto whichwhich thethe oiloil glazesglazes wouldwould

laterlater bebe applied,applied, andand fromfrom whichwhich thethe finishedfinished imageimage wouldwould

finallyfinally emerge.emerge.

TheThe relationshiprelationship betweenbetween [the[the drawingdrawing ofof ArchbishopArchbishop

Warham]Warham] andand thethe LouvreLouvre paintingpainting isis veryvery preciseprecise [see[see overleaf]overleaf]

TheThe measurementsmeasurements ofof facialfacial featuresfeatures inin thethe twotwo areare extremelyextremely

close.close. However,However, thethe methodmethod ofof transferencetransference usedused byby HolbeinHolbein isis

notnot knownknown toto us:us: thethe lineslines areare notnot pricked,pricked, nornor havehave theythey beenbeen

gonegone aroundaround withwith thethe stylus.stylus. InIn spitespite ofof surfacesurface abrasionsabrasions [this[this

drawing]drawing] remainsremains oneone ofof thethe finestfinest ofof thethe WindsorWindsor series.series. TheThe

drawingdrawing isis unequalledunequalled forfor itsits penetratingpenetrating characterisation.characterisation.
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OnOn MoroniMoroni

MINMIN AA GREGORI,GREGORI, 'Moroni's'Moroni's PatronsPatrons andand Sitters,Sitters, andand HisHis AchievementAchievement asas aa

NaturalisticNaturalistic Painter',Painter', 20002000

WhenWhen II speakspeak aboaboutut MorMoronioni's's 'Lombard,'Lombard, eye,'eye,' whatwhat dodo II mean?mean?

WhenWhen II observeobserve typicallytypically LombardLombard trendstrends inin hishis work,work, toto whatwhat

amam II referring?referring? AndAnd wherewhere II alludeallude toto aa realisticrealistic approach,approach, whatwhat

kindkind ofofrealismrealism isis intended?intended? AA fewfew denningdenning statementsstatements willwill allowallow

usus toto sesett thethe painterpainter inin hishis historicalhistorical contextcontext

WeWe mustmust taketake asas ourour leadlead thethe writingswritings ofof RobertoRoberto LonghiLonghi onon

Caravaggio'sCaravaggio's LombardLombard antecedents,antecedents, andand especiallyespecially hishis famousfamous

essayessay ofof 1929,1929, whichwhich hadhad andand continuescontinues toto havehave suchsuch widespreadwidespread

influence.influence. TheThe pointpoint ofof departuredeparture forfor researchresearch mustmust bebe thethe

empiricismempiricism ofof FoppaFoppa anandd DoDonanatoto de'de' Bardi,Bardi, itselfitself foundedfounded onon aa

traditiontradition notnot basedbased (like(like thatthat ofof Florence)Florence) onon drawing.drawing. Foppa'sFoppa's

paintingspaintings areare distinguisheddistinguished byby thethe presencepresence ofoflightlight asas phenome-phenome-

nalnal realityreality (in(in thethe strictstrict sense),sense), singledsingled outout byby thethe painterpainter inin

particularparticular circumstancescircumstances andand resultingresulting inin thethe graygray tonalitiestonalities thatthat

hehe brbrougoughtht withwith himhim toto Brescia,Brescia, wherewhere theythey areare laterlater adoptedadopted byby

Moretto.Moretto. IInn tthhee transitiontransition toto ththee sisixtxteeeentnthh centurycentury andand thethe

'ma'manienierara modemoderna,rna,'' thethe trendstrends thatthat werewere alreadyalready evidentevident inin

FoppaFoppa assertedasserted themselvesthemselves amongamong thethe BrescianBrescian painterspainters

Moretto,Moretto, Savoldo,Savoldo, andand RomaninoRomanino (t(thehe lalastst notnot consideredconsidered byby

LonghiLonghi inin hishis sursurvey)vey).. CloseClose asas theythey werewere toto LorenzoLorenzo Lotto,Lotto, whowho

waswas soso profoundlyprofoundly importantimportant ffoorr hhiiss borrowingborrowing ofof 'northern''northern'

visualvisual culture,culture, andand inin theirtheir divergencedivergence fromfrom VenetianVenetian paintingpainting

(as(as waswas peculiarpeculiar toto thethe mainlandmainland territoriesterritories ofof thethe VenetoVeneto andand

particularlyparticularly intenseintense inin thethe twotwo principalprincipal borderborder cities,cities, BresciaBrescia

andand Bergamo),Bergamo), theythey deviseddevised aa newnew painterlypainterly vision.vision. ThisThis con-con-

sistedsisted ofof augmentingaugmenting thethe powerpower ofof thethe eyeeye andand thethe perceptionperception ofof

opticaloptical phenomena,phenomena, andand avoidingavoiding tthehe ababststraracctt functionfunction ofof

drawing.drawing. TheyThey observedobserved realityreality andand rediscoveredrediscovered anatomicalanatomical

formform asas somethingsomething seenseen ratherrather thanthan drawn,drawn, oror altered,altered, asas itit

wouldwould bebe withwith Caravaggio,Caravaggio, byby thethe lightlight andand shadowshadow thatthat areare

empiricallyempirically present.present.

ButBut thethe definingdefining elementelement ofof thethesese worksworks -- namely,namely, lightlight -- isis

nonott ononlyly anan expressionexpression ofof stylestyle butbut thethe vehiclevehicle forfor visualvisual percep-percep-

tiontion andand thethe discoverydiscovery ofof reality.reality. TheThe paintingspaintings ofof Caravaggio'sCaravaggio's

precursorsprecursors helphelp usus toto understandunderstand thatthat thethe primacyprimacy ofof paintingpainting

affirmedaffirmed byby LeonardoLeonardo laylay inin itsits doubledouble essenceessence asas artart andand

science;science; andand itit isis thusthus muchmuch moremore understandableunderstandable thatthat inin Lom-Lom-

bardybardy inin thethe sixteenthsixteenth century,century, paintingpainting -- asas SvetlanaSvetlana AlpersAlpers hashas

writtenwritten ofofHollandHolland inin thethe seventeenthseventeenth centurycentury -- shouldshould havehave beenbeen

conceivedconceived forfor thethe firstfirst timetime asas aa perceptualperceptual modelmodel forfor ourour knowl-knowl-

edgeedge ofofthethe world.world.

Top:Top: HansHans HolbeinHolbein thethe Younger,Younger, DrawingDrawing ofofArchbishopArchbishop Warham,Warham, c.c. 11 527527

Bottom:Bottom: HansHans HolbeinHolbein thethe Younger,Younger,ArchbiArchbishopshop Warham,Warham, 11 527,527, oiloil onon panel,panel, MuseeMusee dudu LouvreLouvre



222222 << thethe textualtextual evidenceevidence

    

OnOn Caravaggio'sCaravaggio's incisedincised lineslines OnOn Caravaggio'sCaravaggio's mirrorsmirrors

KEITHKEITH CHRISTIANSEN,CHRISTIANSEN, 'Caravaggio'Caravaggio andand   L'esempiodavantL'esempiodavantii deldel naturale ',naturale ',

19861986

Caravaggio'sCaravaggio's practicepractice ofof incisingincising lineslines inin thethe preparationpreparation ofof hishis

pictures,pictures, possiblypossibly withwith aa stylusstylus oror otherother pointedpointed instrument,instrument, isis aa

well-knownwell-known phenomenonphenomenon TheseThese incisionsincisions areare presumedpresumed toto bebe

uniqueunique toto CaravaCaravaggio,ggio, butbut therethere isis nono consensusconsensus asas toto theirtheir func-func-

tion.tion. MarangoniMarangoni comparedcompared themthem toto ththee inincicisesedd lineslines createdcreated inin

frescoesfrescoes byby tracingtracing aa cartooncartoon ontoonto thethe wetwet plasterplaster withwith aa stylus.stylus.

AccordingAccording toto Longhi,Longhi, theythey werewere probablyprobably usedused toto recordrecord thethe posepose

ofof aa modelmodel oror toto estestablablishish thethe relationshiprelationship ofof vavaririououss arareaeass ofof aa

composition,composition, therebythereby facilitatingfacilitating reposingreposing thethe modelmodel atat aa laterlater

sitting.sitting. SpearSpear interpretedinterpreted themthem asas guidelines,guidelines, aa notionnotion thatthat MoirMoir

hashas recentlyrecently takentaken up.up. However,However, wewe stillstill knowknow tootoo littlelittle aboutabout

artists'artists' techniquestechniques inin generalgeneral toto bebe ableable toto interpretinterpret adequatelyadequately

thethe noveltynovelty ofof Caravaggio'sCaravaggio's supsupposposedledlyy uniuniqueque method,method, andand

thusthus farfar nono oneone hashas attemptedattempted toto studystudy thesethese incisionsincisions inin aa

coherentcoherent fashion.fashion. .. ..

ThereThere cacann bebe littlelittle doubtdoubt thatthat thethe incisedincised lineslines werewere inin somesome

respectrespect guidelinesguidelines thatthat hadhad thethe virtuevirtue ofofremainingremaining visiblevisible wherewhere

aa drawingdrawing wouldwould havehave beenbeen coveredcovered upup asas workwork progressed,progressed, butbut

whatwhat exactlyexactly isis theirtheir functfunction?..ion?.... Here,Here, anan analysisanalysis ofoftheirtheir pres-pres-

enceence inin twotwo picturespictures maymay serveserve toto explicateexplicate thethe method.method.

TheThe first,first, andand chronologicallychronologically thethe earlier,earlier, picture,picture, isis thethe

JudithJudith andand HolofHolofernes,ernes, perhapsperhaps paintedpainted justjust priorprior toto thethe commis-commis-

sionsion forfor thethe laterallateral canvasescanvases inin thethe ConContartarellellii Chapel.Chapel. IncisedIncised

lineslines dedefifinene ththee positionposition ofofJudith'sJudith's leftleft armarm (the(the positionposition ofof thethe

armarm waswas loweredlowered somewhatsomewhat inin thethe finfinishisheded state)state) asas wewellll asas herher

shoulder.shoulder. AA pairpair ofof intersectingintersecting lineslines toto thethe rightright ofof herher elbowelbow

seemsseems toto havehave beenbeen intendedintended asas anan indicationindication forfor thethe placementplacement

ofof thethe rolled-uprolled-up sleeve.sleeve. AnAn incisedincised lineline tracedtraced ththee loloososee skinskin onon

thethe neckneck ofof tthhee oolldd maidmaid andand anotheranother indicatesindicates aa preliminarypreliminary

positionposition forfor herher headhead (not(not includingincluding thethe scarf).scarf). TheThe placementplacement ofof

HoloHoloferfernes'nes' head,head, whichwhich isis crucialcrucial toto thethe composition,composition, isis indi-indi-

catedcated byby aa lineline aroundaround itsits back,back, anotheranother aroundaround thethe ear,ear, andand

anotheranother aroundaround thethe chinchin andand rightright cheekcheek (typically,(typically, forfor Caravag-Caravag-

gio,gio, thethe beardbeard isis notnot indicated).indicated). ThereThere isis oneone smallsmall incisedincised lineline

positioningpositioning hishis foreshortenedforeshortened chestchest anandd twtwoo othersothers thatthat define,define,

inin aa veryvery generalgeneral way,way, thethe fallfall ofof draperydrapery acrossacross thethe bed.bed. ThereThere

werewere probablyprobably moremore incisedincised lineslines beneathbeneath thethe paintpaint layers,layers, butbut itit

cancan hardlyhardly bebe forfortuittuitousous thatthat thosethose stillstill visible,visible, andand hencehence mostmost

emphaticallyemphatically inscribed,inscribed, poposisititionon ththee salientsalient elementselements inin thethe

pictupicture'sre's overaoverallll design.design. ItIt isis indicativeindicative ofoftheirtheir functionfunction thatthat theythey

areare concernedconcerned withwith thethe placementplacement ofof keykey eleelemenmentsts ratherrather thanthan

withwith theirtheir description.description. Moreover,Moreover, thethe selectiveselective naturenature ofof thesethese

lineslines arguesargues forfor theirtheir havinghaving beenbeen takentaken eithereither fromfrom anan alreadyalready

developeddeveloped compositioncomposition oror directlydirectly fromfrom threethree posedposed models;models; thethe

latterlatter seemsseems thethe moremore likely.likely.

ROBERTAROBERTA LAPUCCI,LAPUCCI, 'Caravaggio'Caravaggio andand hishis  small small picturespictures portrayedportrayed fromfrom

thethe mirror ',mirror ', 19941994

Baglione'sBaglione's mentionmention ofof 'small'small picturespictures portrayedportrayed fromfrom thethe

mirror'mirror' hashas beenbeen interpretedinterpreted byby BernardBernard Berenson,Berenson, andand againagain byby

AgnesAgnes Czobor,Czobor, asas anan allusionallusion toto self-portraits,self-portraits, executedexecuted byby thethe

painterpainter earlyearly inin hishis career,career, duedue toto thethe factfact thatthat thethe firstfirst nudesnudes

'display'display aa lightlight fromfrom thethe bodies',bodies', theythey seemseem capturedcaptured indirectlyindirectly

fromfrom aa mirrormirror andand thethe warmthwarmth ofof anan immediateimmediate presencepresence isis

missing.missing. TheThe muscles,muscles, nerves,nerves, bonebone structurestructure presentpresent insteadinstead inin

laterlater worksworks areare missing.missing. ItIt hashas beenbeen proposedproposed thereforetherefore thatthat thethe

painterpainter executedexecuted aa continuouscontinuous seriesseries ofofhishis ownown reflectedreflected imageimage

toto savesave onon thethe expenseexpense ofof aa model;model; ththee trtrututhh howeverhowever isis thatthat thethe

physiognomiesphysiognomies ofof hishis earlyearly paintingspaintings varyvary enoughenough toto bebe ableable toto

identifyidentify todaytoday aa numbernumber ofofdifferentdifferent models.models.

TheThe useuse ofof opticaloptical illusionsillusions waswas partpart ofof aa widespreadwidespread tradi-tradi-

tiontion inin thethe latelate sisixtxteeeentnthh cecentnturury,y, inin thethe executionexecution ofof

self-portraits,self-portraits, inin thethe 'display'display ofof variousvarious viewpointsviewpoints ofof thethe samesame

figurefigure inin aa singlesingle picture',picture', and,and, asas wewe shallshall see,see, inin thethe repro-repro-

ductionduction ofof aa limitedlimited portionportion ofof realityreality asas itit presentspresents itself:itself:

whatwhat RobertoRoberto LonghiLonghi hadhad describeddescribed asas 'b'blolockckeded poportrtioionsns ofof

aa universe'.universe'.

DespiteDespite LeLeonaonardrdoo dada Vinci'sVinci's research,research, thethe studystudy ofof lightlight onon

behalfbehalf ofof painterspainters nevernever constitutedconstituted aa truetrue sciencescience (scientia).(scientia).

Nevertheless,Nevertheless, towardstowards thethe endend ofof ththee sisixtxteeeentnthh cecentnturury,y, artart

tooktook onon thethe rolerole ofof spreadingspreading thethe newnew scientificscientific discoveriesdiscoveries atat

aa moremore comprehensiblecomprehensible level.level. TheseThese yearsyears sawsaw inin parparticticulaularr thethe

emergenceemergence ofof aa curiouscurious interestinterest forfor problemsproblems ofof geometrygeometry andand

asastrtrononomomyy onon behalfbehalf ofof CardinalCardinal FrancescoFrancesco deldel MonteMonte andand

hishis brotherbrother GuidobGuidobaldo.aldo. TheirTheir SpecolaSpecola survivessurvives toto thisthis dayday inin thethe

formerformer DelDel MonteMonte villa,villa, nownow villavilla BoncompagniBoncompagni Ludovisi.Ludovisi.

InIn general,general, Caravaggio'sCaravaggio's passionpassion forfor particularparticular phenomenonsphenomenons

hashas beenbeen analysedanalysed byby criticscritics inin relationrelation toto hishis sojournsojourn withwith

thethe CaCarrdidinnalal,, aass aa stimulusstimulus andand directdirect projectionprojection ofof thethe

interestinterest ofofhishis patron.patron.

BaglioneBaglione remarks,remarks, however,however, thatthat 'he'he mademade aa fewfew smallsmall pic-pic-

turestures portrayedportrayed fromfrom thethe mirror.mirror. AndAnd thethe firstfirst waswas aa BacchusBacchus

withwith aa fewfew bunchesbunches ofof grapes,grapes, paintedpainted withwith greatgreat diligence,diligence, butbut

inin aa slightlyslightly drydry manner',manner', nownow accordinglyaccordingly connectedconnected toto thethe

GalleriaGalleria Borghese'sBorghese's SickSick BacchusBacchus (Bacchino(Bacchino Malato);Malato); thereforetherefore

thethe useuse ofof mirroredmirrored imagesimages isis demonstrativelydemonstratively aa sectorsector ofof

researchresearch whichwhich hehe hadhad alreadyalready exploredexplored underunder thethe patronagepatronage

ofofDelDel Monte.Monte.

TheThe ambitionambition ofof inventinginventing aa machinemachine oror aa meansmeans toto achieveachieve

thethe perfectperfect imitationimitation ofof natnatureure seemsseems toto havehave beenbeen aa phenome-phenome-

nonnon thatthat developeddeveloped inin NorthernNorthern ItalianItalian cultureculture duringduring thethe latelate

Renaissance,Renaissance, throughthrough thethe useuse ofof threethree differentdifferent typestypes ofof instru-instru-

ments:ments: perspectiveperspective instruments,instruments, opticaloptical systemssystems (they(they formedformed

thethe textualtextual evidenceevidence >> 223223



    

reducedreduced representationsrepresentations ofof thethe worldworld inin itsits formform ofof light,light,

chiaroscuro,chiaroscuro, andand colourcolour throughthrough thethe useuse ofof mirrorsmirrors andand lenses),lenses),

andand magicmagic games.games. TheThe Lombard-Lombard-VeneticVenetic circlescircles werewere particu-particu-

larlylarly receptivereceptive toto perspectivalperspectival andand opticaloptical studiesstudies inin connectionconnection

toto artisticartistic practicespractices (theatre(theatre andand painting).painting). InIn Milan,Milan, GirolamoGirolamo

Cardano,Cardano, thethe BorromeoBorromeo familyfamily doctor,doctor, scientistscientist toto thethe FrenchFrench

court,court, professorprofessor ofof mathematics,mathematics, and,and, notnot surprisingly,surprisingly,

astrologerastrologer .. .. .. andand player,player, actedacted asas magicianmagician inin squaressquares duringduring hishis

sparespare time,time, makingmaking monstrousmonstrous creaturescreatures appearappear inin aa darkdark roomroom

and,and, throughthrough thethe useuse ofofconcaveconcave mirrorsmirrors andand lenses,lenses, hehe displayeddisplayed

inin thethe interiorinterior ofof thisthis samesame roomroom thethe reflectionreflection ofof passers-bypassers-by

onon thethe street.street.

OnOn Vermeer'sVermeer's lenslens

PHILIPPHILIP STEADMSTEADMAN,AN, Vermeer'sVermeer's Camera:Camera: UncoveringUncovering thethe TrutTruthh BehindBehind thethe

Masterpieces,Masterpieces, 20012001

AllanAllan Mills,Mills, anan astronomerastronomer andand expertexpert onon earlyearly optics,optics, hashas alsoalso

questionedquestioned whetherwhether thethe cameracamera obscuraobscura couldcould havehave beenbeen usableusable

byby artists,artists, includingincluding Vermeer,Vermeer, inin thethe 17th17th century.century. HeHe arguesargues

thatthat thethe qualityquality ofofimagesimages producedproduced byby singlesingle lenseslenses wouldwould havehave

beenbeen soso poorpoor atat thisthis period,period, asas toto renderrender themthem valuelessvalueless forfor

painters.painters. MillsMills assumesassumes thatthat Vermeer'sVermeer's lenslens wouldwould havehave beenbeen nono

moremore thanthan 4.54.5 cmcm inin diameter,diameter, thethe sizesize ofof aa spectaclespectacle lens.lens. HeHe

mademade aa seriesseries ofof experimentsexperiments withwith aa modernmodern lenslens ofof thithiss sizsizee (of(of

betterbetter qualqualityity glaglassss thanthan thatthat ofof 11 7th-century7th-century lenses,lenses, butbut other-other-

wisewise comparable),comparable), whichwhich hehe usedused toto projectproject imagesimages ofof aa

rectangularrectangular gridgrid ofof lineslines drawndrawn onon aa board.board. TheThe resultsresults showedshowed

upup somesome seriousserious deficiencies.deficiencies. ThereThere wewerere twtwoo mainmain problems,problems,

bothboth ofof themthem aroundaround thethe edgesedges ofof thethe image.image. HereHere thethe lineslines

becamebecame slightlyslightly curved,curved, andand thethe imageimage becamebecame progressivelyprogressively

lessless brightbright andand poorerpoorer inin focusfocus -- thethe effecteffect knownknown asas 'vignetting'.'vignetting'.

MillsMills alsoalso arguesargues thatthat suchsuch lenseslenses wouldwould havehave hadhad tootoo limitedlimited

aa depthdepth ofof fieldfield toto allowallow thethe whwhololee imimagagee ofof aa roomroom likelike

Vermeer'sVermeer's toto
bebe

inin focusfocus atat onconce.e. MilMillsls concludesconcludes thatthat thesethese diffi-diffi-

cultiesculties wouldwould havehave beenbeen soso greatgreat asas toto have.have.mademade directdirect tracingtracing

ofof thethe imagesimages toto achachievievee accuaccuraterate perspectiveperspective outlinesoutlines aa practi-practi-

calcal impossibility.impossibility. ProponentsProponents ofof thethe contrarycontrary viewview couldcould wellwell

havehave beenbeen misledmisled byby thethe imagesimages seenseen inin modernmodern cameras.cameras.

VermeerVermeer couldcould onlyonly havehave obtainedobtained hishis perspectivesperspectives byby geometri-geometri-

calcal construction.construction.

TheseThese pointspoints mustmust obviouslyobviously bebe takentaken seriously,seriously, butbut notenote

theirtheir implications.implications. TheThe variousvarious failingsfailings ofof cameracamera obscuraobscura

lenses,lenses, whichwhich MillsMills demonstrates,demonstrates, werewere notnot overcomeovercome toto anyany sig-sig-

nificantnificant extentextent untiluntil thethe inventioninvention ofof photographyphotography SetSet onon oneone

sideside forfor thethe momentmoment anyany questionquestion aboutabout Vermeer:Vermeer: thethe logicallogical

conclusionconclusion ofof Mills'sMills's argumentargument isis thatthat thethe cameracamera obscuraobscura

wouldwould havehave beenbeen ofof littlelittle useuse forfor tracing,tracing, oror forfor observingobserving finefine

detaildetail inin images,images, toto allall ofof thethe thousandsthousands ofof otherother usersusers ofof thethe

cameracamera -- painters,painters, draughtsmen,draughtsmen, commercialcommercial artists,artists, andand

engraversengravers -- upup toto thethe 1830s.1830s. WereWere allall thesethese peoplepeople unableunable toto tracetrace

oror pipickck outout detail?detail? ClearlyClearly not.not.

AlAlll ththisis isis notnot toto say,say, byby anyany means,means, thatthat thethe imagesimages inin simplesimple

cameracamera obscurasobscuras areare faultless.faultless. ProblemsProblems ofof vignettingvignetting andand lossloss

ofof focfocusus werewere clearlyclearly inin evidenceevidence atat thethe edgesedges ofof thethe imageimage pro-pro-

ducedduced byby thethe cubicle-typecubicle-type cameracamera inin thethe BBCBBC reconstructionreconstruction --

theythey occuroccur inin allall singlesingle lenslens cacamemeraras.s. ButBut toto believebelieve thatthat thisthis

rendersrenders themthem unusableunusable isis toto underestimateunderestimate thethe skillsskills thatthat mostmost

artistsartists wouldwould surelysurely havehave forfor interpreting,interpreting, improvising,improvising, andand

compensatingcompensating forfor anyany deficiencies.deficiencies. ItIt isis thethe mistakenmistaken ideaidea thatthat

workingworking fromfrom aa cameracamera obscuraobscura isis likelike takingtaking aa photographphotograph

whichwhich leadsleads -- 11 wouldwould suggestsuggest -- toto suchsuch aa misconception.misconception.

II havehave mentionedmentioned earlierearlier howhow itit isis perfectlyperfectly possiblepossible forfor aa

useruser toto readjustreadjust thethe cameracamera obscuraobscura -- workingworking fromfrom inside,inside, inin

aa booth-booth- oror tent-typetent-type -- toto bringbring differentdifferent papartrtss ofofthethe scenescene intointo

sharpsharp focusfocus atat differentdifferent times,times, wherewhere aa photographerphotographer wouldwould

wantwant allall partsparts focusedfocused simultaneously.simultaneously. TheThe mostmost seriousserious ofof thethe

imageimage distortionsdistortions producedproduced byby aa simplesimple uncorrecteduncorrected lenslens occur,occur,

asas MillsMills shows,shows, aroundaround thethe edges.edges. ButBut thethe effectseffects ofof vignettingvignetting

cancan toto anan extentextent bebe overcomeovercome inin thethe cameracamera obscuraobscura byby refocus-refocus-

inging soso thatthat thethe peripheryperiphery isis inin focusfocus (and(and ththee cecentntrere not)not) --

althoughalthough brightnessbrightness isis stillstill lostlost towardstowards thethe edges.edges. ThisThis isis

achievedachieved byby movingmoving thethe lenslens awayaway fromfrom oror towardstowards thethe projec-projec-

tiontion screen.screen. AA furtherfurther possibilitypossibility isis forfor ththee lelensns toto bebe tiltedtilted (while(while

thethe screenscreen remainsremains fixed).fixed). ThisThis hashas nono effecteffect onon thethe perspective,perspective,

butbut cancan bringbring aa bandband rightright acrossacross thethe entireentire imageimage intointo sharpsharp

focus,focus, followingfollowing whatwhat isis knownknown toto photographersphotographers asas thethe

ScheimpflugScheimpflug rule.rule. IfIf thethe lenslens isis tiltedtilted aboutabout aa horizontalhorizontal axisaxis

thisthis bandband isis vertical;vertical; ifif tiltedtilted aboutabout aa verticalvertical axis,axis, thethe bandband

isis horizontal.horizontal.

WhatWhat isis more,more, inin thethe imageimage castcast byby aa largelarge lens,lens, itit isis possiblepossible

toto selectselectjustjust aa centralcentral sectionsection forfor copyingcopying -- asas II believebelieve VermeerVermeer

did.did. AnyAny remainingremaining slightslight curvaturecurvature ofof whatwhat shouldshould bebe straightstraight

finesfines nearnear thethe edgesedges ofof aa compcompositositionion cancan bebe rectifiedrectified byby handhand inin

ththee trtracaciningg oror onon thethe canvas.canvas. CameraCamera obscuraobscura imagesimages areare notnot

perfect.perfect. ButBut theythey areare usable.usable. ItIt shouldshould bebe rememberedremembered tootoo thatthat

thethe mainmain reasonreason forfor peoplepeople firstfirst imaginingimagining thatthat VermeerVermeer mightmight

havehave usedused aa cameracamera waswas preciselyprecisely thatthat hehe appearsappears toto reproducereproduce

somesome ofofitsits opticaloptical deficiencies.deficiencies.

AsAs mentionedmentioned earlier,earlier, somesome criticscritics (including(including Mills)Mills) havehave

basedbased theirtheir doubtsdoubts inin partpart onon thethe suppositionsupposition thatthat Vermeer'sVermeer's

wouldwould havehave beenbeen aa smallsmall boxbox camera.camera. ItsIts screenscreen wouldwould havehave beenbeen

tootoo smallsmall toto tracetrace imagesimages atat thethe sizesize ofof thethe paintingspaintings -- withwith thethe

exceptionexception ofofthethe twotwo WashWashingtingtonon panelspanels -- andand itsits imageimage tootoo faintfaint

toto givegive sufficientsufficient detaildetail oror toto bebe usedused indoors.indoors. TheThe historicalhistorical evi-evi-

dencedence onon largerlarger camerascameras andand thethe full-sizefull-size reconstructionreconstruction builtbuilt byby
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thethe BBCBBC argueargue strostronglnglyy agaagainstinst thisthis position.position. ThatThat demdemonstonstra-ra-

tiontion dependeddepended crucially,crucially, nevertheless,nevertheless, onon usingusing aa lenslens ofof

somethingsomething likelike 1010 cmcm diameterdiameter -- fourfour oror fivefive timestimes thethe areaarea ofof

thosethose testedtested byby MillsMills inin hishis experiments.experiments. WereWere lenseslenses ofof suchsuch aa

sizesize readilyreadily availableavailable inin HollandHolland inin ththee 1717thth century?century?

TheThe answeranswer isis yes.yes. SomeSome werewere mademade asas conventionalconventional hand-hand-

heldheld magnifyingmagnifying glasses.glasses. OneOne sucsuchh cacann bebe seenseen onon thethe tabletable inin thethe

VerkoljeVerkolje mezzotintmezzotint portraitportrait ofof Leeuwenhoek.Leeuwenhoek. ItIt lookslooks toto bebe

aboutabout 88 cmcm inin diameter.diameter. MagnifyingMagnifying glassesglasses werewere commonlycommonly

usedused inin thethe DutchDutch clothcloth tradetrade -- inin whichwhich Vermeer'sVermeer's fatherfather hadhad

workedworked -- forfor inspectinginspecting thethe weaveweave ofofdelicatedelicate fabrics.fabrics. OtherwiseOtherwise

largelarge lenseslenses werewere beingbeing made,made, increasinglyincreasingly asas thethe centurycentury pro-pro-

gressedgressed forfor useuse inin telescopes.telescopes. EvenEven asas earlyearly aass tthhee 11558800ss anan

EnglishEnglish writer,writer, WilliamWilliam Bourne,Bourne, hadhad describeddescribed thethe manufacturemanufacture

ofof 'perspective'perspective glasses'glasses' upup toto 1212 (30(30 cm)cm) across.across. ConstantijnConstantijn

Huygens,Huygens, accordingaccording toto Monconys,Monconys, possessedpossessed telescopetelescope lenseslenses ofof

13.513.5 andand 32.532.5 cmcm diameter.diameter. TheThe RoyalRoyal SocietySociety hashas inin itsits collectioncollection

todaytoday threethree telescopetelescope lenseslenses mademade byby thethe youngeryounger ConstantijnConstantijn

withwith diametersdiameters ofof 19.5,19.5, 21,21, andand 2323 cm,cm, asas bigbig asas dinnerdinner plates,plates, allall

ofofwhichwhich areare dateddated 1686.1686.

TelescopeTelescope lenseslenses ofof thesethese dimensionsdimensions areare spespeciacializlizeded piecespieces

ofofequipment,equipment, ofof course,course, andand thosethose mademade byby thethe HuygensHuygens broth-broth-

ers,ers, althoughalthough notnot withoutwithout theirtheir faults,faults, werewere probablyprobably thethe finestfinest ofof

theirtheir time.time. (Also,(Also, thethe RoyalRoyal SocietySociety lenseslenses werewere producedproduced afterafter

Vermeer'sVermeer's death.)death.) ItIt isis neverthelessnevertheless clearclear thatthat thethe technologytechnology

andand skillsskills werewere availableavailable inin thethe middlemiddle ofof thethe centurycentury forfor grind-grind-

inging lenseslenses ofof thethe moremore modestmodest sizesize thatthat VermeerVermeer wouldwould havehave

needed.needed. WeWe knowknow thatthat lenseslenses werewere beingbeing mademade commerciallycommercially inin

DelftDelft whenwhen VermeerVermeer waswas working.working. Montias,Montias, forfor example,example, men-men-

tionstions oneone EvertEvert Steenwijck,Steenwijck, aa spectacle-makerspectacle-maker andand lens-grinderlens-grinder

inin thethe city,city, whowho waswas producingproducing teltelescescopeope lenlensesses asas earlyearly asas 1628.1628.

EvertEvert waswas thethe fatherfather ofof PieterPieter Steenwijck,Steenwijck, anan acquaintanceacquaintance ofof

Vermeer'sVermeer's father.father. Further,Further, thethe HuygensHuygens brothersbrothers werewere inin corre-corre-

spondencespondence withwithJohanJohan dede Wyk,Wyk, anotheranother lenslens manufacturermanufacturer inin thethe

city,city, inin thethe yearsyears 16641664 andand 1665.1665.

OneOne ofof thethe consequencesconsequences ofof supposingsupposing thatthat makingmaking picturespictures

withwith aa cameracamera obscuraobscura isis likelike takingtaking aa photographphotograph isis thethe ideaidea

thatthat imagesimages copiedcopied fromfrom itit mustmust bebe likelike snapshots,snapshots, catchingcatching

whateverwhatever happenshappens fleetinglyfleetingly toto bebe inin frontfront ofof thethe lens.lens. ThusThus

ArthurArthur WheelockWheelock sayssays thatthat thethe compositioncomposition ofof TheThe LittleLittle StreetStreet

suggestssuggests thethe useuse ofofthethe camera,camera, becausebecause thethe buildingsbuildings areare cutcut byby

thethe frameframe atat 'architecturally'architecturally inexplicableinexplicable places'.places'. WheelockWheelock usesuses

thisthis asas aa pointpoint inin favourfavour ofofthethe cameracamera hypothesis,hypothesis, butbut elsewhereelsewhere

hehe turnsturns thethe argumentargument thethe otherother wayway roundround -- toto contendcontend thatthat thethe

extremeextreme refinementrefinement andand purificationpurification ofofVermeer'sVermeer's compositionscompositions

showshow thatthat thethe painterpainter usedused opticaloptical apparatusapparatus onlyonly asas aa sourcesource ofof

firstfirst visualvisual impressions.impressions. TheThe paipaintintingsngs,, thathatt is,is, areare muchmuch tootoo

carefullycarefully consideredconsidered toto bebe 'snapshots'.'snapshots'. ButBut thisthis isis toto missmiss thethe

waysways inin whichwhich thethe cameracamera couldcould havehave servedserved VermeerVermeer inin thatthat

veryvery workwork ofof refinementrefinement andand purification.purification. TheThe cameracamera hashas thethe

powerpower toto transformtransform thethe threethree dimensionsdimensions ofofanyany scenescene instanta-instanta-

neouslyneously intointo aa two-dimensionaltwo-dimensional arrangementarrangement ofof shapesshapes onon thethe

viewingviewing screen.screen. ItIt isis anan instrumentinstrument withwith whichwhich thethe finestfinest pointspoints

ofofcompositioncomposition cancan bebe weighed.weighed.

ItIt isis certainlycertainly true,true, withwith referencereference toto paintingspaintings likelike TheThe LittleLittle

StreetStreet oror ViewView ofof Delft,Delft, thatthat aa topographicaltopographical artistartist cannotcannot

changechange thethe buildingsbuildings whichwhich areare inin frontfront ofof him.him. IfIf hehe wantswants toto

manipulatemanipulate theirtheir positionspositions oror shapes,shapes, hehe cancan dodo thisthis onlyonly onon

hishis canvas.canvas. ButBut thethe samesame doesdoes notnot applyapply toto aa spatialspatial arrange-arrange-

mentment ofof figuresfigures andand furniturefurniture likelike oneone ofof Vermeer'sVermeer's interiors,interiors,

whichwhich cancan bebe deliberatelydeliberately setset up,up, usingusing thethe cameracamera asas anan aidaid

toto composition.composition.

OnCanalettoOnCanaletto

GIOVANNAGIOVANNA NEPINEPI SCIRE,SCIRE, Canaletto'sCanaletto's Sketchbook,Sketchbook, 19971997

EverEver sincesince theirtheir appearance,appearance, thethe drdrawawiningsgs hahaveve posedposed thethe

problemproblem ofofCanaletto'sCanaletto's useuse ofofthethe cameracamera obscura.obscura. TheThe factfact thatthat

he,he, aa manman ofofthethe eighteentheighteenth century,century, usedused thisthis tooltool isis confirmedconfirmed

byby hishis ownown contemporariescontemporaries includingincluding Zanetti,Zanetti, Algarotti,Algarotti, Mari-Mari-

etteette andand SagredoSagredo

HadHadelneln andand ParkerParker heldheld thatthat thethe artistartist hadhad usedused thethe cameracamera

obscuraobscura inin thethe earlyearly phasesphases ofofhishis workwork oror forfor quickquick annotations,annotations,

andand seemseem toto confirmconfirm Moschini,Moschini, whowho publishedpublished thethe SketchbookSketchbook

immediatelyimmediately afterafter itit waswas donateddonated toto thethe Galleries.Galleries. TheThe publica-publica-

tiontion ofof Pignatti'sPignatti's facsimilefacsimile inin 1958,1958, however,however, questionedquestioned thesethese

affirmations.affirmations. AfterAfter makingmaking experimentsexperiments withwith anan eighteenth-eighteenth-

centurycentury reflexreflex cacamemerara,, coconsnserervevedd inin thethe CorrerCorrer MuseumMuseum

(bearing(bearing thethe namename A.A. CanaCanal),l), PignPignattiatti concludedconcluded thatthat thethe draw-draw-

ingsings couldcould inin nono wayway havehave beenbeen drawndrawn withwith thethe cameracamera obscura.obscura.

HeHe admittedadmitted thatthat thethe artistartist couldcould hahaveve useusedd it,it, atat most,most, toto drawdraw

thethe scarabotoscaraboto oror overalloverall viewview thatthat furnishedfurnished thethe 'panoramic'panoramic

schemescheme thatthat waswas laterlater subdividedsubdivided inin thethe variovarious us sectsectionsions ofof

thethe drawing:drawing: thosethose thatthat werewere  i inn frfronontt andand thosethose thatthat werewere

 behind behind thethe page...'.page...'.

ThisThis thesis,thesis, takentaken upup byby Constable,Constable, ZampettiZampetti andand Links,Links, waswas

stronglystrongly contradictedcontradicted byby Gioseffi.Gioseffi. TheThe latterlatter recalledrecalled that,that, inin

additionaddition toto thethe reflexreflex modelmodel usedused byby Pignatti,Pignatti, eighteenth-eighteenth-

centurycentury artistsartists hhaadd hhaadd variousvarious camerascameras atat theirtheir disposaldisposal

includingincluding aa seriesseries ofof apparatusapparatus 'the'the observerobserver couldcould bebe inside'.inside'.

HeHe himselfhimselfhadhad aa cameracamera ofofthisthis typetype mademade and,and, experimentingexperimenting

withwith it,it, reachedreached thethe conclusionconclusion thatthat thethe drawingsdrawings obtainedobtained werewere

veryvery closeclose toto thosethose ofof Canaletto'sCanaletto's sketchbook.sketchbook. ThisThis procedureprocedure

explainedexplained certaincertain deformations,deformations, suchsuch asas thethe elongatedelongated domedome ofof

SanSan SimeoneSimeone PiccoloPiccolo oror thethe sectionedsectioned drawingsdrawings ofof buildingsbuildings

thatthat couldcould notnot fitfit onon oneone page.page.
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IIVIVI anyany ofof mymy ideasideas tooktook shapeshape asas papartrt ofofanan ongoingongoing dialoguedialogue withwith artart

historians,historians, curatorscurators andand scientistsscientists aroundaround thethe world.world. ThisThis editededited selectionselection

ofof thethe notes,notes, articlesarticles andand lettersletters writtenwritten toto clarifyclarify mymy thoughtsthoughts tellstells thethe

storystory ofof mymy investigationsinvestigations asas theythey developeddeveloped overover moremore thanthan aa yeyearar..

RoyalRoyal AcademyAcademy magazinemagazine

SummerSummer 19991999

TheThe comingcoming post-photographicpost-photographic ageage -- oror JoshuaJoshua ReynoldsReynolds hadhad aa cameracamera

obscuraobscura thatthat foldedfolded upup toto looklook likelike aa book'book' byby DavidDavid HockneyHockney

WhatWhat
II

amam aboutabout toto saysay isis speculativespeculative onon mymy part,part, butbut isis basedbased onon visualvisual

evidenceevidence andand mymy experienceexperience ofof drawing.drawing.

II havehave alwaysalways deeplydeeply admiredadmired thethe drawingsdrawings ofof Ingres.Ingres. II firstfirst camecame acrossacross

thethemm momorere thanthan fortyforty yearsyears agoago asas anan artart studentstudent inin Bradford.Bradford. TheyTheywerewere

heldheld upup asas anan idealideal inin drawing:drawing: sensitive,sensitive, fullfull ofof charactercharacter andand uncannilyuncannily

accurateaccurate inin theirtheir physiognomy.physiognomy.

InIn JanuaryJanuary II sawsaw thethe IngresIngres exhibitexhibitionion atat thethe NationalNational GalleryGallery threethree times,times,

boughtbought thethe cataloguecatalogue andand afterafter aa littlelittle dallyingdallying inin Paris,Paris, returnedreturned toto LosLos

Angeles.Angeles. II readread thethe cataloguecatalogue fromfrom covercover toto covercover andand noticednoticed thatthat itit rarely,rarely, ifif

atat all,all, talkedtalked aboutabout technique.technique. ItIt waswas fascinatingfascinating aboutabout thethe characterscharacters IngresIngres

portrayedportrayed butbut anan artistartist mightmight askask anotheranother question,question, 'Ho'Howw wawass thisthis done?'done?'

II hadhad beenbeen intriguedintrigued byby thethe scalescale ofof thethe drawings:drawings: whywhy soso small,small, almostalmost

unnaturallyunnaturally smasmall,ll, forfor suchsuch accuracy?accuracy? II lookedlooked atat themthem andand thenthen blewblew somesome upup

onon aa XeroxXerox machinemachine toto examineexamine thethe lineline moremore closely.closely. ToTo mymy surprisesurprise theythey

remindedreminded meme atat timestimes ofof Warhol'sWarhol's drawingdrawing -- lineslines mademade withoutwithout hesitation,hesitation,

boldbold andand strongstrong -- butbut
II

knewknew thatthat essentiallyessentiallyWarhol'sWarhol's werewere traced.traced. CouldCould thesethese

havehave beenbeen donedone thethe samesame way?way?

TheThe facesfaces inin thethe portraitportrait drawingsdrawings byby IngresIngres havehave likenlikenessesesses thatthat oneone

feelsfeels areare true.true. LikeLike realreal faces,faces, eacheach isis veryvery different,different, butbut likenlikenessesesses areare

achievedachieved byby thethe relationshiprelationship betweenbetween thethe eyes,eyes, nosenose andand mouth.mouth. MouthsMouths

areare especiallyespecially difficultdifficult toto drawdraw andand paintpaint (as(as JohnJohn SingerSinger SargentSargent said,said,

'A'A portraitportrait isis aa paintingpainting withwith somethingsomething wrongwrong withwith thethe mouth').mouth'). TheThe

mouthsmouths onon thesethese drawingsdrawings wewerere mosmostt clearlyclearly seseenen bubutt werewere drawndrawn very,very,

veryvery small.small. ToTo anyanyoneone whowho hashas drawndrawn facesfaces fromfrom lifelife theythey seemseem uncanny.uncanny.

II foundfound myselfmyself fascinatedfascinated byby themthem andand keptkept studystudyinging thethe reproductions.reproductions.

II lookedlooked closercloser andand closercloser andand begbeganan toto thinkthink thatthat somesome mechanicalmechanical

devicedevice mustmust havehave beenbeen usedused here.here. II rememberedremembered manymany yearsyears agoago buyingbuying aa

cameracamera lucida:lucida: II triedtried itit forfor aa dayday andand forgotforgot aboutabout it.it. SoSo II askedasked mymy assistantassistant

RichardRichard toto nipnip downdown toto ourour loclocalal artart storestore andand buybuy oneone --
II knewknew theythey wouldwould

havehave one.one. UsingUsing it,it, II mademade aa drawingdrawing ofof him.him. ItIt isis aa veryvery simplesimple devicdevicee -- quitequite

small,small, reallyreally justjust aa prism,prism, butbut itit enabledenabled meme toto placeplace thethe eyes,eyes, nosenose andand

mouthmouth veryvery accurately.accurately. II thenthen drewdrew fromfrom directdirect observation.observation.

ItIt isis merelymerely aa tooltool toto placeplace positionspositions veryvery precisely.precisely. YouYou stillstill havehave toto bebe

extremelyextremely observantobservant andand skilfulskilful withwith thethe pencil,pencil, andand onlyonly IngresIngres couldcould makemake

drawingsdrawings likelike this.this. WhenWhen II firstfirst suggestedsuggested mymy theorytheory toto artart historianshistorians theythey

seemedseemed horrified,horrified, asas thoughthough thisthis knowledgeknowledge wouldwould diminishdiminish thethe worwork.k. Why,Why,

II don'tdon't know.know. WhoWho elseelse mademade drawingsdrawings asas goodgood asas these?these? IngresIngres witnessedwitnessed thethe

birthbirth ofof photography.photography. HisHis rivalrival Delaroche,Delaroche, uponupon seeingseeing thethe daguerreotype,daguerreotype,

mademade thethe statementstatement 'From'From todaytoday paintingpainting isis dead'.dead'. HeHe perhapsperhaps meantmeant thatthat thethe

handhand insideinside thethe cameracamera hadhad beenbeen replacedreplaced withwith chemicals.chemicals.

II thinkthink thethe historyhistory ofof photogphotographyraphy andand paintingpainting inin thethe 19th19th cencenturturyy hashas

yeyett toto bebe explored.explored. PeoplePeople hidehide thingsthings -- tradetrade secretssecrets asas itit werewere -- butbut itit isis

interestinginteresting toto notenote thatthat Degas,Degas, aa greatgreat admireradmirer ofof Ingres,Ingres, waswas fascinatedfascinated withwith

photography.photography. CezanneCezanne diddid notnot carecare forfor IngresIngres andand hishis workwork isis veryvery

unphotographic.unphotographic. ItIt seemsseems toto meme thatthat therethere isis anan interestinginteresting storystory here,here, andand

notnot justjust aboutabout thethe biographiesbiographies ofof thethe sitters.sitters. DelarocheDelaroche couldn'tcouldn't havehave

foreseenforeseen thatthat hishis remarkremark aboutabout photographyphotography wasn'twasn't goinggoing toto applyapply forfor ever.ever.

FewFew peoplepeople cancan seesee that,that, eveneven today.today.

TheThe periodperiod ofof chemicalchemical photographyphotography isis overover -- thethe cameracamera isis returningreturning toto

thethe handhand (where(where itit started)started) witwithh thethe aidaid ofof thethe computer.computer. AllAll imagesimages willwill bebe

affectedaffected byby this.this. TheThe photographphotograph hashas lostlost itsits veracity.veracity.WeWe areare inin aa post-post-

photographicphotographic age.age. EvenEven inin moviesmovies thisthis isis happening,happening, inin JurassicJurassic ParkPark andand thethe

newnew StarStar Wars.Wars. WhatWhat itit meansmeans II dodo notnot know.know. ThereThere isis aa deeplydeeply disturbingdisturbing sideside

toto allall this,this, yetyet alsoalso aa thrillingthrilling one.one. ThereThere isis aa minimumminimum ofof twotwo sidessides toto

everythingeverything -- andand perhapsperhaps anan infinityinfinity ofof sides;sides; excitingexciting timestimes areare ahead.ahead.

MartinMartin KempKemp toto DHDH

OxfordOxford

2525 AugustAugust 19991999

DearDear DavidDavid

TheThe NatureNature piecepiece hashas appeared.appeared. TheyThey provideprovide meme withwith nono offprintsoffprints -- hencehence

thethe photocopy.photocopy.

Let'sLet's keepkeep inin touch.touch. II intendintend toto followfollow upup Ingres,Ingres, andand amam alsoalso interestedinterested

inin somethingsomething onon youryour waysways ofof seeing.seeing.

EverEver

MartinMartin

NatureNature magazinemagazine

55 AugustAugust 19991999

'Lucid'Lucid looking:looking: DavidDavid Hockney'sHockney's drawingsdrawings usingusing thethe cameracamera lucida'lucida' byby

MartinMartin KempKemp

WhatWhat areare wewe toto thinkthink whenwhen oneone ofof thethe greatestgreatest draughtsmendraughtsmen ofof ourour ageage

resortsresorts toto aa drawingdrawing devicedevice patentedpatented inin 11 806806 andand primarilyprimarily intendedintended toto

provideprovide assistanceassistance toto amateurs?amateurs? TheThe artistartist inin questionquestion isis thethe renownedrenowned

BritishBritish painter,painter, makermaker ofof photoworks,photoworks, stagestage designerdesigner andand mastermaster ofof thethe

pencilpencil DavidDavid Hockney.Hockney. TheThe devicedevice isis thethe cameracamera lucida,lucida, inventedinvented byby WilliamWilliam

HydeHyde Wollaston,Wollaston, physicianphysician turneturnedd chemischemistt andand optician,optician, asas aa wayway ofof

overcomingovercoming hishis inabiinabilitylity toto depictdepict admiredadmired scenery.scenery.

TheThe cameracamera lucidalucida stoodstood inin aa longlong lineline ofof descentdescent fromfrom variousvarious opticaloptical

drawingdrawing devices,devices, rangingranging fromfrom mechanicalmechanical perspectographsperspectographs toto lens-basedlens-based

cameracamera obscuobscuras.ras. IndeeIndeed,d,
itsits

namename playedplayed onon thethe
factfact

thatthat
itit

diddid notnot needneed
thethe 'dark'dark chamber'chamber' ofof thethe cameracamera obscuraobscura andand couldcould bebe usedused inin anyany lightlight

conditions.conditions. TheThe convenientconvenient andand readilyreadily portableportable cameracamera lucidalucida usedused aa four-four-

sidedsided prism,prism, twotwo facesfaces ofof whichwhich werewere setset atat 11 35°,35°, toto sendsend aa twice-reversedtwice-reversed

imageimage toto thethe eyeeye viavia twotwo internalinternal reflections.reflections. WollastonWollaston explainedexplained howhow

aa draughtsmendraughtsmen couldcould simultsimultaneousaneouslyly seesee bothboth thethe objectobject toto bebe portrayedportrayed

andand aa horizontalhorizontal drawingdrawing surface,surface, providingproviding thethe eyeeye isis 'so'so placedplaced thatthat onlyonly aa

partpart ofof itsits pupilpupil maymay bebe interceptedintercepted byby thethe edgeedge ofof thethe prism'.prism'. ThisThis difficultdifficult

tricktrick waswas facilitatedfacilitated byby aa hingedhinged eyehole,eyehole, whilewhile supplementarysupplementary lenseslenses

helpedhelped withwith thethe problemproblem thatthat thethe eyeeye waswas requiredrequired toto focusfocus onon bothboth thethe

objectobject andand thethe imageimage plane.plane.

UsedUsed byby somesome professionalprofessional draughtsmen,draughtsmen, includingincluding thethe sculptorsculptor SirSir

FrancisFrancis Chantrey,Chantrey, asas wellwell asas byby countlesscountless hopefulhopeful novices,novices, thethe cameracamera lucidalucida
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largelylargely passedpassed outout ofof serviceservice withwith thethe spreadspread ofof photography.photography. Wollaston'sWollaston's LetLet meme saysay nownow thatthat ththee ususee ofof themthem diminishesdiminishes nono greatgreat artist.artist. TheyThey



prismprism waswas aa demandingdemanding devicedevice toto useuse requiringrequiring considerableconsiderable ocularocular control.control.

EvenEven then,then, anan unskilfulunskilful artistartist wouldwould achieveachieve onlyonly 'lamentable'lamentable results'results' -- toto

quotequote WilliamWilliam HenryHenry FoxFox Talbot,Talbot, whosewhose failurefailure toto produceproduce decentdecent landscapelandscape

drawingsdrawings withwith thethe cameracamera provedproved toto bebe aa powerfulpowerful goadgoad toto hishis inventioninvention ofof

calotypecalotype photography.photography. ByBy contrast,contrast, thethe astronomerastronomer SirSir JohnJohn Herschel,Herschel, adeptadept

atat usingusing hishis eyeseyes withwith telescopestelescopes andand wellwell equippedequipped withwith draughtsmen'sdraughtsmen's

skills,skills, achievedachieved beguilingbeguiling results.results.

Hockney,Hockney, whowho hashas beenbeen consistentlyconsistently concernedconcerned withwith issuesissues ofof seeing,seeing,

representation,representation, perspective,perspective, spacespace andand thethe camera,camera, hashas recentlyrecently seizedseized onon

Wollaston'sWollaston's inventioninvention toto undertakeundertake aa seriesseries ofofdrawndrawn portraits.portraits. UnlikeUnlike anan

inexperiencedinexperienced artistartist whowho isis likelylikely toto attemptattempt aa labouredlaboured tracingtracing ofof contours,contours,

HockneyHockney usesuses thethe instrumentinstrument asas aa sightsightinging devidevice,ce, brisklybriskly demarcatingdemarcating keykey

pointspoints ofof thethe features,features, suchsuch asas thethe cornerscorners ofofthethe eyeseyes andand thethe lineline ofof thethe

mouth.mouth. TheThe advantageadvantage isis thatthat suchsuch keykey registersregisters ofof expressionexpression cancan bebe rapidlyrapidly

establishedestablished befobeforere thethe sitter'ssitter's expressionexpression frefreezeezess oror sags.sags. RemovingRemoving thethe

device,device, hehe thenthen delineatesdelineates thethe shadesshades andand highlightshighlights throughthrough anan intenseintense

processprocess ofof observationobservation andand depiction,depiction, inin whichwhich hishis gazegaze incessantlyincessantly 'tick-tocks''tick-tocks'

fromfrom faceface toto paperpaper atat intervalsintervals ofof nono moremore thanthan twotwo seconds.seconds. BeingBeing portrportrayedayed

byby HockneyHockney is,is, asas II cancan testify,testify, toto bebe machine-gunnedmachine-gunned byby anan ocularocular marksmanmarksman

ofof thethe firstfirst order.order.

TheThe resultsresults shareshare somethingsomething ofof thethe qualityquality ofof thethe photographs,photographs, whilewhile notnot

lookinglooking likelike photographicphotographic images.images.TheyThey remain,remain, recognizably,recognizably, drawingsdrawings inin

Hockney'sHockney's style,style, yetyet theythey areare discerniblydiscernibly differentdifferent fromfrom thethe entirelyentirely 'freehand''freehand'

portraitportrait drawingsdrawings fromfrom earlierearlier inin hishis career.career. TheyThey exhibitexhibit aa combinationcombination ofof freshfresh

immediacyimmediacy (the(the shortshort exposure)exposure) andand unrelentingunrelenting intensityintensity (the(the longlong exposure)exposure)

thatthat entirelyentirely validatesvalidates thethe artist'sartist's surprisingsurprising adoptionadoption ofofthethe cameracamera lucida.lucida.

TheThe resultsresults alsoalso feedfeed backback intointo thethe historyhistory ofof thethe device.device. HockneyHockney tooktook

advantageadvantage ofof hishis recentrecent visitvisit toto LondonLondon fromfrom hishis homehome inin CaliforniaCalifornia toto

scrutinizescrutinize thethe portraitportrait drawingsdrawings byby thethe FrenchFrench neoclassicalneoclassical artistartist Jean-Jean-

Auguste-DominiqueAuguste-Dominique Ingres,Ingres, thenthen onon exhibitionexhibition atat thethe NationalNational Gallery.Gallery. HisHis

intuitionintuition isis thatthat IngrIngreses usedused aa cameracamera lucidalucida toto facilitatefacilitate thethe makingmaking ofof

drawndrawn liklikeneenessessess ofof visitorsvisitors toto RomeRome inin thethe secondsecond decadedecade ofof thethe ninenineteenteenthth

century.century. ItIt isis aa happyhappy intuitionintuition that,that, inin mymy capacitycapacity asas aa historian,historian, II hopehope toto

exploreexplore further.further.
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'The'The comingcoming post-photographicpost-photographic age:age: partpart II'II' byby DavidDavid HockneyHockney

EarlierEarlier thisthis yearyear II studied,studied, andand thenthen wrotewrote about,about, Ingres'sIngres's useuse ofof optopticsics inin hishis

works.works. II hadhad mademade thethe connectionconnection byby observingobserving thethe drawingdrawing ofof thethe clothes,clothes,

whichwhich atat timestimes remindedreminded meme ofof Warhol'sWarhol's drawings,drawings, lineslines mademade withoutwithout

hesitationhesitation (not(not gropedgroped for),for), essentiallyessentially traced.traced. WarholWarhol usedused photographs,photographs,

whichwhich diddid notnot existexist inin Ingres'sIngres's youth,youth, butbut cameras,cameras, ofof course,course, did.did.

II mademade somesome drawingsdrawings using,using, asas aa measuringmeasuring device,device, aa cameracamera lucidalucida

(patented(patented inin 11 806,806, butbut thethe opticsoptics mustmust havehave beenbeen knownknown before).before). ItIt hashas

takentaken meme sixsix monthsmonths ofof intenseintense workwork toto useuse itit skilfullyskilfully butbut II amam intriguedintrigued byby

thethe results.results. II beganbegan toto seesee similarsimilar effectseffects inin thethe workwork ofof otherother artists.artists.

II notenote thatthat artart historianshistorians todaytoday seemseem reluctantreluctant toto discussdiscuss 'tools'tools ofof thethe

trade',trade', especiallyespecially optics.optics. ThereThere seemsseems toto bebe aa thickthick opaqueopaque glassglass curtaincurtain

drawndrawn downdown onon thethe subject.subject. YetYet toolstools andand techniquestechniques havehave effecteffect builtbuilt intointo

themthem andand can'tcan't bebe ignoredignored easily.easily.

requirerequire aa lotlot ofof skillskill toto useuse andand cancan reallyreally onlyonly bebe usedused forfor measurementmeasurement oror

linearlinear descriptionsdescriptions ofof difficuldifficult-to-drawt-to-draw objects:objects: luteslutes foreshortened;foreshortened;

patternspatterns onon fabricsfabrics followingfollowing folds;folds; foldedfolded draperies;draperies; architecturalarchitectural curves;curves;

foreshorteningsforeshortenings inin rooms;rooms; andand thethe humanhuman figure.figure. OpticalOptical devicesdevices dodo notnot

makemake marks,marks, onlyonly thethe handhand cancan dodo that.that.

II havehave beenbeen lookinglooking attheworkofCaravaggio.ltattheworkofCaravaggio.lt isis knownknown hehe usedused

mirrors.mirrors. 'Art'Art asas aa mirrormirror ofof lilifefe'' isis aa phrasephrase GombrichGombrich uses.uses. WhatWhat isis thethe

historyhistory ofof mirrors?mirrors? WeWe knowknow theythey werewere rarerare andand veryvery expeexpensivensive.. TheThe oneone onon

MrMr andand MrsMrs Arnolfini'sArnolfini's wallwall waswas aa veryvery rarerare thingthing inin 14341434 -- mirrorsmirrors reflect,reflect,

reflectionsreflections cancan bebe traced.traced. NoNo realreal self-portraitsself-portraits couldcould bebe mademade withoutwithout

mirrors,mirrors, soso thethe historyhistory ofof mirror-makingmirror-making shouldshould interestinterest thethe historianhistorian ofof

pictures.pictures. ItIt waswas easiereasier toto makemake smallsmall convexconvex mirrorsmirrors beforebefore flatflat ones.ones. TheyThey

werewere mademade byby blowingblowing smallsmall globesglobes ofof glassglass intointo which,which, whilewhile hot,hot, waswas

passedpassed throughthrough ththee pipipepe aa mixturemixture ofof tin,tin, antiantimonymonyandand resinresin oror tar.tar. ItIt waswas

cutcut whenwhen cooledcooled andand thenthen formedformed smallsmall butbut well-definedwell-defined images.images. ThisThis

waswas probablyprobably thethe firstfirst timetime forfor centuriescenturies aa roomroom withwith fullfull figuresfigures waswas

seenseen reflected.reflected.

FlatFlat mirrorsmirrors werewere harderharder toto dodo andand veryvery expenexpensive.sive. InIn thethe inventoryinventory

ofof effectseffects mademade onon thethe deathdeath ofof thethe greatgreat FrenchFrench ministerminister ColbertColbert isis

enumeratedenumerated aa VenetianVenetian mirrormirror 4646 inchesinches byby 2626 inchesinches inin aa silversilver frameframe

valuedvalued atat 8,018,01 66 livres,livres, whilewhile aa picturepicture byby RaphaelRaphael isis putput downdown atat 3,0003,000 livres.livres.

TheThe NetherlandsNetherlands waswas aa centrecentre ofof mirror-makingmirror-making andand lenslens manufacture.manufacture.

TheirTheir attitudeattitude toto perspectiveperspective waswas notnot mathematicalmathematical likelike thethe Italians'Italians' butbut

appearedappeared toto bebe intuitive.intuitive. LifeLife throughthrough aa mirrormirror waswas certainlycertainly seenseen byby thethe vanvan

EycksEycks inin thethe mid-1mid-1 5th5th century,century, theirtheir clarityclarity ofof visionvision mustmust bebe relatedrelated toto it.it.

NetherlandishNetherlandish artistsartists wentwent toto Lombardy.Lombardy. OneOne ofof thethe BrueghelsBrueghels waswas

doingdoing flowerflower piecespieces inin MilanMilan duringduring thethe 11 6th6th century.century. TheyThey areare well,well, eveneven

minutely,minutely, observedobserved andand todaytoday looklook 'accurate''accurate' toto us.us.

CaravaggioCaravaggio waswas trainedtrained inin LombardyLombardy inin thethe 'low'lowly'ly' artart ofof stillstill life.life.

PerhapsPerhaps hehe waswas introducedintroduced toto lenseslenses inin thisthis period.period. TheThe historianshistorians telltell usus

thatthat Caravaggio'sCaravaggio's 'naturalism''naturalism' burstburst onon thethe scenescene aboutabout 11 590.590. TheyThey

interpretinterpret itit asas aa greatgreat changechange fromfrom MannManneriserism,m, andand thethe classicalclassical geometrygeometry

ofof ItalianItalian painting.painting. 'Never'Never beforebefore hadhad anythinganything beenbeen seenseen likelike this',this', etc.etc.

AndAnd II pointpoint outout thatthat thethe criticscritics firstfirst complaintcomplaint waswas thatthat thethe saintssaints lookedlooked likelike

ordinaryordinary people:people: BacchusBacchus likelike thethe boyboy nextnext door,door, StSt PeterPeter likelike thethe oldold manman

downdown thethe street.street. NoNo noblenoble saintssaints withwith floflowinwingg gracefulgraceful robesrobes infusedinfused withwith

aa divinedivine aura.aura.

ItIt isis saidsaid thatthat CaravaggioCaravaggio waswas truetrue toto natnatureure,, thathatt hishis paintingspaintings hadhad anan

immediimmediateate andand powerfulpowerful impactimpact -- theythey lookedlooked likelike realreal peoplepeople inin thethe realreal

world,world, asas indeedindeed theythey do.do. WeWe stillstill thinkthink soso today.today.

HeHe workedworked inin cellarscellars withwith hishis ownown lighting,lighting, obviouslyobviously carefullycarefully arranged.arranged.

StrongStrong chiaroscurochiaroscuro occursoccurs asas itit wouldwould fromfrom oneone strongstrong sourcesource ofof artificialartificial

light.light. TheThe darknessdarkness ofof thethe roomroom wouldwould bebe necessarynecessary forfor anyany useuse ofof lenses.lenses.

ItIt isis saidsaid hehe onlyonly paintedpainted whwhatat wawass inin frontfront ofof himhim (this(this wouldwould bebe trtrueue ofof allall

len-basedlen-based picture-making,picture-making, includingincluding photographyphotography today).today). HeHe usedused modelsmodels

fromfrom thethe street.street. OfOf coursecourse hehe wouldwould ifif hehe wantedwanted themthem toto posepose andand keepkeep

stillstill -- aristocratsaristocrats wouldn'twouldn't bebe tootoo keenkeen toto dodo this.this.

MyMy pointpoint herehere isis thatthat thethe methodmethod meansmeans thethe boyboy nextnext doordoor isis aa saint,saint, thethe

oldold manmandowdownn thethe streetstreet isis StSt PeterPeter -- thethe methodmethod demandsdemands itit -- itit isis builtbuilt intointo it.it.

HeHe diddid notnot paintpaint frescosfrescos -- impossibleimpossible withwith thisthis techniquetechnique andand hishis onlyonly

ceilingceiling isis aa canvascanvas inin oiloil paintpaint stuckstuck on,on, notnot partpart ofof thethe plaster.plaster. OneOne cancan

understandunderstand why.why.

InIn 11 525525 DurerDurer makesmakes aa woodcutwoodcut ofof twotwo draughtsmendraughtsmen plottingplotting pointspoints forfor

thethe drawingdrawing ofof aa foreshortenedforeshortened lute,lute, tellingtelling usus reallyreally howhow difficultdifficult itit isis toto dodo..
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HisHis contraptioncontraption isis complicated,complicated, withwith stringsstrings andand holesholes mademade inin aa screenscreen --

andand needsneeds twotwo peoplepeople toto dodo it.it.

Well,Well, 7070 yearsyears later,later, withoutwithout drawing,drawing, CaravaggioCaravaggio paintspaints aa boyboy playingplaying

aa lutelute veryvery beautifullybeautifully foreshortened,foreshortened, andand toto showshow hishis skillskill hehe addsadds aa violinviolin

needed,needed, yetyet otherother visualvisual skillsskills were.were. ThisThis reallyreally representsrepresents reality'reality' oror thethe

visiblevisible worldworld asas wewe thinkthink wewe seesee it.it. ItIt dominatesdominates allall representationsrepresentations ofof thethe

worldworld todaytoday -- easteast andand west,west, northnorth andand south.south.

It'sIt's aboutabout 11 870,870, whenwhen thethe photographphotograph waswas beingbeing establishedestablished asas aa cheapcheap



withwith bowbow onon aa tabletable withwith perfectperfect foreshortening,foreshortening,andand aa bookbook ofof musicmusic withwith

curledcurled paperpaper andand readablereadable musicmusic perfectlyperfectly followingfollowing thethe curve.curve. ToTo anyany

draughtsman,draughtsman, eyeballingeyeballing thatthat accuratelyaccurately isis virtuallyvirtually impossible.impossible. PerhapsPerhaps

youyou havehave toto bebe aa practitionerpractitioner toto knowknow this.this. ArtArt historianshistorians don'tdon't drawdraw

today.today. RuskinRuskin wouldwould havehave noticednoticed thingsthings likelike this,this, asas hehe usedused thethe cameracamera

obscuraobscura himself.himself.

TheThe impactimpact ofof Caravaggio'sCaravaggio's picturespictures waswas immenseimmense -- HowHow real',real', etc.etc. AndAnd

II realizerealize thatthat CardinalCardinal deldel Monte,Monte, whowho ownedowned hishis gypsygypsy fortune-tellerfortune-teller andand

boyboy playingplaying thethe lute,lute, wouldwould havehave feltfelt thatthat thethe boysboys werewere actuallyactually inin hishis

room.room. ItIt waswas likelike aa mirrormirror reflectingreflecting them,them, andand cheapercheaper thanthan aa realreal mirror.mirror.

II cancan underunderstandstand hishis delight.delight. (Personal(Personal foiblesfoibles areare aa drividrivingng forceforce ofof life.life. TheThe

CardinalCardinal sharedshared hishis roomroom withwith aa lotlot ofof boys).boys).

This,This, ofof coucourserse,, lealeadsds usus toto VelazquezVelazquez (Spain(Spain ruledruled thethe Netherlands,Netherlands, soso hehe

wouldwould havehave knownknown aboutabout lenseslenses andand mirrors,mirrors, andand RubensRubens suggsuggesteestedd hehe gogo

toto RomeRome -- toto seesee artart -- anandd nono doubtdoubt newnew techniques).techniques). VelazquezVelazquez paintspaints withwith

aa muchmuch looselooserr brushbrush,, yetyet therethere isis alwaysalways anan accuracyaccuracy inin thethe elaborateelaborate clothesclothes

-- pattpatternserns follofollowingwing curvescurves accurately,accurately, etc.etc. TheThe useuse ofof opticsoptics herehere couldcould alsoalso

accountaccount forfor whatwhat toto meme havehave sometimessometimes lookedlooked likelike headsheads outout ofof proportionproportion

toto thethe bodiesbodies (I'm(I'm speakingspeaking ofof thethe singlesingle full-lengthfull-length portraits)portraits) yetyet soso

convincingconvincing inin theirtheir naturalismnaturalism thatthat wewe taketake themthem inin easily.easily.

TheThe flowflow ofofmymy thoughtthought isis thatthat itit seemsseems somewheresomewhere betweenbetween 11 525525

(Durer's(Durer's engraving)engraving) andand 11 595595 (Caravaggio's(Caravaggio's boyboy withwith aa lute)lute) aa lenslens waswas

developeddeveloped that,that, combinedcombined withwith thethe naturalnatural phenomenaphenomena ofof aa cameracamera (hole(hole

andand darkdark room),room), becamebecame aa tooltool forfor artists.artists. This,This, itit seemsseems toto me,me, wouldwould

explainexplain thethe newfoundnewfound naturalismnaturalism ofof thesethese painters,painters, andand thethe thrillthrill peoplepeople

hadhad whenwhen lookinglooking atat them.them.

EverythingEverything II havehave readread aboutabout CaravaggioCaravaggio pointspoints toto this.this. HeHe is,is, ofof course,course,

anan immenselyimmensely talentedtalented painter,painter, withwith greatgreat naturalnatural skillskill whowho wouldwould havehave

takentaken toto thesethese devicesdevices ratherrather thrillingly.thrillingly. HeHe couldcould setset upup hishis studiostudio inin anyany

darkdark roomroom withwith equipmentequipment thatthat couldcould bebe carried.carried. HeHe wouldwould alsoalso developdevelop

naturalisticnaturalistic skillsskills withwith hishis carefulcareful observation.observation.

HelenHelen Langdon'sLangdon's recentrecent biographybiography doesdoes notnot dealdeal withwith techniquetechnique much,much,

butbut therethere areare enoughenough cluesclues forfor aa readerreader likelike myselfmyself toto notice.notice. SheShe pointspoints outout

thatthat BaglioBaglione,ne, aa contecontempormporaryary andand admireradmirer ofof CaravaggioCaravaggio andand hishis earlyearly

biographer,biographer, refersrefers toto hishis useuse ofof mirrorsmirrors andand otherother opticaloptical devices,devices, butbut thenthen

goesgoes nono further,further, sayingsaying hishis descriptionsdescriptions ofof opticaloptical devicesdevices areare overcomplexovercomplex

(for(for whom?).whom?). NeitherNeither CaravaggioCaravaggio nornor VelazquezVelazquez leftleft manymany drawings.drawings. TheyThey

diddid notnot useuse thatthat techniquetechnique -- theythey leftleft thatthat toto thethe CarraccisCarraccis andand theirtheir

academyacademy -- therethere seemsseems toto meme aa perfectlyperfectly understandableunderstandable reasonreason forfor this.this.

TheThe laterlater criticscritics ofof CaravaggioCaravaggio condemnedcondemned himhim forfor hishis naturalismnaturalism -too-too

downdown toto earth,earth, nono loftylofty heavens,heavens, nono clearclear geometry,geometry, nono soaringsoaring angelsangels --

indeed,indeed, hishis angelsangels dodo looklook asas ifif theythey areare suspendedsuspended fromfrom ropes.ropes.

AfterAfter Velazquez,Velazquez, aa naturalismnaturalism occursoccurs inin allall EuropeanEuropean art,art, figfiguresures areare notnot

drawndrawn 'awkwardly','awkwardly', atat leastleast notnot inin highlyhighly professionalprofessional painters.painters.WeWe won'twon't

seesee itit againagain untiluntil 11 870.870. InIn comparingcomparing CaravaggioCaravaggio withwith Velazquez,Velazquez, oneone cancan

seesee thatthat ththee hanhand,d, nono mattermatter whatwhat optopticsics areare used,used, countscounts aa greatgreat deal.deal.

ObservationalObservational skillsskills areare admiredadmired (as(as indeedindeed theythey areare inin photography).photography).

ToTo comecome backback nownow wherewhere II startedstarted mymy enquiries,enquiries, Ingres,Ingres, wewe knowknow hehe

witnessedwitnessed thethe inventioninvention ofof thethe chemicalchemical processprocess ofof fixingfixing thethe projprojecteectedd

imageimage onon glass,glass, thenthen onon paperpaper -- nownow knownknown asas photography.photography. ItIt waswas

regardedregarded asas thethe truth'truth' -- thethe pencilpencil ofof nature.nature. TheThe skillsskills ofof thethe hanhandd werweree notnot

formform ofof portraiture,portraiture, thatthat paintingpainting beginsbegins toto movemove awayaway fromfrom thethe lens.lens.

IngresIngres dieddied inin 11 865.865. HisHis lastlast self-portraitself-portrait hashas thethe tonalitytonality ofof thethe photographphotograph

-- comparecompare thethe foreheadforehead ofof M.M. BertinBertin (1(1 834834)) witwithh thethe foreheadforehead inin thethe self-self-

portraitportrait andand oneone cancan seesee thethe effecteffect onon paintingpainting ofof thethe daguerreotype.daguerreotype.

PaintersPainters lookedlooked outsideoutside Europe,Europe, forfor newnew waysways ofof seeingseeing andand discovereddiscovered

JapanJapan (via(via thethe print)print) -- andand thereforetherefore China,China, thethe originaloriginal source,source, andand sawsaw anan

anti-lensanti-lens wayway ofof seeing.seeing.TheThe storystory fromfrom thenthen onon isis clear.clear. TheThe lenslens movesmoves onon

intointo photographyphotography -- thenthen filmfilm andand television.television.

TheThe movingmoving imageimage forfor thethe massesmasses flourishedflourished quickly,quickly, butbut itit isis easyeasy toto

forgforgetet thathatt itit hadhad existedexisted befbeforeore thethe cinema,cinema, andand inin colour.colour. RoomsRooms werewere

builtbuilt overlookingoverlooking ItalianItalian citycity squaressquares where,where, inin thethe dark,dark, visitorsvisitors couldcould

watchwatch thethe activityactivity andand lifelife inin thethe squaresquare projectedprojected ontoonto aa wall.wall.

AA representationrepresentation ofof thethe visiblevisible clearlyclearly seen,seen, yetyet allall onon aa flatflat surface.surface.

Photography,Photography, filmfilm andand televisiontelevision developeddeveloped outout ofof thethe painterpainter andand hishis

lens.lens. ItIt causedcaused paintingpainting toto turnturn awayaway fromfrom thethe visiblevisible worldworld oror toto trytry andand seesee

itit inin totallytotally newnew waysways likelike CubismCubism (TV(TV waswas reality).reality).

ItIt isis possiblypossibly onlyonly nownow atat thethe endend ofof thethe 20th20th centurycentury thatthat wewe cancan seesee thethe

flawsflaws inin acceptingaccepting thisthis dominancedominance ofof thethe photographic.photographic. TheThe movmovieie andand

television,television, beingbeing time-based,time-based, areare moremore ephemeralephemeral thanthan waswas thought.thought. MostMost

ofof thethe moviesmovies mademade inin HollywoodHollywood dodo notnot nownow exist.exist. TheThe mamassss ofof themthem werewere

shownshown once,once, storedstored carelessly,carelessly, rotted,rotted, andand physicallyphysically disappeared.disappeared. TheThe

greatgreat onesones (the(the onesones ththatat araree loloveved)d) have,have, likelike greatgreat paintings,paintings, beenbeen storedstored

carefullycarefully andand studiesstudies areare nownow beingbeing mademade toto preservepreserve theirtheir physicalphysical

condition.condition. Nevertheless,Nevertheless, likelike music,music, anotheranother time-basedtime-based art,art, thethe pastpast hashas toto

bebe editededited ratherrather ruthlesslyruthlessly sincesince wewe havehave toto liliveve inin realreal time.time. TheThe powerpower ofof

stillstill imagesimages isis stillstill withwith us.us. IfIf II mentionmention HenryHenry VIII,VIII, anan immediateimmediate imageimage ofof

himhim comescomes toto thethe mind,mind, anan imageimage mademade byby aa greatgreat artistartist (possibly(possibly withwith thethe

useuse ofof aa lens),lens), Holbein.Holbein. ToTo mentionmention PrincessPrincess Diana,Diana, aa fogfog ofof imagesimages mightmight

occur,occur, butbut notnot aa memorablememorable oneone waswas made.made. MrsMrs SiddonsSiddons willwill bebe

rememberedremembered betterbetter -- sheshe waswas paintedpainted byby artistsartists ofof talent.talent.

ItIt seemsseems toto meme thatthat artart historyhistory hashas missedmissed something.something. AA grandgrand revisionrevision

ofof thethe lastlast 500500 yearsyears isis needed.needed. ScholarsScholars whowho realizerealize thatthat toolstools givegive effects,effects,

thatthat mediumsmediums havehave certaincertain subjectssubjects builtbuilt intointo themthem (early(early moviesmovies lovedloved

fires,fires, likelike televisiontelevision today),today), couldcould beginbegin toto givegive usus aa veryvery differentdifferent story,story,

eveneven explainingexplaining whatwhat seemsseems likelike aa lossloss ofof art.art. PeoplePeople stillstill seesee whatwhat

GombrichGombrich calledcalled thethe mirrormirror ofof reality,reality, picturespictures aboutabout nownow -- television.television. TheThe

deepdeep desdesireire toto makemake andand seesee imagesimages isis ststililll withwith us.us.

II mentionedmentioned inin mymy previousprevious notenote thatthat thethe cameracamera waswas returningreturning toto thethe

hand;hand; wherewhere itit startedstarted -- wiwithth thethe aidaid ofof thethe computer,computer, yetyet itit isis ststililll hardhard toto

escapeescape perspectiveperspective (if(if perspectiveperspective werewere reversed,reversed, playingplaying videovideo gamesgames oneone

wouldwould bebe constantlyconstantly awareaware ononee wawass killingkilling oneself).oneself).

GombrichGombrich comparescompares aa CezanneCezanne stillstill lifelife withwith itsits (new)(new) awkwardnessawkwardness toto

aa DutchDutch stillstill lifelife withwith itsits seeminglyseemingly perfectperfect vision.vision. SurelySurely CezanneCezanne cancan bebe

seenseen asas anti-lensanti-lens -- hehe lookedlooked withwith twotwo eyeseyes notnot one,one, whichwhich openedopened upup

unphotographicunphotographic vision.vision. TheThe riserise andand interestinterest inin thethe powerpower ofof colourcolour inin artart

perhapsperhaps hadhad connectionsconnections withwith thethe monochromemonochrome ofof whatwhat seemedseemed likelike thethe

mostmost vividlyvividly realreal representationsrepresentations ofof thethe worldworld inin photography.photography.

ThereThere havehave beenbeen excellentexcellent portraitsportraits mademade inin thethe 20t20thh cencenturturyy byby thethe stillstill

camera,camera, butbut notnot thatthat manymany memorablememorable ones,ones, andand nonenone thatthat cancan probeprobe

charactercharacter likelike Rembrandt.Rembrandt. FilmFilm andand videovideo bringbring itsits timetime toto us.us. WeWe bringbring ourour

timetime toto painting.painting. ItIt isis aa profoundprofound differdifferenceence thatthat willwill notnot gogo away.away.

230230 << thethe correspondencecorrespondence

    

TwoTwo BunchBunch PalmsPalms

2121 SeptemberSeptember 19991999

'The'The techniquetechnique ofof Caravaggio'Caravaggio' byby DavidDavid HockneyHockney

TheThe moremore II looklook intointo CaravaggioCaravaggio andand thinkthink aboutabout opticsoptics thethe moremore II thinkthink hishis

AllAll thisthis soundssounds perfectlyperfectly plausplausibleible toto me.me. SaySay therethere waswas nono lens,lens, thenthen givegive

aa reasonablereasonable explanation.explanation. ThereThere areare nono drawings,drawings, nono notes.notes.

GoodGood night.night.

Advice:Advice: looklook atat vanvan DyckDyck again,again, carefully.carefully.



tooltool hadhad toto bebe aa quitequite sophisophisticasticatedted lens.lens.

AsAs II havehave suggested,suggested, manymany painterspainters usedused aa lenslens afterafter aa certaincertain date,date,

commoncommon knowledge,knowledge, soso notnot commentedcommented onon veryvery much.much. IfIf oneone wentwent toto

aa photographerphotographer today,today, andand describeddescribed whatwhat happened,happened, oneone wouldn'twouldn't say,say,

WellWell thertheree waswas aa blackblack boxbox withwith aa bitbit ofof glassglass inin thethe middlemiddle onon aa standstand andand

aa cordcord whichwhich hehe pressed.'pressed.' OneOne wouldwould say,say, 'Oh,'Oh, theythey werewere veryvery nice,nice, mademade

meme aa cupcup ofof tea,tea, setset meme atat ease,ease, chattedchatted wittily,wittily, etc.,etc., etc'etc'

References,References, anyway,anyway, toto Caravaggio'sCaravaggio's 'glass''glass' surelysurely meanmean aa 'lens''lens'

-- aa telescopetelescope isis aa spyspy glass,glass, aa mirrormirror isis aa lookinglooking glass,glass, etc.etc. (I(I mentionmention thisthis forfor

thethe historianhistorian ofof picturespictures whowho wantswants everythingeverything inin wriwritintingg soso theythey don'tdon't havehave

toto looklook veryvery hardhard atat thethe picturespictures andand deducededuce methods,methods, which,which, asas II havehave

pointedpointed out,out, havehave subjectssubjects andand waysways ofof seeingseeing builtbuilt intointo them.)them.)

HeHe travelledtravelled aa lot,lot, soso thethe equipmentequipment hadhad toto bebe portable,portable, notnot reallyreally veryvery

big.big. SoSo II suggestsuggest aa lenslens thatthat isis notnot muchmuch biggerbigger thanthan twotwo canscans ofof beans.beans.

SomeSome lenslenseses areare moremore sophisticatedsophisticated thanthan others.others. CompareCompare thethe resultsresults ofof

aa throwawaythrowaway cameracamera (cheap(cheap plastplasticic lens)lens) withwith aa photographphotograph ofof exactlyexactly thethe

samesame subject,subject, lightinglighting andand filmfilm takentaken withwith aa Leica.Leica. OneOne willwill bebe fuzzyfuzzy edges,edges,

allall colourscolours tendingtending towardstowards murkymurky green.green. TheThe otherother willwill bebe sharpersharper andand

havehave richerricher andand moremore variedvaried colours.colours.CommonCommon knowledgeknowledge youyou mightmight saysay --

butbut II mentionmention itit forfor thosethose whowho wantwant itit inin writingwriting etc.,etc., etc.etc.

TheThe lenseslenses werewere allall handmade,handmade, handhand ground,ground, etc.etc. Caravaggio'sCaravaggio's wouldwould

nevernever leaveleave hishis personperson,, unlesunlesss hehe waswas usingusing it.it. InIn thethe highlyhighly competitivecompetitive

worldworld ofof painterpainterss nono wonderwonder hehe carriedcarried aa sharpsharp swordsword inin thosethose violviolentent timestimes..

HeHe workedworked inin darkdark roomsrooms -- cellarscellars -- veryvery commoncommon inin thothosese daydayss (not(not tootoo

manymany peoplepeople livedlived inin largelarge roomsrooms withwith largelarge windowswindows -- rememberremember thethe

smallsmall panespanes ofof glassglass withwith lumpslumps inin thethe middlemiddle -- flatflat glassglass waswas moremore

expensive).expensive). HeHe usedused artificialartificial lighting,lighting, usuallyusually fromfrom toptop left.left. HeHe wouldwould useuse

modelsmodels fromfrom thethe streetstreet -- whowho elseelse wouldwould sitsit stillstill forfor himhim forfor soso long?long? --

andand waswas knownknown toto workwork veryvery fast.fast. HowHow longlong cancan youyou holdhold youryour armsarms

outstretched,outstretched, eveneven restingresting onon aa stand.stand. TryTry it,it, youyou beginbegin toto acheache underunder

thethe arms.arms.

SoSo thethe suppersupper atat EmmausEmmaus waswas setset upup carefullycarefully inin aa cellar,cellar, litlit carefully,carefully,

andand thenthen hehe putput hishis lenslens inin thethe middlemiddle onon aa standstand andand hunghung aa curtaincurtain (thick(thick

materialmaterial inin thosethose days)days) roundround it.it. TheThe roomroom isis nownow divideddivided intointo aa lightlight partpart

andand darkdark part.part. HeHe isis 'in'in thethe camera'camera' andand thethe tableautableau isis projectedprojected clearlyclearly withwith

telescopictelescopic effectseffects (notice(notice thethe rearrear handhand isis biggerbigger thanthan thethe frontfront handhand nearernearer

toto you).you).

HeHe coverscovers thethe canvascanvas withwith aa richrich darkdark undercoatundercoat that,that, beingbeing wet,wet, reflectsreflects

lightlight back.back. HeHe takestakes aa brushbrush andand wiwithth ththee wrongwrong endend drawsdraws guidelinesguidelines forfor

thethe figuresfigures inin thethe compositioncomposition toto enableenable himhim toto getget thethe modelsmodels backback inin

positionposition afteafterr resrestinting,g, eating,eating, pissing,pissing, etc.).etc.).

TheThe foreshorteningforeshortening isis soso good,good, soso real,real, oror whatwhat wewe thinkthink ofof asas realreal

(because(because ofof telephototelephoto lenses),lenses), thatthat itit hashas toto bebe donedone thisthis way.way. (Hold(Hold youryour

ownown armsarms out,out, etc.,etc., etc.)etc.) HeHe rapidlyrapidly paintspaints onon thethe wetwet canvas,canvas, skilfully,skilfully, andand

withwith thinthin paintpaint knockingknocking inin difficultdifficult bits,bits, andand thenthen withwith hishis virtuosityvirtuosity hehe cancan

finishfinish byby lookinglooking atat thethe scenescene inin realityreality -- taketake downdown thethe curtaincurtain -- turnturn thethe

canvascanvas roundround andand putput inin thethe finalfinal details.details.

IfIf itit tooktook aa week,week, thinkthink ofof allall thethe comingcoming andand going,going, resting,resting, eating,eating,

shitting,shitting, etc.etc. IfitIfit tooktook longelonger,r, therthere'se's eveneven moremore comingcoming andand going,going, resting,resting,

eating,eating, etc.etc.

TwoTwo BunchBunch PalmsPalms

2121 SeptemberSeptember 19991999

'Notes'Notes onon lostlost knowledge'knowledge' byby DavidDavid HockneyHockney

TheThe moremore II thinkthink aboutabout lenseslenses andand painting,painting, andand afterafter usingusing thethe cameracamera

lucida,lucida, II thinkthink oneone aspectaspect toto looklook for,for, especiallyespecially inin Velazquez,Velazquez, areare thethe

expressionsexpressions onon thethe faces.faces.

InIn hishis BacchusBacchus (1(1 628-9),628-9), thethe fleetingfleeting lookslooks andand openopen mouthsmouths wouldwould

havehave beenbeen veryvery difficultdifficult toto 'catch'.'catch'. CompareCompare CranachCranach withwith this.this.

BacchusBacchus himselfhimself seemsseems toto beglancingbeglancing awayandtheawayandthe manman withwith thethe dishdish

ofof winewine hashas anan expressionexpression thatthat cacannonnott bebe heldheld tootoo long.long. HisHis mouthmouth isis openopen

inin aa semi-smile,semi-smile, causingcausing thethe eyeseyes toto narrownarrow withwith wrinkleswrinkles roundround them.them. ThisThis

kindkind ofof expexpresressiosionn hashas toto bebe caughtcaught fast.fast. TheThe mouthmouth andand eyeseyes relaterelate

marvellouslymarvellously andand II thinkthink couldcould onlyonly bebe donedone byby aa virtuosovirtuoso painterpainter withwith thethe

helphelp ofof aa lens.lens.

AllAll thethe otherother facesfaces havehave livelylively expressions,expressions, transienttransient really.really. I'veI've drawndrawn

aa lotlot ofof facesfaces latelylately andand understandunderstand thethe difficulty.difficulty.

MKtoDHMKtoDH

OxfordOxford

2626 SeptemberSeptember 19991999

DavidDavid

TextText andand picspics arrivedarrived OK.OK. I'llI'll sendsend aa commentarycommentary -- allall reallyreally fascinating.fascinating.

YoursYours

MartinMartin

DHtoMKDHtoMK

LosLos AngelesAngeles

2828 SeptemberSeptember 19991999

DearDear MartinMartin

HereHere isis aa suggestionsuggestion perhapsperhaps overlooked.overlooked. WhoWho wouldwould havehave thethe firstfirst

lenses?lenses? ItIt isis assumedassumed thatthat thethe worldworld ofof sciencescience wouldwould havehave themthem first,first, butbut

surelysurely thethe worldworld ofof imagesimages waswas moremore importantimportant andand powerful.powerful. SurelySurely

thethe KingKing ofof SpainSpain andand thethe imagesimages theythey knewknew werewere possiblepossible wouldwould comecome
beforebefore thethe telescopetelescope andand microscope,microscope, enteringentering aa moremore secretivesecretive andand

competitivecompetitive world.world.

MyMy firstfirst title,title, 'Joshua'Joshua ReynoldsReynolds hadhad aa cameracamera obscuraobscura thatthat foldedfolded upup toto

looklook likelike aa book',book', givesgives usus aa clue.clue. II knowknow howhow secretivesecretive artistsartists cancan be.be. TheThe

worldworld ofof sciencescience isis byby definitiondefinition moremore openopen.. DaviDavidd GravesGraves hashas locatedlocated

mentionmention ofof aa bookbook publishedpublished inin 11 558558 thatthat wouldwould bebe worthworth lookinglooking into.into.

InIn thethe HolbeinHolbein thethe objectsobjects onon thethe tabletable includeinclude aa globeglobe withwith thethe wordword

'AFFRICA''AFFRICA' perfectlyperfectly followingfollowing thethe curvecurve -- gogo seesee it.it. ItIt certacertainlyinly can'tcan't bebe

'eyeballed'.'eyeballed'. WouldWould notnot thisthis suggestsuggest aa lelensns asas welwell?l? AgainAgain theythey wouldwould bebe veryvery

secretivesecretive aboutabout this,this, almostalmost likelike statestate secretssecrets today,today, andand I'mI'm suresure CaravaggioCaravaggio
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dyingdying onon thethe beachbeach wouldwould havehave thrownthrown thethe lenlenss intintoo thethe seasea ratherrather thanthan letlet

itit fallfall intointo thethe handshands ofof rivals.rivals.

AlsoAlso II wouldwould pointpoint outout thatthat thethe imageimage doesdoes notnot havehave toto bebe thethe rightright sideside

upup toto draftdraft andand blockblock inin thethe composition.composition. ManyMany artistsartists knowknow thethe advantagesadvantages

ofof workingworking upsideupside downdown -- everythingeverything isis equalizedequalized inin aa way.way. TheThe mirrormirror

couldcould thenthen bebe howhow hehe seessees thethe realreal scenescene -- merelymerely lookinglooking inin itit toto getget hishis

compositioncomposition rightright whenwhen hehe isis workingworking fromfrom observation.observation.

NotNot allall artistsartists knowknow this,this, butbut II dodo knowknow thatthat MalcolmMalcolm Morley,Morley, whenwhen hehe

'spyglasses''spyglasses' forfor thethe seeingseeing ofof distantdistant enemies?)enemies?) PhilPhil SteadmanSteadman inin hishis

forthcomingforthcoming bookbook onon VermeerVermeer showsshows thatthat good,good, largishlargish lenseslenses werewere

availableavailable toto thethe painterpainter -- andand VermVermeereer waswas aa friendfriend ofof thethe greatgreat

microscopistmicroscopist vanvan Leeuwenhoek.Leeuwenhoek.

II wouldwould notnot putput allall mymy eggseggs inin thethe lenslens basket,basket, particularlyparticularly inin thethe earlierearlier

periods.periods. ThereThere werewere otherother waysways ofof achievingachieving perspectivalperspectival foreshortening,foreshortening,

andand eacheach casecase needsneeds toto bebe lookedlooked atat onon itsits merits.merits. ItIt waswas possible,possible, forfor

instance,instance, toto foreshortenforeshorten letteringlettering byby perspectivalperspectival construction.construction. II thinkthink thethe



waswas doingdoing hishis photo-realistphoto-realist work,work, preferredpreferred itit upsideupside down.down. CouldCould thisthis alsoalso

bebe LawLawrenrencece Gowing'sGowing's pointpoint aboutabout VermeerVermeer -- everythingeverything asas paintedpainted

equallyequally -- notnot soso inin mathematicalmathematical Italy.Italy.

JustJust thoughts,thoughts, butbut perhapsperhaps non-practitionersnon-practitioners nevernever thinkthink likelike this.this.

MyMy excitementexcitement grows.grows.

DavidDavid HockneyHockney

MKtoDHMKtoDH

OxfordOxford

2828 SeptemberSeptember 19991999

DavidDavid

ResponseResponse toto youryour faxedfaxed paper,paper, whichwhich II waswas delighteddelighted toto receive.receive.

II thinkthink itit isis tremendouslytremendously importantimportant andand excitingexciting thatthat anan artistartist whowho hashas

spentspent aa lifetimelifetime (sorry,(sorry, soundssounds posthumous )posthumous ) translatingtranslating thethe seenseen scenescene

intointo painting,painting, withwith allall thethe intensityintensity ofof 'eyeballing''eyeballing' andand experimentexperiment thatthat isis

involved,involved, isis subjectingsubjecting thethe 'old'old masters'masters' toto radicalradical scrutiny.scrutiny. TheThe

observationsobservations youyou areare mamakinkingg andand thethe ideasideas youyou areare proposingproposing cancan playplay aa

vitalvital rolerole inin helpinghelping usus toto looklook moremore intensivelyintensively atat paintingspaintings -- inin dialoguedialogue

wiwithth ththee evidenceevidence availableavailable toto historians.historians. AlthoughAlthough somesome historianshistorians maymay
feelfeel moremore securesecure withoutwithout thethe visualvisual challengeschallenges youyou areare proposing,proposing, II willwill dodo

thethe bestbest forfor mymy partpart toto respondrespond openly.openly. NotNot least,least, itit isis excitingexciting forfor aa meremere

historianhistorian toto seesee howhow youryour presentpresent concernsconcerns areare integralintegral toto thethe questquest onon

whichwhich youyou havehave beenbeen engagedengaged sincesince youryour debutdebut asas aa professionalprofessional artist.artist.

II havehave somesome generalgeneral pointspoints andand somesome detaileddetailed observations:observations:

GeneralGeneral

TheThe eyeeye itselfitself (or(or whatwhat waswas thoughtthought toto bebe thethe workingworking ofof thethe eye)eye) hashas beenbeen

aa kikindnd ofofmodelmodel forfor paintingpainting sincesince thethe timetime ofof Alberti'sAlberti's OnOn PaintingPainting inin 11 435,435,

inin whichwhich representationrepresentation isis fofounundedded onon aa simplesimple notionnotion ofof howhow thethe 'visual'visual

pyramid'pyramid' worksworks andand itsits relationshiprelationship toto thethe representationrepresentation ofof thingsthings inin spacespace

usingusing light,light, shadeshade andand colour.colour. TheThe cameracamera obscuraobscura asas thethe specificspecific modelmodel forfor

thethe eyeeye isis inherentinherent inin Leonardo'sLeonardo's treatmenttreatment ofof thethe eye'seye's optics,optics, thoughthough hehe

increasinglyincreasingly realizedrealized thatthat thethe complexitiescomplexities ofof thethe eyeeye andand thethe intellectualintellectual

actsacts ofof seeingseeing meantmeant thatthat anyany simplesimple modelmodel thatthat thethe eyeeye simplysimply seessees whatwhat

isis 'out'out there'there' doesdoes notnot work.work. TheThe fullyfully fledgedfledged notionnotion ofof thethe eyeeye asas aa cameracamera

obscuraobscura withwith aa focusingfocusing lenslens doesdoes notnot becomebecome apparentapparent untiluntil KeplerKepler inin 11 6??.6??.

EarlyEarly lenslens technologytechnology waswas relativelyrelatively rudimentary,rudimentary, andand limitedlimited toto simplesimple

magnification,magnification, notnot leastleast forfor spectacles,spectacles, withwith majormajor problemsproblems ofof aberraberrationation..

TheThe greatgreat impetusimpetus camecame inin thethe earlyearly 11 7th7th centurycentury withwith thethe telescopetelescope andand

microscope,microscope, mostmost specificallyspecifically withwith Galileo'sGalileo's intensiveintensive andand successfulsuccessful effortsefforts

toto makemake lenlensesses thathatt wouldwould deliverdeliver bettebetterr pictupicturesres ofof thethe moonmoon thanthan thethe

rudimentaryrudimentary telescopestelescopes thatthat rapidlyrapidly spreadspread acrossacross EuropeEurope afteafterr theirtheir firstfirst

outingsoutings inin thethe NetherlandsNetherlands andand Venice.Venice. (Did(Did youyou know,know, byby thethe way,way, thatthat

telescopestelescopes werewere initiallyinitially toutedtouted andand patronizedpatronized asas militarymilitary andand navalnaval

generalgeneral rulerule isis thatthat thethe moremore difficultdifficult andand complexcomplex thethe form,form, thethe lessless likelylikely itit

isis thatthat geometrygeometry waswas used,used, andand thethe moremore likelylikely thatthat anan opticaloptical devicedevice wouldwould

havehave beenbeen ofof service.service. SeeSee alsoalso below.below.

MirrorsMirrors areare anan importantimportant partpart ofof thethe story,story, opticallyoptically andand technically.technically. OneOne

impetusimpetus forfor developmentdevelopment camecame fromfrom attemptsattempts toto devisedevise betterbetter 'burning'burning

mirrors'mirrors' -- i.e.,i.e., concaveconcave and,and, ideally,ideally, parabolicparabolic -- forfor solderingsoldering metalmetal andand

militarymilitary purposes.purposes. GoodGood mirrorsmirrors becamebecame prizedprized objectsobjects -- VelazquezVelazquez hadhad

quitequite aa collection.collection. However,However, mirrorsmirrors cannotcannot bebe usedused forfor practicalpractical actsacts ofof

picture-makingpicture-making inin thethe samesame directdirect wayway asas lens-lens- andand prism-basedprism-based devices.devices.

SpecificSpecific

II don'tdon't quitequite seseee ththee relevancerelevance ofof Brueghel'sBrueghel's flowerflower pieces.pieces. IfIf youyou areare

wantingwanting examplesexamples ofof interchangeinterchange betweenbetween thethe NetherlandsNetherlands andand Italy,Italy, therethere

isis nono shortageshortage ofof earlierearlier instances,instances, notnot leastleast AntonelloAntonello dada MessinaMessina inin Venice.Venice.

DoDo youyou knowknow hishis magicalmagical StStJeromeJerome inin thethe NationalNational Gallery,Gallery, London?London?

I'llI'll chasechase upup thethe CaravaggioCaravaggio referencereferences,s, especialespeciallyly Baglione,Baglione, whichwhich areare

notnot knownknown toto me.me. I'llI'll letlet youyou knowknow inin duedue course.course. TheThe CaravaggioCaravaggio lutelute doesdoes

posepose importantimportant questions,questions, sincesince asas youyou say,say, youyou don'tdon't dodo itit byby 'eyeballing'.'eyeballing'.

HeHe mustmust havehave eithereither usedused perspectivalperspectival geometrygeometry ofof thethe kindkind thatthat isis foundfound inin

LudovicoLudovico Cigoli'sCigoli's treatise,treatise, whichwhich waswas beingbeing writtenwritten inin RomeRome atat thethe samesame

time,time, or,or, asas youyou argue,argue, anan opticaloptical instruinstrument.ment. TherThere'se's nono hardhard evidence,evidence, butbut

Caravaggio'sCaravaggio's 'speed''speed' andand whatwhat wewe knowknow ofof hishis temperamenttemperament wouldwould inclineincline

meme toto thinkthink thatthat hehe usedused aa directdirect techniquetechnique ratherrather thanthan botheringbothering withwith lotslots

ofof geometricalgeometrical procedures.procedures.

TheThe questionquestion ofof thethe foreshortenedforeshortened armarm inin thethe SupperSupper alsoalso raisesraises

importantimportant questions,questions, asas youyou havehave identified.identified. II taketake youryour pointpoint aboutabout posing,posing,

andand thethe modelmodel youyou proposepropose hashas thethe enormousenormous virtuevirtue thatthat itit providesprovides aa

concreteconcrete wayway ofof thinkingthinking aboutabout howhow thethe artistartist achievedachieved hishis ends.ends. HistoriansHistorians

tendtend toto analyseanalyse thethe endsends withoutwithout thinkingthinking aboutabout thethe means.means. InIn thethe absenceabsence

ofof documentarydocumentary evidence,evidence, youryour modmodelel mumustst remainremain aa hypothesis,hypothesis, but,but,

unlikeunlike otherother models,models, itit isis basedbased onon realreal considerationsconsiderations ofof practicalities.practicalities.TheThe

largelarge distantdistant handhand couldcould ariarisese forfor 22 (or(or possiblypossibly more)more) reasons.reasons. TheThe firstfirst is,is, asas

youyou suggest,suggest, aa ququirirkk ofofanan opticaloptical device,device, inin thethe mannermanner ofof aa telephototelephoto lens.lens.

TheThe secondsecond isis thatthat hehe maymay havehave beenbeen reluctantreluctant inin termsterms ofof 'pictorial'pictorial goodgood

manners'manners' toto followfollow thethe fullfull implicationsimplications ofof thethe foreshorteningforeshortening byby includingincluding

aa greatlygreatly diminisheddiminished hand,hand, justjust asas MantegnaMantegna diddid notnot followfollow thethe diminutdiminutionion

ofof Christ'sChrist's headhead inin thethe BreraBrera picturepicture -- similarly,similarly, UccelloUccello inin hishis fallenfallen knight.knight. InIn

thisthis instance,instance, II amam inclinedinclined tofavourthetofavourthe secondsecond explanationexplanation -- butbut thatthat

doesdoes notnot invalidateinvalidate youryour hypothesishypothesis aboutabout hishis useuse ofof opticaloptical devices.devices.

YourYour rectificationrectification ofof thethe HolbHolbeinein skullskull isis veryvery neatneat -- somethingsomething ofof thethe

kindkind waswas achievedachieved forfor thethe NationalNational GalleryGallery showshow afterafter thethe painting'spainting's

restoration.restoration. Obviously,Obviously, hehe neededneeded anan opticaloptical meansmeans toto achieveachieve thethe

anamorphosis.anamorphosis. II don'tdon't thinkthinkanyany lens-basedlens-based devicedevice isis neededneeded here,here, sincesince

therethere werewere simplesimple techniquestechniques ofof usingusing aa distorteddistorted squaringsquaring systemsystem (see(see mymy

book),book), suchsuch asas waswas knownknown toto LeonardoLeonardo andand toto GermanGerman artistsartists ofof thethe period.period.

ThereThere areare signssigns inin Holbein'sHolbein's drawingdrawing ofof hishis useuse andand interestinterest inin geometricalgeometrical

perspectiveperspective ofof thethe DLirerDLirer kind,kind, andand itit isis reasonablereasonable toto thinkthink thatthat hehe wouldwould
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havhavee useusedd somesome ofof thethe kindskinds ofof drawingdrawing devicesdevices thatthat DiirerDiirer illustrates.illustrates. II don'tdon't

seesee HolbeinHolbein usingusing aa lens-basedlens-based cameracamera obscuraobscura atat thisthis stagestage forfor historicalhistorical

andand technitechnicalcal reasons.reasons. YourYour argumentsarguments aboutabout lens-basedlens-based devicesdevices don'tdon't

NEEDNEED thethe HolbeinHolbein skull.skull.

LosLos AngelesAngeles

3030 SeptemberSeptember 19991999

'More'More notesnotes onon lostlost knowledge'knowledge' byby DavidDavid HockneyHockney

ConcludingConcluding thoughtsthoughts

ThereThere willwill alwaysalways bebe somesome measuremeasure ofof problemsproblems inin relyingrelying uponupon thethe picturespictures

asas youryour mainmain (and,(and, inin somesome cases,cases, only)only) evidence.evidence. TheThe meansmeans areare inferredinferred

fromfrom thethe picturespictures andand thenthen mademade toto accountaccount forfor effectseffects -- whichwhich isis potentiallypotentially

Vermeer'sVermeer's TheThe ArtArt ofofPaintingPainting depictsdepicts aa painterpainter 'eyeballing''eyeballing' aa girl.girl. ButBut thisthis

ofof coursecourse isis notnot VermeerVermeer -- hehe isis paintingpainting thethe depiction.depiction. StepStep backback andand wewe

getget aa differentdifferent picture.picture.

II amam suggestingsuggesting therethere areare twotwo traditions,traditions, oneone ofof thethe lenslens andand oneone ofof



circular.circular. However,However, inin manymany cases,cases, thethe historianhistorian isis facedfaced withwith doingdoing justjust this,this,

sincesince independentindependent documentationdocumentation doesdoes notnot survive.survive. TheThe GREATGREAT MERITMERIT ofof

whatwhat youyou areare bringingbringing toto thethe fieldfield isis youryour sensesense ofof howhow somethingsomething mightmight

havehave beenbeen achievedachieved gigivenven ththee realitiesrealities ofof 'eyeballing''eyeballing' andand picture-making.picture-making.

II findfind thisthis dialoguedialogue fascinatingfascinating -- nono oneone hashas aa monopolymonopoly ofof TightnessTightness inin

thesethese
mattersmatters -- certainlycertainly

NOTNOT
thethe artart historianhistorian --

andand
itit isis aa privilegeprivilege forfor

meme
toto

seesee thethe wayway inin whichwhich youryour questioningquestioning isis allall ofof aa piecepiece withwith youryour ownown visualvisual

impulsesimpulses asas expressedexpressed inin youryour artart overover thethe years.years.

II hopehope youyou don'tdon't regardregard anyany ofof allall ofof thisthis asas tootoo pedanticpedantic -- butbut that'sthat's mymy jobjob

MartinMartin

GaryGary TinterowTinterow toto DHDH

MetropolitanMetropolitan MuseumMuseum ofof Art,Art, NewNew YorkYork

2929 SeptemberSeptember 19991999

DearDear DavidDavid

Well,Well, II havehave foundfound oneone thingthing thatthat will,will, II think,think, encourageencourage you.you. PhillipPhillip

PearlsteinPearlstein alsoalso thoughtthought thatthat IngresIngres maymay havehave usedused aa cameracamera lucida.lucida. InIn

JosephJoseph Meder/WinslowMeder/Winslow Ames'sAmes's (Meder(Meder dieddied inin 1934,1934, 11 think)think) TheThe MasteryMastery ofof

DrawingDrawing (1(1 978),978), AmesAmes citescites Pearlstein'sPearlstein's 'Why'Why II PaintPaint thethe WayWay II Do',Do', publishedpublished

inin thethe NYTimesNYTimes inin 11 971971 .. 11 amam sendingsending youyou xeroxesxeroxes ofof thethe relevantrelevant passages.passages.

HopeHope thisthis helpshelps

AllAll bestbest

GaryGary TinterowTinterow

PearlsteinPearlstein gavegave anan exampleexample ofof thethe art-historicalart-historical involvementinvolvement ofof thethe

modernmodern artistsartists andand ofof thethe traveltravel toto evereveryy corncornerer ofof thethe worldworld whichwhich hashas

extendedextended thethe beatenbeaten pathspaths ofofthethe GrandGrand Tour:Tour: 'Before'Before comingcoming toto Tikal,Tikal,

II visitedvisited thethe MayanMayan ruinsruins inin thethe YucYucatanatan,, andand soso havehave beenbeen readingreading

IncidentsIncidents ofofTravelTravel inin thethe YucatanYucatan byby JohnJohn LL StephensStephens ...... thethe bookbook isis

illustratedillustrated withwith engravingsengravings mademade fromfrom daguerdaguerreotypreotypee viewsviews andand

drawingsdrawings  taken taken onon thethe spotspot byby Catherwood.Catherwood.TheThe drawingsdrawings werewere  taken taken

byby thethe useuse ofof aa devicedevice calledcalled thethe cameracamera lucidalucida ...... aa veryvery commoncommon tooltool forfor

nineteenth-centurynineteenth-century draughtsmendraughtsmen andand artists.artists. ItIt allowsallows thethe artistartist toto seesee anan

apparentapparent superimpositionsuperimposition ofof hishis subjectsubject onon thethe sursurfacfacee ofof hishis paperpaper byby

meansmeans ofof aa simplesimple arrangementarrangement ofof prismsprisms .. .. .. Catherwood'sCatherwood's drawingsdrawings ofof

junglejungle ruinsruins bringbring toto mymy mindmind ...... Ingres'sIngres's drawingsdrawings ofof RomeRome ...... andand

II wonderwonder nownow ifif IngresIngres didn'tdidn't useuse thethe gadgetgadget himselfhimself (Oh(Oh Disillusion).'Disillusion).'

'eyeballing''eyeballing' -- thethe CarraCarraccicci schooschool.l. TheThe lenslens depictsdepicts thethe CarracciCarracci school.school.

TheThe CarracciCarracci schoolschool doesdoes notnot depictdepict thethe lenslens school.school.

II keepkeep sayingsaying lenslens becausebecause thethe cameracamera isis aa naturalnatural phenomenaphenomena likelike aa

rainbow.rainbow. ItIt occursoccurs inin nature.nature. ItIt isis notnot anan invention.invention. TheThe lenslens isis anan invention.invention.

II rememberremember seeingseeing aa photographphotograph ofof somesome childrenchildren inin BelfastBelfast holdingholding

rocksrocks andand milkmilk bottlesbottles andand looklookinging veryvery angry.angry. TheThe picture'spicture's subjectsubject hadhad

quitequite anan effecteffect onon me,me, untiluntil II sawsaw anotheranother picture,picture, wherewhere aa photographerphotographer

hadhad steppedstepped backback andand ononee sawsaw aa rowrow ofof aa dozendozen photographersphotographers

photographingphotographing thethe children.children. TheThe childrenchildren werewere performingperforming forfor thethe lenslens

-- aa veryvery differentdifferent emotionemotion overcameovercame me.me. IsIs notnot somethingsomething likelike thatthat goinggoing

onon herehere -and-and inin lotslots ofof otherother picturespictures ofof artists?artists? TheyThey dodo notnot revealreveal theirtheir

methods.methods. PerhapsPerhaps thisthis waswas OKOK beforebefore 11 926926 (the(the HeisenbergHeisenberg principle)principle) butbut

surelysurely isis notnot possiblepossible now.now.

WhatWhat waswas reallyreally happeninghappening here?here? TheThe 'reporters''reporters'werewere notnot outsideoutside anan

event,event, theythey werewere participants.participants. ThereThere isis nono neutralneutral viewpointviewpoint -- thethe observerobserver

affectsaffects thethe obseobservedrved..

TheThe 'press','press', oror mediamedia asas itit isis calledcalled now,now, isis thethe lastlast groupgroup claimingclaiming

aa neutralneutral viewpoint.viewpoint. ButBut isn'tisn't therethere aa contradictioncontradiction here.here. IfIfWesternWestern

technologytechnology dependsdepends onon Heisenberg'sHeisenberg's equations,equations, thenthen thosethose equationsequations

affectaffect everything.everything. TheThe twotwo traditions,traditions, thethe secretsecret hiddenhidden oneone ofof thethe lenslens isis

collidingcolliding wiwithth thethe 'eyeballing''eyeballing' CarracciCarracci tradition.tradition. ItIt isis failing.failing.

SomethingSomething isis happeninghappening atat thethe endend ofof ththee didismsmalal 20t20thh century,century, eithereither

aa widerwider visionvision onon catastrophe,catastrophe, oror aa widerwider visionvision isis catastrophe,catastrophe, butbut thethe oldold

hiddenhidden waysways don'tdon't work.work.

TheThe lenslens hashas becomebecome veryvery common,common, fromfrom beingbeing aa highlyhighly secretsecret andand rarerare

thing.thing. IsIs visionvision beingbeing 'democratized'?'democratized'? IsIs thisthis itsits effect?effect?

PerhapsPerhaps II shouldshould callcall allall thisthis lostlost HiddenHidden Knowledge',Knowledge', oror soso itit seems,seems,

ifif oneone takestakes aa stepstep back.back.

IsIs itit somethingsomething wewe dodo notnot wantwant toto know?know?

TelevisionTelevision newsnews willwill notnot telltell usus thatthat thethe audienceaudience forfor televisiontelevision isis gettinggetting

smaller.smaller. ItIt isis againstagainst thethe interestsinterests ofof 'the'the mediamedia'.'. PaintPaintinging inin Vermeer'sVermeer's dayday

waswas seenseen byby veryvery fewfew people.people. TheyThey werewere generallygenerally educatededucated oror

'connoisseurs'.'connoisseurs'.AA friendfriend said,said, 'Yes,'Yes, thethe restrest ofof thethe peoplepeople werewere keptkept inin thethe

dark',dark', butbut itit isis thethe lenslens thatthat pointspoints toto thethe lightlight fromfrom aa darkdark room.room. CameraCamera

obscuraobscura isis 'dark'dark room'.room'. WhoWho waswas inin thethe dark?dark?

ItIt isis onlyonly inin thisthis centurycentury thatthat imagesimages areare everywhere,everywhere, eveneven ifif theythey areare notnot

veryvery memorable.memorable. InIn Flaubert'sFlaubert's storystory 'A'A SimpleSimple Heart',Heart', Felicite,Felicite, thethe servantservant

girl,girl, worriesworries aboutabout herher nephewnephew whowho hashas leftleft France.France. HeHe hashas gonegone abroad.abroad.

SheShe hashas onlyonly seenseen oneone pictpictureure ofof 'abr'abroad'oad' andand notnot manymany pictures,pictures, ifif anany,y, ofof

'France'.'France'. TheThe picturepicture depictsdepicts aa monkeymonkey carryingcarrying offoff aa girlgirl (I(I mademade anan etchingetching

ofof thisthis inin 11 973,973, itit fascinatedfascinated me),me), soso FeliciteFelicite worried.worried. TheThe GreeksGreeks knewknew aboutabout

thethe naturalnatural phenomenaphenomena ofof thethe 'camera''camera' butbut diddid notnot trusttrust it.it. ResearchResearch herehere

mightmight revealreveal theirtheir reasons.reasons.

DoDo wewe wantwant toto know?know?

Wasn'tWasn't itit GombrichGombrich whowho saidsaid perhapsperhaps therethere waswas nono suchsuch thingthing asas 'Art''Art'

butbut therethere werewere 'Artists'?'Artists'?
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SoSo whatwhat isis ArtArt History?History? IsIs itit thethe hishistortoryy ofof depiction?depiction? WhatWhat isis 'Art'Art

Practice?Practice? TheThe lenslens isis thethe dominantdominant wayway ofof seeingseeing butbut maybemaybe wewe areare

beginningbeginning toto seesee aroundaround this.this.

GoodGood night.night.

D.D. HockneyHockney

MKMK toto DHDH

OxfordOxford

11 OctoberOctober 19991999

DavidDavid

thethe strengthsstrengths andand freedom?freedom? TheThe weaknessweakness (or(or ratherrather danger)danger) isis thatthat thethe

artistartist believesbelieves soso muchmuch inin his/herhis/her practicepractice thatthat he/shehe/she seessees allall artistsartists

throughthrough his/herhis/her eyes,eyes, assumingassuming thatthat howhow he/shehe/she wouldwould dodo somethingsomething isis

whatwhat anan artistartist ofof thethe pastpast actuallyactually did.did. InIn thethe lightlight ofof this,this, wherewhere youryour

argumentsarguments areare mosfmosf compellingcompelling isis wherewhere youyou useuse thethe 'evidence''evidence' andand thethe

paintingspaintings toto saysay thatthat thethe veryvery bestbest (or(or only)only) wayway toto havehave donedone such-and-such-and-

suchsuch isis toto useuse lens-basedlens-based devices.devices.

SecrecySecrecy

ThisThis isis aa toughtough oneone forfor aa historian.historian. It'sIt's alwaysalways possible,possible, facedfaced withwith anan ideaidea forfor

whichwhich therethere isis nono writtenwritten evidence,evidence, toto sasayy thatthat itit waswas aa secret,secret, andand thereforetherefore

nono evidenceevidence waswas recorded.recorded. ThisThis is,is, inin oneone way,way, obviouslyobviously true,true, butbut forfor thethe



FinallyFinally backback homehome afterafter dealingdealing withwith allall thethe 'institutionalism''institutionalism' -- everythingeverything

thatthat doesdoes notnot mattermatter -- andand withwith thethe chancechance toto continuecontinue thethe dialogue.dialogue. ByBy

handhand -- hopehope youyou cancan readread itit -- becausebecause mymy computercomputer won'twon't drivedrive mymy printerprinter

atat present.present. SoSo muchmuch forfor technologytechnology VariousVarious somewhatsomewhat randomrandom thoughts,thoughts,

withwith thethe hopehope ofof somethingsomething coherentcoherent emergingemerging inin duedue course.course.

ExpressionsExpressions

ThereThere waswas aa tremendoustremendous burstburst ofof artistsartists workingworking withwith extreme,extreme, fleetingfleeting

expressionsexpressions inin thethe earlyearly 11 7th7th centcentury:ury: CaravaggioCaravaggio (esp.(esp. thethe Medusa),Medusa), BerniniBernini

(Anima(Anima damnata),damnata), RembrandtRembrandt (the(the earlyearly self-portrait,self-portrait, asas inin NationalNational GalleryGallery

show),show), VelazquezVelazquez .. .. .. TheyThey werewere veryvery muchmuch takingtaking upup thethe themetheme ofof

LeonardoLeonardo (e.g.,(e.g., shoutingshouting headsheads ofof warriorswarriors forfor hishis lostlost BattleBattle ofAnghiari).ofAnghiari).

TheThe questionquestion isis toto whatwhat extentextent greatgreat artistsartists couldcould 'fake''fake' thethe fleetingfleeting

expressionexpression oror whetherwhether theythey neededneeded anan instrumentinstrument toto helphelp thethe 'freeze'.'freeze'.

Leonardo,Leonardo, wewe know,know, carriedcarried smallsmall notebooksnotebooks toto capturecapture unusualunusual

physiognomiesphysiognomies andand animatedanimated expressions.expressions. II thinkthink hehe wouldwould remakeremake

expressionsexpressions onon thethe basisbasis ofof hishis rapidlyrapidly drawndrawn records,records, hishis knowledgeknowledge ofof

facialfacial structure,structure, andand hishis ceaselessceaseless graphigraphicc experiexperiments.ments. ForFor LeonardoLeonardo thethe

highesthighest aimaim waswas toto
RE-MAKERE-MAKE

naturenature
onon thethe

basisbasis
ofof understanding,understanding,

ratherrather

thanthan directdirect IMITATION.IMITATION. ItIt maymay bebe (and(and thisthis isis thinkingthinking 'out'out loud')loud') thatthat thethe

characteristiccharacteristic looklook ofof earlyearly 17th-century17th-century characterizationcharacterization ofof expressionexpression isis

foundedfounded uponupon aa differentdifferent kindkind ofof directnesdirectnesss -- that,that, comparedcompared withwith

AnnibaleAnnibale Carracci,Carracci, whowho revivedrevived thethe LeonardoLeonardo approach,approach, Caravaggio,Caravaggio,

Velazquez,Velazquez, andand othersothers strovestrove forfor aa moremore directdirect approachapproach thatthat wouldwould dealdeal

withwith whatwhat thethe eyeeye seessees ratherrather thanthan reconstructingreconstructing howhow itit worksworks inin termsterms ofof

perspectiveperspective theory.theory. InIn ththisis,, thethe cameracamera obscuraobscura etc.etc. wouldwould havehave aa vitalvital rolerole

toto playplay asas aa model.model. ItIt occursoccurs toto meme thatthat therethere maymay bebe somethingsomething bigbig inin this,this,

asas youyou rightlyrightly say.say. ItIt isis possiblepossible thatthat thethe historyhistory ofof naturalismnaturalism -- conceptuallyconceptually

andand opticallyoptically -needs-needs toto bebe rewrittenrewritten inin thethe lightlight ofof youryour challengechallenge toto

historicalhistorical orthodoxy.orthodoxy. ItIt needsneeds aa lotlot ofof thought.thought.

TheThe artistartistandand thethe historianhistorian

TheThe artist,artist, lookinglooking atat otherother artists,artists, hashas aa strengthstrength andand aa freedomfreedom thatthat thethe

historianhistorian can'tcan't claim.claim. TheThe strengthstrength isis thatthat thethe artistartist hashas donedone it.it. KnowsKnows howhow

difficultdifficult itit is.is. Knows,Knows, byby practice,practice, howhow toto dodo it.it. CanCan looklook atat otherother artist'sartist's workwork

andand saysay 'If'If II hadhad toto dodo that,that, II wouldwould dodo itit asas followsfollows ...'.The...'.The freedomfreedom isis thatthat

thethe historianhistorian isis bound,bound, asas aa pointpoint ofof method,method, toto buildbuild systematicallysystematically fromfrom

whatwhat isis documented,documented, whatwhat happenshappens toto havehave survivedsurvived inin thethe formform ofof

evidence.evidence. TheThe historianhistorian hashas toto fillfill inin thethe undocumentedundocumented gaps,gaps, butbut hashas toto dodo

soso withwith greatgreat restraint,restraint, onlyonly goinggoing intointo realmsrealms ofof speculationspeculation whenwhen thethe

evidevidenceence wonwon't't deliverdeliver thethe necesnecessarysary results.results. PaintingsPaintings are,are, inin oneone

sense/visualsense/visual evidence',evidence', andand itit isis inin decipheringdeciphering thisthis evidenceevidence thatthat thethe artistartist

andand historianhistorian shouldshould bebe engagingengaging inin thethe samesame business.business. DoesDoes thethe artist,artist,

lookinglooking atat artart ofof thethe past,past, suffersuffer frofromm weakweaknessnesseses toto offsetoffset (in(in anyany degree)degree)

historianhistorian itit couldcould bebe usedused toto justifyjustify anythinganything -- e.g.,e.g., thatthat LeonardoLeonardo waswas aa

woman,woman, worewore aa falsefalse beardbeard etc.,etc., etc.etc. TheThe literatureliterature onon mysticalmystical sectssects isis fullfull ofof

wildwild ideasideas whichwhich cannotcannot bebe demonstrateddemonstrated toto bebe rightright oror wrong.wrong. TheThe

biggestbiggest argumentargument youyou havehave forfor secrecysecrecy isis thatthat aa numbernumber ofof 'your''your' painterspainters --

Caravaggio,Caravaggio, Vermeer,Vermeer, Velazquez,Velazquez, ChardinChardin -- werewere clearlyclearly artistsartists whowho

thoughtthought incrediblyincredibly deeplydeeply aboutabout waysways andand meansmeans butbut leftleft nono recordrecord ofof theirtheir

viewsviews andand techniques.techniques. InterestingInteresting

GeometricalGeometrical constructionconstruction versusversus 'cameras''cameras'

InIn general,general, facfaceded witwithh thethe foreshorteningforeshortening ofof aa regularregular object,object, likelike aa lute,lute,

aa RenaissanceRenaissance andand post-Renaissancepost-Renaissance artistartist waswas facedfaced withwith 22 possibilities:possibilities:

(1(1 )) toto dodo thethe wholewhole thingthing byby perspectivalperspectival geometrygeometry toto varyingvarying degreesdegrees ofof

precisionprecision andand elaboration;elaboration; (2)(2) toto useuse anan opticaloptical device,device, suchsuch asas thosethose

illustratedillustrated byby DurerDurer andand others,others, oror aa 'came'camera'ra' ofof somesome kind.kind. MyMy strongstrong

convictionconviction isis thatthat allall thethe earliestearliest examplesexamples (up(up toto atat leastleast 11 550)550) werewere donedone

byby geogeometmetry,ry, usingusing thethe methodsmethods outlinedoutlined byby PieroPiero delladella FrancescaFrancesca andand

exploitedexploited mostmost strikinglystrikingly byby designersdesigners ofof intarsiaintarsia (inlaid(inlaid woodwork)woodwork)

decorations,decorations, suchsuch asas thethe studiolostudiolo atat UrbinoUrbino (a(a citycity inin whichwhich PieroPiero worked).worked).

II thinkthink ifif oneone lookslooks atat thethe instrumentsinstruments inin thethe HolbHolbeinein Ambassadors,Ambassadors, theythey

appearappear veryvery likelike thosethose inin intarsiaintarsia work.work. II taketake youryour pointpoint aboutabout thethe

inscriptioninscription onon thethe globe,globe, butbut itit couldcould bebe donedone throughthrough geometricalgeometrical

foreshorteningforeshortening techniquestechniques oror perspectiveperspective devices.devices. IfIf lens-basedlens-based devicesdevices diddid

allall thethe work,work, it'sit's difficultdifficult toto knowknow whywhy soso manymany artistsartists andand theoriststheorists tooktook soso

muchmuch labolaboriouriouss troubtroublele withwith perspectivalperspectival geometry.geometry. II thinkthink thethe argumentargument

becomesbecomes differentdifferent afterafter c.1c.1 550,550, aboveabove allall whenwhen portrayingportraying complexcomplex objectsobjects

(hands,(hands, lace,lace, etc.)etc.) whichwhich cannotcannot bebe readilyreadily donedone byby geometry.geometry. InIn allall this,this, it'sit's

aa balancebalance ofofjudgement,judgement, inin whichwhich youryour intuitionsintuitions andand mymy historian'shistorian's

methodsmethods areare inin dialoguedialogue (not(not dispute).dispute). ByBy thethe way,way, thethe referencesreferences givengiven byby

DavDavidid GraGravesves areare veryvery relevantrelevant toto whatwhat happenshappens afterafter c.1c.1 550.550.

TheThe observerobserverandand thethe observedobserved

TheThe notionnotion inin 20th-century20th-century physicsphysics thatthat thethe intrusionintrusion ofof thethe observerobserver (or(or thethe

actact ofof observation)observation) isis anan integralintegral partpart ofof howhow thethe phenomenonphenomenon isis

manifestedmanifested isis veryvery powerfulpowerful -- bothboth inin itsits ownown technicaltechnical fieldfield (e.g.,(e.g., whetherwhether

lightlight isis seenseen asas wave-likewave-like oror particle-like)particle-like) andand asas aa widerwider metaphor.metaphor. YourYour

BelfastBelfast photophoto isis veryvery relevant.relevant. II alwaysalways wonderwonder aboutabout warwar photographyphotography (the(the

NapalmedNapalmed childchild screamingscreaming inin thethe desolatedesolate VietnameseVietnamese road)road) andand

photographsphotographs ofof skeletalskeletal childrenchildren staringstaring withwith largelarge eyeseyes intointo lenseslenses thatthat areare

nourishingnourishing ourour appetiteappetite forfor witnessingwitnessing horrors.horrors. InIn portraiture,portraiture, thethe sittersitter

nevernever justjust sits.sits. He/sheHe/she isis affectedaffected byby thethe actact ofof observation,observation, toto saysay nothingnothing

ofof allall thethe setting-upsetting-up ofof thethe visualvisual experiment.experiment. YouYou saysay thatthat thethe presspress areare thethe

lastlast onesones toto claimclaim thethe neutralneutral viewpoint.viewpoint. But,But, oddly,oddly, thethe centralcentral beliefbelief inin

muchmuch scientificscientific orthodoxyorthodoxy isis ofof thethe neutral,neutral, disinterested,disinterested, value-freevalue-free naturenature

ofof empiricalempirical observationobservation andand scientificscientific logiclogic -- 'oddly''oddly' becausebecause itit isis sciencescience
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thatthat hashas demonstrateddemonstrated thethe introductionintroduction ofof thethe observerobserver asas affectingaffecting thethe

phenomenon.phenomenon. ItIt seemsseems toto meme thatthat therethere areare lotslots ofof waysways inin whichwhich thethe lenslens

(camera,(camera, oror whatever)whatever) isis thethe intrusiveintrusive observer.observer. ItIt doesdoes itsits ownown thingthing (its(its ownown

translationtranslation accordingaccording toto itsits ownown properties).properties). ItIt isis somethingsomething thatthat someonesomeone

determinesdetermines toto useuse onon aa particularparticular subjectsubject inin aa particularparticular way.way. ItIt isis somethingsomething

thatthat causescauses aa reactionreaction fromfrom thethe animateanimate subject.subject. (The(The biologistbiologist refersrefers toto thethe

propertyproperty ofof anan organismorganism toto reactreact asas itsits 'irritability''irritability' -- nicenice useuse ofof thethe word).word).

I'veI've writtenwritten aboutabout aspectsaspects ofof 'observer''observer' andand 'observed''observed' inin anan essayessay inin

aa bookbook ofof photoworksphotoworks byby SusSusanan DerDergesges (a(a brilliantbrilliant makermaker ofof photogramsphotograms

fromfrom nature).nature). I'llI'll sendsend youyou aa copycopy whenwhen thethe publisherpublisher providesprovides somesome copies.copies.

RunningRunning outout ofof steamsteam -- tootoo latelate -- soso manymany issues,issues, allall interlocked.interlocked. Optical,Optical,

perceptual,perceptual, cognitive,cognitive, imaginative,imaginative, political,political, scientific,scientific, universal,universal, personal.personal.

wouldwould havehave startedstarted atat aa youngeryounger age,age, soso disciplinediscipline waswas easyeasy andand expected,expected,

justjust likelike BradfordBradford GrammarGrammar School.School.

II thenthen witnessedwitnessed thethe declinedecline ofof thisthis system,system, whenwhen II waswas atat thethe RoyalRoyal

CollegeCollege ofof Art.Art. TheThe DepartmentDepartment ofof GeneralGeneral StudiesStudies hadhad takentaken over,over, andand

drawingdrawing fromfrom lifelife waswas notnot compulsorycompulsory byby 11 962.962. 11 hatedhated thethe changechange andand toldtold

thethe ProfessorProfessor ofof PaintingPainting thatthat itit waswas hishis jobjob toto professprofess painting.painting. II eveneven failedfailed

thethe coursecourse becausebecause II hadn'thadn't attendedattended enoughenough lectureslectures -- neitherneither hadhad mostmost ofof

thethe otherother students,students, butbut theythey hadhad taktakenen thethe troubletrouble toto gogo andand signsign in.in.

II thoughtthought itit aa wastewaste ofof timetime (they(they werewere notnot aboutabout artart histhistory)ory),, andand whenwhen II waswas

toldtold II couldn'tcouldn't havehave aa diploma,diploma, II toldtold themthem II couldcould engraveengrave oneone forfor myselfmyself

andand anybodyanybody elseelse forfor thatthat matter.matter.

TheyThey gavegave meme oneone inin thethe endend butbut toto thisthis dayday nono oneone hashas everever askedasked toto seesee

it.it. II knewknew theythey wouldn't.wouldn't. WhyWhy botherbother whenwhen youyou cancan looklook atat paintings.paintings. It'sIt's onlyonly



That'sThat's whywhy paintingpainting isis aa bigbig thithing,ng, eveneven forfor aa meremere observerobserver likelike me.me.

YoursYours

MartinMartin

DHtoMKDHtoMK

LosLos AngelesAngeles

11 OctoberOctober 19991999

DearDear MartinMartin

ThankThank youyou forfor youryour handwrhandwrittenitten fax.fax. Yes,Yes, II cancan readread it.it. II tootoo havehave noticednoticed thethe

burstburst inin thethe 11 7th7th centurycentury ofof differentdifferent expressionsexpressions -- transienttransient inin aa wayway DurerDurer

couldn'tcouldn't do.do. ThThisis toto meme conconfirfirmsms thethe lens,lens, it'sit's justjust notnot possiblepossible withoutwithout it.it. ItIt

meansmeans capturingcapturing thethe mouthmouth inin relationshiprelationship withwith thethe eyeseyes andand thethe musclesmuscles

roundround it.it.

WhenWhen werewere opeopenn moumouthsths firstfirst seen?seen? GiorgioneGiorgione inin 15011501 hashas aa kindkind ofof gringrin

inin aa portraitportrait thatthat couldcould bebe donedone byby aa greatgreat painterpainter likelike hehe was,was, butbut mightmight alsoalso

indicateindicate aa lens.lens.

II havehave learnedlearned aa greatgreat amountamount inin thethe lalastst sisixx monthsmonths ofof drawingdrawing faces,faces,

andand itit tooktook allall thathatt timtime,e, makingmaking onon averageaverage oneone drawingdrawing aa day,day, sometimessometimes

two,two, butbut thethe intensityintensity involvedinvolved isis veryvery tiring.tiring.

II thinkthink anotheranother thingthing toto looklook forfor areare armourarmour oror complicatedcomplicated patternspatterns onon

fabricsfabrics thatthat followfollow thethe folds.folds. YouYou hardlyhardly everever seesee thisthis inin TitianTitian andand whatwhat youyou

dodo seesee couldcould havehave beenbeen eyeballedeyeballed byby asas greatgreat aa painterpainter asas him.him. TheyThey

certainlycertainly happenhappen inin HolbeinHolbein -- indeed,indeed, hehe seemedseemed toto likelike toto showshow itit off.off. TheThe

curtaincurtain behindbehind thethe Ambassadors,Ambassadors, tableclothstablecloths goinggoing overover edges,edges, etc.etc. toto mymy

practicalpractical eyeeye meansmeans aa lens.lens.

II amam probablyprobably oneone ofof thethe lastlast peoplepeople trainedtrained inin thethe oldold artart schoschoolol ways.ways.

II wentwent toto BradfordBradford SchoolSchool ofof ArtArt whenwhen II waswas 11 6.6. YouYou couldcould leaveleave grammargrammar

schoolschool ifif youyou hadhad donedone GCEs,GCEs, asas theythey werewere thenthen called,called, andand theythey wantedwanted meme toto

ststayon,ayon, asas mostmost scholarshipscholarship boysboys did,did, toto gogo toto university,university, butbut II waswas

determineddetermined toto gogo toto artart school.school.

MyMy trainingtraining waswas reallyreally inin thethe CarracciCarracci tradition.tradition. DrawingDrawing fourfour daysdays aa weekweek

fromfrom aa lifelife model.model. ItIt teachesteaches youyou toto look.look. TheThe methodmethod waswas quitequite simple.simple.

StudentsStudents arrangedarranged themselvesthemselves inin aa semicirclesemicircle roundround aa modelmodel withwith anan easel,easel,

oror aa donkeydonkey (a(a benchbench withwith aa standstand toto leanlean thethe drawingdrawing boardboard on).on). AfterAfter wewe

hadhad workedworked silentlysilently forfor hahalflfanan hour,hour, thethe teacherteacher wouldwould startstart atat oneone end,end, sitsit

down,down, looklook atat thethe drawingdrawing andand thenthen inin thethe corcornerner ofof youyourr pappaperer startstart

drawingdrawing aa shouldershoulder oror arm.arm. II watchedwatched andand realizedrealized he'dhe'd seenseen moremore thanthan

II had,had, andand II nevernever drewdrew badlybadly again.again. II waswas ledled toto belibelieveeve (lost(lost knowledge)knowledge)

thathatt IngIngresres hadhad usedused aa plumblineplumbline anandd hahadd heldheld upup aa pencilpencil withwith hishis thumbthumb

toto makemake difficultdifficult measurements.measurements. FourFour yearsyears ofof thisthis atat thatthat ageage isis actuallyactually anan

excellentexcellent educationeducation forfor aa youngyoung personperson fullfull ofof curiosity.curiosity. InIn thethe past,past, theythey

dentistsdentists andand brainbrain surgeonssurgeons whowho putput themthem onon thethe wall,wall, toto putput usus atat ease.ease.

II thinkthink thethe lenseslenses wouldwould appearappear inin differentdifferent placesplaces atat differentdifferent timestimes butbut

artistsartists wouldwould recognizerecognize theirtheir advantagesadvantages immediately.immediately. ItIt wouldwould alsoalso bebe veryvery

visiblevisible ifif theythey didn'tdidn't havehave oneone -- awkwardness,awkwardness, asas II havehave suggested,suggested, wouldwould

bebe obvious.obvious.

II amam lookinglooking carefullycarefully throughthrough VelazquezVelazquez andand cancan nownow seesee (I(I wouldn'twouldn't

havehave spottedspotted thisthis withoutwithout allall thethe portraitsportraits ofof thethe lalastst sisixx months)months) hishis

developmentdevelopment asas hehe gotgot betterbetter atat it,it, startingstarting likelike CaravaggioCaravaggio withwith halfhalf figuresfigures

(never(never seenseen muchmuch befbeforeore thethe lens).lens). HeHe quicklyquickly realizedrealized whatwhat toto notenote forfor thethe

faces,faces, veryvery fastfast andand thenthen memorymemory cancan playplay itsits partpart inin someonesomeone soso observant.observant.

OneOne alsoalso noticesnotices hishis modelsmodels areare oldold women,women, youngyoung andand oldold people,people, whowho I'mI'm

suresure werewere pleasedpleased toto havehave aa goodgood mealmeal andand winewine forfor theirtheir work.work.

ByBy 11 625,625, hishis BacchusBacchus (as(as II saidsaid before)before) showsshows thisthis veryvery well.well. HeHe wouldwould

beginbegin toto looklook atat thethe worldworld likelike aa lenslens seessees it,it, andand probablyprobably atat thethe endend ofof hishis lifelife

couldcould paintpaint inin thisthis stylestyle fromfrom memory.memory. CertainlyCertainly therethere isis aa quickquick developmentdevelopment

andand thethe laterlater paintingspaintings areare farfar moremore sophisticated.sophisticated.

CaravagCaravaggio,gio, VelazqVelazquez,uez, FransFrans Hals,Hals, Vermeer,Vermeer, dede Hooch,Hooch, CharChardin,din, and,and, II

think,think, HogarthHogarth diddid notnot leaveleave behindbehind manymany drawingsdrawings -- ifif theythey hadhad I'mI'm suresure

theythey wouldwould havehave beenbeen carefullycarefully lookedlooked after.after.

ChardinChardin waswas secretivesecretive andand embarrassedembarrassed aboutabout notnot drawingdrawing butbut therethere isis

suchsuch poetrypoetry inin everythingeverything hehe setset up,up, whywhy doesdoes itit matter?matter?

ItIt isis thethe presencepresence ofof thethe photographphotograph inin ourour dayday thatthat hashas mademade opticaloptical

devicesdevices seemseem easy.easy. AsAs youyou knowknow theythey areare not,not, althoughalthough tracingtracing fromfrom

aa photograph,photograph, aa flatflat andand stillstill surface,surface, isis relativelyrelatively easy.easy.

YouYou havehave toto knowknow aa lotlot ofof drawingdrawing toto ususee ththee cameracamera lucidalucida well.well. II knowknow itit

waswas mademade forfor landscape,landscape, perhapsperhaps IngresIngres usedused themthem forfor hishis viewsviews ofof Rome.Rome.

II knowknow thethe cataloguecatalogue suggestssuggests hehe didn'tdidn't dodo them,them, butbut II don'tdon't seesee why.why. TheyThey

areare veryvery skilfulskilful andand spatialspatial comparedcompared withwith SirSir JohnJohn Herschel's,Herschel's, andand showshow aa

marvellousmarvellous 'touch''touch' withwith aa pencil.pencil. TheThe obviousobvious pointspoints wewe seesee werewere allall hehe

needed.needed. TheThe lineslines areare oftenoften thenthen drawndrawn withwith aa rulerruler andand itit waswas thisthis method,method,

minimumminimum timtimee spespentnt peeringpeering throughthrough it,it, thatthat suggestedsuggested itsits useuse forfor plottingplotting

eyeseyes andand mouths,mouths, andand thenthen intenseintense scrutiny.scrutiny.

AllAll mymy sitterssitters saidsaid itit waswas anan intenseintense experexperienceience theythey had,had, withwith mymy

concentrationconcentration extendingextending intointo them.them. ToTo looklook atat someone'ssomeone's faceface thathatt intentlyintently

forfor 33 hourshours isis anan oddodd experience,experience, especiallyespecially forfor thethe sittersitter whowho hashas nevernever beenbeen

drawndrawn before.before.

InIn LondonLondon II likelike takingtaking thethe tubetube fromfrom EarlsEarls CourtCourt toto thethe WestWest End,End, givinggiving

meme aa chancechance toto looklook atat facesfaces withoutwithout peoplepeople worrying.worrying. I'dI'd think,think, There'sThere's anan

interestinginteresting mouthmouth oror eyeseyes oror nosenose sometimes.'sometimes.' YouYou can'tcan't dodo thisthis onon aa busbus

withwith everyoneeveryone facingfacing thethe samesame wayway andand inin taxistaxis I'mI'm usuallyusually alonealone oror withwith

someonesomeone atat mymy side.side. II amam 11 00%00% suresure aboutabout mymy thesis,thesis, nothingnothing II havehave

discovereddiscovered inin picpicturtureses oror writingwriting hashas convincedconvinced meme otherwise.otherwise.
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Wouldn'tWouldn't vanvan DyckDyck useuse allall thethe latestlatest technologytechnology hehe couldcould toto makemake suresure

hehe gotgot thethe propoproportionrtionss rightright forfor Bernini;Bernini; andand thethe lace,lace, followingfollowing thethe formform

ofof hishis shouldershoulder perfectlyperfectly indicatesindicates this.this. AsAs youyou saysay youyou can'tcan't reallyreally dodo thatthat

withwith geometry.geometry.

I'mI'm goinggoing toto keepkeep onon lookinglooking atat picturespictures forfor cluesclues (I'm(I'm offoff toto AustraliaAustralia

tomorrowtomorrow butbut itit won'twon't stopstop me).me). Don'tDon't worry,worry, theythey willwill faxfax anyany observationsobservations

youyou havehave onon toto meme there,there, soso carrycarry onon usingusing thisthis faxfax number.number. I'veI've mademade

aa lotlot ofof slidesslides forfor thethe NewNew YorkYork lecture.lecture. IsIs itit possiblepossible youyou couldcould come?come?

DavidDavid GravesGraves isis comingcoming forfor fivefive days,days, andand I'mI'm toldtold therethere areare plentyplenty ofof artart

historihistoriansans therethere..

It'sIt's interestinginteresting thatthat peoplepeople areare preparedprepared toto believebelieve thethe secretivesecretive

CaravaggioCaravaggio overover honesthonest AlbrechtAlbrecht Diirer.Diirer. HeHe seemsseems toto bebe thethe onlyonly greatgreat

artistartist whowho actuallyactually depicteddepicted drawingdrawing devices.devices. It'sIt's alsoalso interestinterestinging thatthat

RembrandtRembrandt wasn'twasn't soso secretivesecretive andand hadhad aa lotlot ofof students.students. HeHe can'tcan't havehave

usedused aa lenslens forfor thosethose greatgreat self-portraitsself-portraits butbut hehe migmightht hahaveve donedone forfor thethe

RuskinRuskin believedbelieved this,this, andand understoodunderstood itit totally.totally.TheThe BradfordBradford set-upset-up youyou describedescribe

couldcould bebe thatthat ofof almostalmost anyany EurEuropeopeanan academyacademy fromfrom thethe 11 8th8th centurycenturyonwards.onwards.

There'sThere's aa goodgood selectionselection inin anan exhibitionexhibition catalcatalogueogue TheTheArtistsArtistsModelModel (ed.(ed.

BignaminiBignamini andand Postle)Postle) atat KenwoodKenwood somesome yearsyears ago.ago. TheThe semicirclesemicircle waswas deviseddevised

onon thethe basisbasis ofof aa '/a'/a anatomicalanatomical theatre,theatre, especiallyespecially forfor lifelife drawings,drawings, probablyprobably

withwith aa ProfessorProfessor ofof AnatomyAnatomy inin attendanceattendance onon occasions.occasions. ('Donkey('Donkey
77

isis anan

interestinginteresting word.word. TheThe ItalianItalian wordword forfor aa trestletrestle isis capracapra -- aa goagoat.)t.)

DrawingDrawing fromfrom lifelife andand castscasts persistedpersisted inin somesome artart schoolsschools longerlonger thanthan atat

thethe RoyalRoyal College,College, inin ScotlandScotland forfor example,example, andand atat thethe RuskinRuskin SchoolSchool inin

OxfordOxford (they(they stillstill studystudy anatomy).anatomy).

OnOn thethe RoyalRoyal CollegeCollege

It'sIt's interestinginteresting thatthat thethe kindskinds ofof programmesprogrammes onon thethe CollCollegeege onon televisiontelevision

herehere claimclaim allall theirtheir rebelsrebels asas theirtheir ownown (including(including you,you, asas youyou willwill knowknow fromfrom

youryour interview).interview). TheThe Rector,Rector, andand thethe programmeprogramme generally,generally, mademade nono



helmetshelmets andand armour.armour. Anyway,Anyway, isn'tisn't itit hishis greatgreat humanityhumanity (like(like Picasso)Picasso) thatthat

makesmakes himhim tops.tops.

It'sIt's interestinginteresting thatthat onlyonly PicassoPicasso mademade marvellousmarvellous portraitsportraits outout ofof CubistCubist

ideas.ideas. HeHe couldcould paintpaint aa prettypretty girl,girl, andand youyou knowknow she'sshe's prettypretty withwith softsoft skinskin

(Marie(Marie ThereseTherese Walter),Walter), oror anan intellectualintellectual girlgirl (Dora(Dora Maar),Maar), withwith notnot manymany

sensensuasuall curvcurveses -- herher mindmind beingbeing moremore interestinginteresting toto Picasso.Picasso. TheThe facesfaces areare

notnot distodistorted,rted, certacertainlyinly notnot likelike Bacon'sBacon's (he(he coulcouldn'tdn't paintpaint aa prettypretty girl)girl) andand

BraqueBraque simplsimplyy wasn'wasn'tt aa portportraitraitistist atat all.all.

I'mI'm preparingpreparing forfor DownDown UnderUnder now,now, andand willwill givegive aa talktalk inin Canberra.Canberra.

GregoryGregory wittilywittily said,said, 'Oh'Oh youyou dodo itit offoff offoff BroadwayBroadway firstfirst -- andand thenthen

Broadway.'Broadway.' II likelike hishis drolldroll viewview ofof life.life.

YoursYours stillstill veryvery excitedexcited

DavidDavid H.H.

MKtoDHMKtoDH

OxfordOxford

22 OctoberOctober 19991999

DearDear DavidDavid

ManyMany thanksthanks forfor 2-stage2-stage fax.fax. MyMy machinemachine ranran outout ofof paperpaper andand outout ofof

memorymemory (problems(problems withwith whichwhich II cancan sympathize).sympathize). I'mI'm makingmaking thethesese notnoteses

whilewhile readingreading youryour pages,pages, inin thethe hopehope thatthat youyou willwill receivereceive themthem beforebefore

youryour departuredeparture forfor 'Oz'.'Oz'.

OpenOpen mouthsmouths

Lots,Lots, ofof courcourse,se, inin earlierearlier art,art, mostmost spectacularlyspectacularly inin Donatello'sDonatello's LoZucconeLoZuccone (the(the

lastlast ofof hishis remarkableremarkable prophetsprophets forfor thethe CampanileCampanile ofof FlorenceFlorence Cathedral.Cathedral.

PortraiturePortraiture isis anotheranother matter.matter. OpenOpen mouthsmouths werewere notnot (for(for thethe mostmost part)part) goodgood

manners,manners, especiallyespecially forfor 'ladies'.'ladies'. TheThe mostmost animatedanimated andand conversationalconversational ofof thethe

earlyearly portraitsportraits werewere byby AntonelloAntonello dada MessinaMessina workingworking inin VeniceVenice -- probablyprobably

thethe firstfirst 'speaking'speaking likenesses'.likenesses'. ShowingShowing teethteeth wouldwould notnot havehave beenbeen approved.approved.

ThereThere werewere lotslots ofof socialsocial rulesrules thatthat conditioncondition expressions,expressions, whichwhich areare partlypartly

innateinnate butbut alsoalso veryvery socialsocial inin formation.formation. II reckonreckon II cancan telltell aa youngyoung AmericanAmerican

(mainly(mainly students)students) almostalmost instantlyinstantly byby thethe shapesshapes theirtheir mouthsmouths adoptadopt -- muchmuch

moremore teethteeth (esp.(esp. women)women) thanthan thethe British.British. PerhapsPerhaps aa combinationcombination ofof socialsocial

conditioningconditioning andand dentaldental practice.practice.

TraditionalTraditional trainingtraining

II dodo stillstill believebelieve inin skillskill andand basics,basics, handhand andand eye.eye. NotNot toto produceproduce traditionaltraditional

worksworks but,but, asas aa much-rmuch-repeatedepeatedquotequotefromfrom ReynoldsReynolds says,says, 'learning'learning howhow toto see'.see'.

attemptattempt toto disguisedisguise thatthat whatwhat isis importantimportant isis notnot reallyreally thethe training,training, oror thethe

certificate,certificate, butbut beingbeing there,there, asas partpart ofof thethe legendlegend ofof thethe place.place. WhatWhat youyou saysay

isis fullyfully inin keepingkeeping withwith this.this.

AwkwardnessAwkwardness

ThisThis isis anan interestinginteresting criterion.criterion. UsingUsing anan opticaloptical devicedevice doesdoes notnot dispeldispel

awkwardnessawkwardness -- aa poorpoor draughtsmandraughtsman stillstill producesproduces 'miserable''miserable' effortsefforts (to(to

quotequote W.W. H.H. FoxFox Talbot),Talbot), butbut thethe argumentargument thatthat eveneven aa goodgood draughtsmandraughtsman

wouldwould produceproduce somesome feelingfeeling ofof awkwardnessawkwardness withoutwithout aa lenslens isis veryvery

interesting.interesting. ThisThis awkwardnessawkwardness couldcould bebe soso smallsmall asas toto bebe beyondbeyond

descriptiondescription butbut produceproduce aa veryvery definite,definite, eveneven hugehuge effect.effect. TheThe abilityability ofof thethe

humanhuman eye/perceptualeye/perceptual systemsystem toto discerndiscern thethe mostmost minuteminute differencedifference inin

curve,curve, angle,angle, intervalinterval isis awesome.awesome. AA friendfriend inin experimentalexperimental psychologypsychology atat StSt

AndrAndrewsews waswas researchingresearching tilttilt (not(not surprissurprisingly,ingly, forfor aircraftaircraft companiescompanies whowho

areare intereinterestedsted inin artificialartificial horizonshorizons inin cockpits).cockpits). HeHe foundfound thatthat thethe abilityability ofof

subjectssubjects toto discerndiscern minuteminute changeschanges inin thethe anglanglee ofof aa horizontalhorizontal lineline waswas

finerfiner thanthan anyany theoreticaltheoretical modelmodel ofof howhow thethe retinaretina works.works. II wasn'twasn't surprised.surprised.

DoingDoing itit fromfrom memorymemory

ThisThis isis whatwhat FrancoisFrancois BoucherBoucher claimedclaimed whenwhen hehe spokespoke toto Reynolds,Reynolds, sayingsaying

howhow hehe diddid notnot needneed thethe modelmodel anymore.anymore. I'mI'm suresure thatthat certaincertain

draughtsmen,draughtsmen, withwith aa specialspecial kindkind ofof facility,facility, cancan fakefake thethe drawn-from-lifedrawn-from-life

effect,effect, butbut thethe moremore elaborateelaborate thethe pose,pose, thethe detail,detail, thethe expression,expression, thethe lessless

suchsuch fakeryfakery works.works. However,However, somesome artistsartists transcendtranscend everyevery rule.rule. LeonardoLeonardo

couldcould makemake anan 'action''action' drawingdrawing ofof aa spiritedspirited dragdragonon whicwhichh lookslooks asas muchmuch asas

ifif itit werewere drawndrawn fromfrom lifelife asas hishis stustudiediess ofof cats.cats.

IngresIngres

II thinkthink youyou areare right;right; oneone ofof thethe difficultiesdifficulties isis thatthat someonesomeone withwith suchsuch

aa magicalmagical touchtouch asas IngresIngres coverscovers thethe tracestraces ofof thethe opticaloptical devicedevice betterbetter thanthan

anan artistartist whowho usesuses itit inin aa moremore literalliteral andand labouredlaboured way.way.

II knowknow whatwhat youyou meanmean aboutabout facesfaces inin thethe underground,underground, oror onon trainstrains whenwhen

therethere areare front-front- andand back-facingback-facing seats.seats. II sometimessometimes thinkthink ofof castingcasting mymy ownown

faceface intointo someonesomeone else'selse's configurationconfiguration asas aa wayway ofof thinkingthinking theirtheir thoughtsthoughts --

aa creepycreepy exercise.exercise. AfterAfter somesome timetime itit seemsseems asas ifif you'veyou've seenseen thethe personperson

somewheresomewhere before.before. There'sThere's beenbeen aa lotlot ofof goodgood researchresearch onon facialfacial

recognition.recognition. It'sIt's aa staggeringstaggering skill.skill.

[...][...]

YoursYours everever

MartinMartin

236236 << thethe correspondencecorrespondence

    

DHtoMKDHtoMK
SydneySydney

55 OctoberOctober 19991999

DearDear MartinMartin

TheThe reasonreason II gogo onon aboutabout thethe lenslens andand itsits beginningbeginning inin paintingpainting isis thatthat thethe

lenslens isis dominantdominant today.today.

WeWe areare loverslovers ofof pictures,pictures, wewe areare lookinglooking atat mastermaster worworksks fromfrom thethe pastpast

thatthat givegive usus pleasurepleasure andand occupationoccupation forfor thethe mind,mind, butbut dodo rememberremember

millionsmillions ofof othersothers areare lookinglooking atat thethe worldworld throughthrough aa lenslens today.today. TheThe

generalgeneral beliefbelief isis thatthat itit isis thethe realreal worldworld theythey areare seeing.seeing. ThereThere isis anan

enormousenormous vestedvested interestinterest inin thisthis view,view, eveneven thoughthough wewe knowknow intellectuallyintellectually

thisthis isis notnot true.true.

TheThe debatesdebates herehere aboutabout digitaldigital televisiontelevision areare allall aboutabout politicalpolitical power,power,

soso thethe themetheme isis big.big.

II hopehope I'mI'm notnot borboringing aboutabout thisthis butbut itit hashas grippedgripped me.me.

OnOn pagepage
11 5.5.

TheThe
vanvan EyckEyck drawingdrawing remindsreminds meme ofof thethe accuracyaccuracy ofof IngrIngreses

again,again, especiallyespecially roundround thethe mouthmouth andand eyes.eyes.

JumpJump aheadahead aa bitbit now.now. CompareCompare thethe PopePope withwith hishis prefectsprefects (1(1 475)475) onon

pagepage 2222 wiwithth Raphael'sRaphael's PopePope withwith hishis prefectsprefects (1518-1(1518-1 9)9) onon papagege 97.97. Isn'tIsn't

oneone mathematicalmathematical andand oneone optical?optical? InIn Raphael'sRaphael's portraitportrait thethe PopePope holdsholds

quitequite aa largelarge lenslens inin hishis hand,hand, andand looklook atat thethe detaildetail ofof thethe bellbell onon papagege 96.96.

(Is(Is thisthis geometrygeometry oror optical?optical? ThereThere isis certainlycertainly nono awkwardnessawkwardness here.)here.)

ThisThis wouldwould allall suggestsuggest anan overlappingoverlapping ofof mathematicsmathematics andand optics,optics,

whereaswhereas thethe PieroPiero onon papagege 4848 andand 4949 suggestssuggests mathematicsmathematics andand

eyeballing.eyeballing.

TheThe PisanelloPisanello onon papagege 5252 andand 5353 suggestssuggests eyeballing.eyeballing.

HowHow wouldwould youyou explainexplain thethe LeonardoLeonardo onon papagege 54?54? TheThe posepose isis aa veryvery

difficultdifficult twisttwist ofof thethe neck,neck, couldcould itit bebe aa combinationcombination ofof things?things?

Wouldn'tWouldn't thesethese toolstools overlap?overlap? II foundfound withwith thethe cameracamera lucidalucida thatthat II onlyonly

usedused itit forfor measurementmeasurement inin thethe face,face, andand thethe clothesclothes werewere alwaysalways eyeballed.eyeballed.

II hadhad toto combine,combine, althoughalthough II couldcould learnlearn toto adaptadapt itit toto elaborateelaborate clothesclothes asas



LoveLove

DavidDavid H.H.

DHtoMKDHtoMK

SydneySydney

66 OctoberOctober 19991999

DearDear MartinMartin

II havehave justjust beenbeen lookinglooking throughthrough aa bookbook (I'm(I'm suresure it'sit's availableavailable inin England):England):

TheThe ArtArt ofofthethe Portrait:Portrait: MasterpieMasterpiecesces ofofEuropeanEuropean Portrait-PaintingPortrait-Painting 1420-1420- 1670,1670,

byby NorbertNorbert Schneider.Schneider.

IfIf youyou cancan getget holdhold ofof aa copy,copy, herehere areare mymy comments.comments.

InIn thethe texttext onon pagepage 6:6:

ItIt remainsremains aa sourcesource ofof continualcontinual astonishmentastonishment thatthat soso infinitelyinfinitely complexcomplex aa

genregenre shouldshould developdevelop inin soso briefbrief aa spacespace ofof time,time, indeedindeed withinwithin onlyonly aa fewfew

decadesdecades ofof thethe fifteenthfifteenth century,century, especiallyespecially inin viewview ofof thethe constraintsconstraints

imposedimposed uponupon itit byby thethe individualindividual requirementsrequirements ofof itsits patrons.patrons.

'Remains'Remains aa sourcesource ofof continualcontinual astonishment'astonishment' -- WhatWhat dodoeses hehe mean?mean? CouldCould

notnot thisthis indicateindicate aa newnew tool,tool, andand itsits spreadingspreading quicklyquickly roundround Europe?Europe?

(Did(Did youyou getget thethe accountaccount byby CountCount AlgarottiAlgarotti thatthat DavidDavid GravesGraves sentsent

me,me, admittedlyadmittedly fromfrom thethe 11 8th8th c.c. ,when,when wewe knowknow thethe lenlenss exisexisted?ted?))

AnywayAnyway ifif youyou gegett ththee bookbook inin frontfront ofof youyou herehere areare mymy comments:comments:

TheThe frontispiecefrontispiece isis undatedundated byby AgnoloAgnolo Bronzino,Bronzino, aa portraitportrait ofof BiaBia de'de'

Medici.Medici. LookLook atat thethe sleeves,sleeves, allall thethe foldsfolds inin thethe satinsatin (no(no awkwardness).awkwardness).TheThe

chainchain aroundaround herher neck,neck, andand thethe chainchain sheshe isis holdingholding inin herher hand,hand, alsoalso thethe

medallionmedallion onon thethe chain,chain, withwith thethe portraitportrait onon it.it. CompareCompare withwith thethe TitianTitian onon

pagepage 77 (1(1 532/3).532/3). HisHis looserlooser paintingpainting ofof thethe fabricfabric couldcould bebe eyeballed,eyeballed, butbut

notnot thethe CalletCallet ofof LouisLouis XVIXVI (1(1 783)783) onon thethe oppositeopposite page.page.

TheThe HolbeinHolbein onon pagepage 88 (1532),(1532), withwith thethe tableclothtablecloth patternpattern soso accuratelyaccurately

goinggoing overover thethe edge,edge, thethe satinsatin sleevessleeves andand glassglass vasevase seemseem veryvery

'unawkward''unawkward' toto me.me. TheThe fafacesces ofofthethe twotwo CanonsCanons onon thethe oppositeopposite pagepage

(1(1 544)544) seemseem almostalmost contemporarycontemporary comparedcompared toto thethe portraitportrait atat toptop rightright

onon pagepage 13.13.

I'dI'd nevernever thoughtthought aboutabout thethe BelliniBellini DogeDoge (1(1 501501 )) inin thethe NationalNational GalleryGallery

herehere onon pagepage 11 0.0. CouldCould allall thatthat patternpattern onon hishis hathat andand coatcoat bebe geometry?geometry?

TheThe black-and-whiteblack-and-white picturepicture onon papagege 11 11 seemsseems almostalmost 'photographic'.'photographic'.

wellwell butbut thethe neckneck wouldwould bebe awkward.awkward.

PagePage 67,67, thethe LorenzoLorenzo LottoLotto headhead (1(1 506)506) seemsseems amazinglyamazingly clearclear withwith

aa veryvery goodgood relatrelationshionshipip ofof eyeseyes toto mouthmouth -- slightlyslightly open.open.

OnOn pagepage 7171 ,, thethe portraitportrait byby MorettoMoretto dada BresciaBrescia hadhad greatgreat detaildetail inin thethe

clothesclothes andand thethe curtaincurtain behindbehind himhim (c.1(c.1 530/40)530/40) -- comparecompare backback withwith thethe

PieroPiero onon papagege 48.48.

TheThe patternpattern onon thethe CranachCranach (page(page 83)83) dressdress isis notnot asas elaborateelaborate onon

followingfollowing thethe foldsfolds asas inin thethe BronzinoBronzino chain.chain.

BrowseBrowse throughthrough thethe book.book. ItIt seemsseems toto meme theythey willwill useuse anyany techniquetechnique

available,available, andand constantlyconstantly overlap.overlap.

WhatWhat dodo youyou think?think?

DavidDavid HockneyHockney

SydneySydney

66 OctoberOctober 19991999

'More'More thoughtsthoughts onon thethe lens'lens' byby DavidDavid HockneyHockney

TheThe chemicalchemical processprocess ofof photographyphotography waswas inin placeplace byby 11 839-40.839-40. TheThe

developmentdevelopment ofof printingprinting onon paperpaper withwith fixativefixative waswas certainlycertainly inin placeplace byby

11 850.850. ByBy aboutabout 11 865865 therethere werewere portraitportrait photographersphotographers inin everyevery majormajor citycity

inin EuropeEurope andand ththee UniUnitedted States.States. TheThe cheapcheap portraitportrait hadhad arrived.arrived. It'sIt's spreadspread

waswas veryvery quickquick andand obviouslyobviously camecame firstfirst toto thethe merchantmerchant classclass ofof thethe

boomingbooming times.times.

CouldCould oneone useuse thisthis paralparallellel withwith thethe earlierearlier spreadspread ofof thethe lenslens forfor paintedpainted

portraitureportraiture byby hand?hand? TheThe centrescentres thenthen werewere certainlycertainly thethe NetherlandsNetherlands andand

Italy.Italy. EnglanEnglandd importimporteded itsits skilfulskilful artistsartists fromfrom thesethese areas.areas. Holbein,Holbein, vanvan

Dyck,Dyck, Rubens.Rubens.

IsIs notnot thethe humanhuman appealappeal stillstill thethe same?same? WouldWould notnot thisthis bebe thethe reasreasonon

forfor itsits spread.spread. MyMy suggestionsuggestion thatthat it'sit's useuse overlappedoverlapped withwith eyeballingeyeballing andand

geometrygeometry mightmight alsoalso suggestsuggest thethe rereasoasonn forfor thethe attacksattacks onon Caravaggio,Caravaggio,

whowho usedused itit withoutwithout overlapping.overlapping. PoussinPoussin thoughtthought hehe hadhad ruinedruined painting.painting.

Why?Why? WhatWhat diddid hehe mean?mean? ThatThat hehe wouldn'twouldn't comecome outout ofof hishis cellar,cellar, waswas thethe

jibejibe mademade aboutabout him.him.

LookingLooking againagain atat thethe HolbHolbeinein portraitportrait ofof GeorgGeorg GiszeGisze [seepages[seepages 62-3],62-3],

oneone noticesnotices onon thethe tableclothtablecloth aa smallsmall cylindricalcylindrical objectobject betweenbetween thethe glassglass

vasevase andand thethe woodenwooden pestle.pestle. It'sIt's gotgot aa smallsmall doordoor opened,opened, yetyet itsits toptop isis

slightlyslightly notnot parallelparallel toto thethe surface,surface, especiallyespecially whenwhen comparedcompared toto thethe basebase

ofof thethe glasglasss vase.vase.
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CouldCould thesethese bebe faultsfaults causedcaused byby aa differentdifferent projection?projection? ItIt seemsseems toto meme

aa
practicalpractical

explanation.explanation.

NoticeNotice asas wellwell inin thethe bottombottom corcornerner thethe tableclothtablecloth dipsdips andand yetyet thethe

moneymoney holderholder showingshowing thethe coinscoins isis slightlyslightly skew-wiff,skew-wiff, yetyet perfectlyperfectly seenseen

withwith itsits shineshine onon thethe pewterpewter veryvery wellwell done.done.

It'sIt's aa beautifulbeautiful picturepicture anyway,anyway, byby aa marvellous,marvellous, skilful,skilful, highlyhighly

observantobservant artist.artist.

It'sIt's amazingamazing whatwhat happenshappens whenwhen oneone knowsknows moremore aboutabout whatwhat toto looklook for.for.

StillStill workingworking

SydneySydney

66 OctoberOctober 19991999

TheThe painterpainter andand hishis lens'lens' byby DavidDavid HockneyHockney

TheThe lenslens beganbegan withwith thethe hand,hand, or,or, asas II said,said, thethe hahandnd wawass inin thethe camera,camera, andand

itit isis returningreturning toto itit now.now.

ButBut oneone cancan seesee thethe absabsoluolutete subjectivitysubjectivity ofof visionvision reflectedreflected inin thethe

DHtoMKDHtoMK

SydneySydney
77 OctoberOctober 19991999

AnotherAnother thoughtthought struckstruck meme thisthis afternoonafternoon inin thethe ArtArt GalleryGallery ofof NewNew SouthSouth

Wales.Wales. TheThe rationalrational FrenchFrench sensedsensed thethe problemproblem ofof thethe lenslens andand producedproduced

ImpressionismImpressionism andand Cezanne,Cezanne, thethe turning-pointturning-point ofof ourour 11 870870 position.position. TheThe

literateliterate EnglishEnglish lookedlooked backback andand gotgot aa datedate approximatelyapproximately right,right, andand calledcalled itit

Pre-Raphaelite,Pre-Raphaelite, butbut diddid notnot connectconnect itit toto thethe lens.lens. Raphael'sRaphael's lifelife covecoversrs thethe

datedate wewe areare lookinglooking forfor 11 483-1483-1 520.520. SoSo doesdoes AndreaAndrea deldel Sarto'sSarto's (( 11 486-1486-1 530),530),

highlyhighly admiredadmired inin VictorianVictorian England.England.

TheThe FrenchFrench followedfollowed theirtheir intuitions,intuitions, especiallyespecially Cezanne,Cezanne, butbut therethere isis aa

connectionconnection nownow seen,seen, oror atat leastleast byby me,me, toto thethe conceptconcept ofof Pre-RaphaelitismPre-Raphaelitism

andand Cezanne,Cezanne, butbut oneone isis literary,literary, thethe othotherer isis visual.visual. PerhapsPerhaps othersothers havehave

mademade thisthis connectionconnection before,before, butbut itit seemsseems veryvery clearclear toto meme now.now.

TheThe lenslens waswas usedused forfor portraiture,portraiture,jujustst asas II havehave inin thethe lastlast sixsix months.months.

Photography'sPhotography's bestbest useuse waswas forfor portraiture.portraiture. ItIt waswas notnot greatgreat forfor landscape,landscape,

oror space,space, asas II putput it,it, butbut perspectiveperspective hardlyhardly appliesapplies toto thethe face.face. II havhavee argarguedued

beforebefore thatthat thethe onlyonly exceptionexception toto thethe rulesrules ofof compositioncomposition inin photographyphotography



painter'spainter's useuse ofof it.it.

VelazquezVelazquez simplysimply hadhad aa fantasticfantastic eyeeye forfor richrich colourcolour andand tonetone thatthat thethe

lenslens doesdoes notnot necessarilynecessarily give.give. OnlyOnly thethe painter'spainter's eyeeye andand hishis connectedconnected

handhand doesdoes this.this. HenceHence thethe amazingamazing differencesdifferences betweenbetween painters'painters' useuse ofof it.it.

II havehave mentionedmentioned thethe differencedifference betweenbetween CaravaggioCaravaggio andand Velazquez,Velazquez,

oror thethe similaritiessimilarities -- especiallyespecially earlyearly VelazquezVelazquez withwith figuresfigures seatedseated roundround

aa tabletable whichwhich wouldwould bebe simplersimpler toto planplan withwith aa lens,lens, butbut itsits useuse wouldwould traintrain

thethe painterpainter toto seesee thatthat wayway andand inin thethe endend hehe maymay notnot havehave neededneeded modelsmodels

inin frontfront ofof him.him. TheThe eyeeye andand handhand hadhad coordinatedcoordinated themselvesthemselves withwith thethe

heartheart andand camecame togethertogether inin thethe greatgreat mastmasters.ers.

MarcoMarco LivingstoneLivingstone toto RichardRichardSchmidtSchmidt

LondonLondon

66 OctoberOctober 19991999

DearDear RichardRichard

DavidDavid rangrang meme yesterdayyesterday fromfrom Australia,Australia, butbut II don'tdon't knowknow wherewhere toto findfind himhim

soso I'mI'm writingwriting youyou instead.instead.

HeHe waswas wonderingwondering ifif II hadhad hadhad ananyy fefeededbabackck yetyet fromfrom artart historians.historians.

CouldCould youyou telltell himhim thatthat HelenHelen LangdonLangdon phonedphoned meme atat lengthlength todaytoday toto saysay

thatthat sheshe foundfound hishis ideasideas veryvery interesting,interesting, butbut that,that, asas aa non-practitioner,non-practitioner, sheshe

diddid notnot feelfeel equippedequipped toto comecome toto anyany immediateimmediate conclusion.conclusion. SheShe alsoalso sayssays

thatthat therethere isis nothingnothing inin thethe literatureliterature onon CaravaggioCaravaggio aboutabout himhim havinghaving

ownedowned aa glass.glass. WhatWhat sheshe willwill do,do, however,however, isis toto getget somesome referencesreferences andand

textstexts togethertogether forfor him,him, includingincluding aa longlong technicaltechnical reportreport thatthat waswas mademade onon

thethe SupperSupper atat Emmaus.Emmaus.

ThisThis morningmorning II waswas reareadindingg thethe cataloguecatalogue ofof lastlast yeayear'sr's PietePieterr dede

HoochHooch exhibition,exhibition, writtenwritten byby thethe directordirector ofof thethe WadsworthWadsworth Atheneum,Atheneum,

PeterPeter SuttoSutton,n, andand itit occurredoccurred toto meme toto writewrite toto him.him. HeHe hashas repliedreplied

immediately,immediately, expressinexpressingg anan interestinterest inin readingreading David'sDavid's text,text, whichwhich II amam

sendingsending toto himhim now.now.

MarcoMarco LivingstoneLivingstone

(al(alwaywayss looklook atat thethe edgesedges ofof thethe picturepicture whenwhen photographing)photographing) isis aa faceface

placedplaced straightstraight on.on. WhoWho carescares aboutabout oror eveneven seessees thethe edge?edge?

IfIf therethere areare eyeseyes seen,seen, wewe havehave toto looklook atat them,them, wewe cannotcannot helphelp it.it.

DavidDavid

MKtoDHMKtoDH

OxfordOxford

77 OctoberOctober 19991999

DearDear DavidDavid

YourYour recentrecent faxesfaxes fromfrom SydneySydney leaveleave aa meremere historicalhistorical trundlertrundler gaspinggasping forfor

breath.breath. SoSo manymany observations,observations, soso manymany ideasideas andand soso manymany radicalradical proposals.proposals.

AfterAfter daysdays ofof officeoffice drudgery,drudgery, itit isis wonderfulwonderful toto bebe involvedinvolved inin reallyreally intenseintense

lookinglooking andand aa seriesseries ofof questingquesting intuitions.intuitions.

II havehave notnot gotgot thethe TaschenTaschen bookbook toto hand,hand, andand willwill respondrespond toto youryour

detaileddetailed observationsobservations inin duedue course.course. SomeSome ofof thethe portraitsportraits II know,know, butbut II don'fdon'f

wantwant toto respondrespond fromfrom memorymemory unlessunless I'mI'm reallyreally sure.sure. TheThe 'hinge''hinge' youyou

recognizerecognize betweenbetween thethe geometricalgeometrical andand optical,optical, withwith thethe possibilitypossibility thatthat thethe

doordoor maymay bebe halfhalf openopen (i.e.,(i.e., displayingdisplaying bothboth geometricalgeometrical andand opticaloptical inin

varyingvarying proportions)proportions) isis aa veryvery potentpotent notion.notion. ItIt seemsseems clearclear toto meme thatthat wewe cancan

looklook atat portraitureportraiture inin ItalyItaly c.1c.1 470470 (e.g.,(e.g., PieroPiero deliadelia Francesca)Francesca) andand characterizecharacterize

itit asas essentiallyessentially geometricalgeometrical inin itsits mostmost accomplishedaccomplished modes.modes. Equally,Equally, itit

seemsseems apparentapparent thatthat somethingsomething veryvery dramaticdramatic happenedhappened inin thethe 11 7th7th centurycentury

toto thethe 'visual'visual texture'texture' ofof naturalisticnaturalistic representationrepresentation -- thethe movementmovement ofof form,form,

thethe passingpassing ofof expressexpressions,ions, thethe plplayay ofof lightlight acrossacross surfacessurfaces andand space,space, thethe

relationshiprelationship ofof colourcolour andand tone.tone. II amam happyhappy toto thinkthink thatthat thethe 'camera''camera' playedplayed

aa vitalvital role,role, bothboth asas aa diredirectct tooltool andand asas aa modelmodel forfor naturalism.naturalism. TheThe mirrormirror

(convex,(convex, lamp-blacklamp-black andand silvered)silvered) alsoalso weighsweighs in.in. WhereWhere thethe naturalismnaturalism ofof JanJan

vanvan EyckEyck andand hishis contemporariescontemporaries 'fits''fits' needsneeds (for(for me)me) furtherfurther thought.thought. TheThe

mostmost vividvivid ofof Jan'sJan's portraitsportraits havehave thethe fleetingfleeting realityreality ofof mirmirrorror imagesimages --

II suspectsuspect thatthat wewe shouldshould bebe lookinglooking atat thethe mirrormirror andand thethe glassglass (both(both see-see-

throughthrough andand reflective)reflective) asas thethe model,model, not,not, atat thisthis earlyearly date,date, thethe lens.lens.

IfIf I'mI'm reasonablyreasonably securesecure aboutabout 11 5th-century5th-century ItItalalyy inin thethe geometricalgeometrical

modmode,e, anandd 11 7th7th centurycentury inin thethe opticaloptical mode,mode, I'mI'm lessless suresure aboutabout thethe supremesupreme

actsacts ofof naturalismnaturalism inin between,between, suchsuch asas Raphael'sRaphael's PopePope LeoLeo XXandand CompanionsCompanions
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-- butbut thethe presencepresence ofof thethe lenslens inin thethe Pope'sPope's handhand doesdoes notnot harmharm youryour casecase

AndreaAndrea deldel SartoSarto mademade aa copycopy ofof thethe
RaphaelRaphael

andand waswas
saidsaid (by(by Vasari,Vasari, II think)think)

toto havehave declareddeclared thatthat itit waswas thethe mostmost difficultdifficult thingthing hehe everever hadhad toto dodo --

eyeballingeyeballing thethe eyebeyeballealled,d, oror eyeballingeyeballing thethe 'opticked'.'opticked'.

YourYour 'awkward''awkward' andand non-awkwardnon-awkward differentiationdifferentiation isis veryvery telling,telling, thoughthough

it'sit's clearclear thatthat aa rottenrotten draughtsmandraughtsman cancan produceproduce somethingsomething compellinglycompellingly

'awkward''awkward' withwith thethe bestbest opticaloptical aidsaids inin thethe world.world. TheThe questionquestion is,is, cancan aa greatgreat

artistartist produceproduce somethingsomething non-'awkward'non-'awkward' withoutwithout anyany opticaloptical assistance?assistance?

OnOn thethe basisbasis thatthat greatgreat artistsartists cancan bebe soso indecentlyindecently goodgood asas toto dodo thethe

'inconceivable','inconceivable', II thinkthink theythey can.can.

TheThe BelliniBellini DogeDoge LoredanoLoredano inin thethe NationalNational GalleryGallery isis whollywholly astonishingastonishing --

oneone ofof mymy 'deser'desertt islandisland pictpicturesures'' (not(not goodgood conservationconservation practice ).practice ). WhenWhen

II waswas aa student,student, inin thethe daysdays beforebefore computerizedcomputerized uniformityuniformity ofof lighting,lighting,

II usedused toto watchwatch thethe benignbenign DogeDoge onon daysdays ofof mixedmixed sunsun andand cloud.cloud. HeHe

breathedbreathed -- thethe warmwarm glazesglazes overover thethe whitewhite primiprimingng movingmoving andand pulsingpulsing

againstagainst thethe coolcool opacityopacity ofof thethe blueblue background.background. That'sThat's somethingsomething nono

cameracamera andand nono geometrygeometry andand nono colourcolour theorytheory cancan teach.teach. AsAs PaoloPaolo PinoPino saidsaid

inin 11 6th-century6th-century Venice,Venice, that'sthat's thethe truetrue 'alchemy''alchemy' ofof painting.painting.

TheThe questionquestion ofof whichwhich kindkind ofof tooltool (I'm(I'm pickingpicking upup pointspoints inin nono setset order)order)

waswas usedused isis aa trickytricky mattermatter ofofjudgement.judgement. EvenEven ififwewe suspectsuspect directdirect opticsoptics

ButBut thethe ideideaa thathatt conditionsconditions existexist atat somesome timestimes forfor thethe naturalismnaturalism portraitportrait toto

spreadspread likelike aa bugbug seemsseems fundamentallyfundamentally right.right.

TrustTrust inin thethe lenslens

II havehave writtenwritten aboutabout 'taking'taking itit onon trust'trust' inin naturalisticnaturalistic imageryimagery -- ofof whichwhich

photographyphotography isis thatthat mostmost committedcommitted toto trustworthiness.trustworthiness. II thinkthink thethe trusttrust

arisesarises fromfrom 22 directions:directions:

(1(1 aa fundamentalfundamental perceptual/cognitiveperceptual/cognitiveforcforcee thatthat enablesenables usus toto seesee

coherencecoherence inin thethe sensorysensory worldworld andand toto makemake accurateaccurate judgementsjudgements asas toto

(say)(say) thethe sizesize andand loclocatiationon ofof aa chairchair soso thatthat wewe cancan walkwalk roundround itit oror sitsit onon it.it.

TheThe naturanaturalisticlistic (esp.(esp. photographic)photographic) imageimage playsplays toto thisthis inherentinherent andand

necessarynecessary mechanism,mechanism, withoutwithout correspondingcorresponding inin aa simplesimple andand naivenaive wayway

toto howhow wewe see.see.

(2)(2) ourour acquiredacquired knowledgeknowledge thatthat aa photographphotograph isis (basically)(basically) formedformed byby

somethingsomething realreal inin frontfront ofof thethe cameracamera leavingleaving aa matchingmatching tracetrace onon aa

recordingrecording surface.surface. WeWe know,know, ofof courcourse,se, thatthat aa photographphotograph cancan bebe aa fakefake (like(like

thethe famousfamous CottingleyCottingley Fairies,Fairies, photographedphotographed byby 22 girls,girls, whowho fooledfooled ConanConan
Doyle),Doyle), and,and, now,now, thatthat itit cancan bebe manipulatedmanipulated digitally.digitally. ButButwewe wantwant toto bebe

ableable toto trusttrust thethe photograph,photograph, sincesince wewe wantwant toto bebe eyewitness,eyewitness, byby proxy,proxy, toto

somethingsomething real.real.



ratherrather thanthan constructionalconstructional geometrygeometry (or(or 'simple''simple' eyeballing),eyeballing), therethere areare

variousvarious possibilitiespossibilities -- thethe windowwindow oror 'veil','veil', thethe DureDurer-tyr-typepe instruments,instruments, thethe

CigoliCigoli perspectographperspectograph (see(see mymy book).book). IfIf thethe artistartist wantswants toto establish,establish, quicklyquickly

andand accurately,accurately, salientsalient pointspoints inin aa faceface whilewhile inin aa particularparticular configuration,configuration,

thethe mechanicalmechanical devicesdevices couldcould havehave donedone thethe job.job. II think,think, byby thethe way,way, youryour

intuitionintuition thatthat thethe variousvarious devicesdevices (optical(optical andand mechmechanicanical)al) coulcouldd bestbest bebe

usedused forfor mappingmapping keykey referenreferencece pointpointss ratherrather thanthan forfor laboriouslaborious tracingtracing isis

tremendouslytremendously important.important. HistoHistoriansrians (inclu(includingding myself)myself) havehave tendetendedd toto

assumeassume thatthat camerascameras etc.etc. werewere usedused forfor detaileddetailed tracingtracing -- whichwhich isis daft,daft,

whenwhen youyou thinkthink thatthat wewe knowknow perspectivalperspectival projectionprojection waswas usedused toto laylay downdown

enoughenough salientsalient pointspoints toto allowallow thethe layinglaying inin ofof thethe overalloverall formform (a(a kindkind ofof

dot-to-dotdot-to-dot process).process).

II

likelike thethe overlapoverlap ideaidea re:re: thethe hingehinge withwith thethe doordoor openopen toto variousvarious

degrees.degrees. InIn aa picturepicture withwith aa mixedmixed look,look, I'mI'm wonderingwondering ifif itit isis aa questionquestion ofof

thethe artistartist paintingpainting differentdifferent kindskinds ofof thingsthings withwith differentdifferent kindskinds ofof acquiredacquired

schemes,schemes, ratherrather thanthan actuallyactually usingusing bothboth geometricalgeometrical andand opticaloptical modelsmodels --

andand thatthat bringsbrings meme backback toto mymy pointpoint inin aa previousprevious faxfax aboutabout thethe abilityability ofof

somesome reallyreally accomplishedaccomplished artistsartists toto 'fake''fake' thethe effects.effects.

PoussinPoussin v.v. CaravaggioCaravaggio

PoussinPoussin believedbelieved inin thethe moralmoral proprobitbityy ofofdesigndesign -- asas anan expressionexpression ofofthethe higherhigher

beautybeauty embeddedembedded inin nature.nature. ItIt waswas geometricalgeometrical inin concept,concept, ifif notnot veryvery

accuratelyaccurately soso inin practice.practice. There'sThere's moremore PieroPiero thanthan JanJan vanvan EyckEyck inin Poussin.Poussin. TheThe

'superncial''superncial' charactercharacter ofof Caravaggio'sCaravaggio's naturalismnaturalism (all(all lightlight onon surface)surface) waswas

visuallyvisually abhorrentabhorrent andand morallymorally repulsive.repulsive. WhatWhat youyou areare doingdoing isis toto throwthrow thethe

lenlenss intintoo thethe works,works, likelike aa spannerspanner intointo aa smooth-runningsmooth-running historicalhistorical machine.machine.

I'mI'm allall inin favourfavour ofof itit

Re:Re: thethe spreadspread ofof thethe naturalisticnaturalistic portraitportrait inin thethe earlyearly period,period, andand thethe socialsocial

gripgrip ofof photographyphotography afterafter 11 839.839. ThereThere isis somethingsomething profoundlyprofoundly rightright herehere --

thoughthough thethe socialsocial locationlocation andand thethe scalescale ofof diffusiondiffusion areare quitequite different.different. TheThe

paintedpainted portraitportrait (even(even allowingallowing forfor copies)copies) isis essentiallyessentiallyanan exclusiveexclusive act,act, inin

whichwhich thethe artistartist becomesbecomes (in(in thethe RenaissanceRenaissance andand Baroque)Baroque) thethe employedemployed

servantservant ofof thethe moneyedmoneyed sitter.sitter. TheThe photographicphotographic imageimage entersenters aa marketmarket inin

whichwhich thethe massmass audienceaudience waswas alreadyalready assertingasserting itsits economiceconomic powerpower -- thethe

diorama,diorama, thethe panorama,panorama, thethe illustratedillustrated encyclopedia,encyclopedia, thethe physiognotrace,physiognotrace, etc.etc.

WeWe allall dodo it,it, thoughthough wewe knowknow better.better. We'reWe're perceptuallyperceptually addictedaddicted toto thethe

illusionillusion ofof realityreality inin whateverwhatever medium,medium, justjust asas wewe cancan bebe addictedaddicted toto drugsdrugs

(or(or fags?).fags?). ButBut inin thethe visualvisual cascase,e, therthere'se's nono curecure -- notnot eveneven CubismCubism

YourYour idideaea ththatat thethe lenslens couldcould 'train''train' painterspainters correspondscorresponds nicelynicely toto mymy

idideaea ofofthethe lens-basedlens-based imageimage asas aa modelmodel foforr aa newnew kindkind ofof natunaturaliralism.sm. Yes.Yes.

LetLet meme respondrespond inin duedue coursecourse toto thethe Impressionism-Pre-Impressionism-Pre-

Raphael-CezanneRaphael-Cezanne idea.idea. It'sIt's bigbig andand needsneeds moremore steppingstepping backback andand

conceptualconceptual agilityagility thanthan II cancan achieveachieve atat thethe endend ofof aa fragmentedfragmented day.day.

EverEver

MartinMartin

MKtoDHMKtoDH

OxfordOxford

II II OctoberOctober 11 999999

DearDear DavidDavid

ThoughtsThoughts onon 'another'another thought'thought' asas promised.promised. TheThe idideaea ofofthethe 'rational''rational'

FrenchFrench andand thethe 'literate''literate' EnglishEnglish lookinglooking inin differentdifferent directionsdirections -- downdown bothboth

sidessides ofof thethe conceptualconceptual mountainmountain ofof thethe adventadvent ofof photographyphotography -- isis

wonderful.wonderful. ItIt providesprovides aa greatgreat hypothesishypothesis whichwhich isis veryvery powerfulpowerful andand likelike allall

greatgreat hypotheseshypotheses itit promisespromises aa greatgreat dealdeal ofof majormajor brainworkbrainwork mashingmashing upup

previousprevious assumptions,assumptions, testing,testing, probing,probing, manipulating.manipulating. ClearlyClearly Pre-Pre-

RaphaelitismRaphaelitism wasn'twasn't causedcaused byby photography.photography. ItIt isis oneone ofof manymany retrogressive,retrogressive,

revivalistrevivalist movementsmovements inin EurEuropeope,, thethe firstfirst ofof which,which, thethe GermanGerman Nazarenes,Nazarenes,

pre-datedpre-dated photography.photography.TheThe Pre-RaphaelitePre-Raphaelite responseresponse toto photographyphotography waswas

complexcomplex -just-just asas RuskinRuskin firstfirst exaltedexalted inin itsits realismrealism onlyonly toto becomebecome impatientimpatient

withwith itsits inflexibleinflexible un-selectivity.un-selectivity. InIn aa sensesense theythey triedtried toto 'out-optic''out-optic'

photographyphotography byby askingasking forfor aa pietypiety ofof detaildetail equivalentequivalent toto thethe unblinkingunblinking

naturalismnaturalism ofof 11 5th-century5th-century mastersmasters likelike JanJan vanvan Eyck,Eyck, Memling,Memling, PeruginoPerugino

andand Bellini.Bellini. TheyThey usedused everever moremore vividvivid media,media, thethe newnew syntheticsynthetic pigmentspigments

andand Robson'sRobson's newnew white-groundwhite-ground paintingpainting wet-in-wet.wet-in-wet. TheThe motivationmotivation is,is, asas

youyou say,say, infusedinfused byby aa literary-nessliterary-ness andand aa literal-nessliteral-ness deeplydeeply assassociaociatedted withwith

aa particularparticular kindkind ofof storytellingstorytelling (not(not thethe grandgrand continentalcontinental 'Histories').'Histories').
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AboveAbove all,all, thethe literaryliterary qualityquality andand languagelanguage -- likelike symbolismsymbolism -- isis foufoundednded onon

thethe idideaea ofof thethe religiousreligious fexffexf (esp.(esp. thethe Bible)Bible) anandd onon thethe medievalmedieval notionnotion ofof

thethe bookbook ofof nature'nature' whichwhich isis toto bebe readread inin reverentreverent detaildetail forfor itsits divinedivine

meaning.meaning. PhotographyPhotography couldcould dodo thethe naturalisticnaturalistic bitbit {without{withoutcolour)colour) toto somesome

degree,degree, butbut itit couldcould notnot produceproduce thethe moralmoral text,text, unlessunless throughthrough thethe useuse ofof

costcostumeume andand contrivancecontrivance (as(as inin JuliaJulia MargaretMargaret CameronCameron andand OskarOskar

RejlanderlRejlanderl

TheThe FrenchFrench diddid havehave theirtheir Pre-RaPre-Raphaelphaeliteite tendenctendencies.ies. II amam thinkingthinking ofof

DelarocheDelaroche oror Flandrin.Flandrin. AndAnd artistsartists likelike CourbetCourbet (the(the meatymeaty nudes)nudes) andand DegDegasas

usedused thethe cameracamera asas toolstools forfor theirtheir particularparticular ends.ends. But,But, asas youyou say,say,

ImpressionismImpressionism andand Post-ImpressionismPost-Impressionism dodo thingsthings inin paintpaint forfor thethe eye'seye's

activeactive seeingseeing inin aa wayway thatthat thethe moremore literalliteral scrutinyscrutiny ofof thethe Pre-RaphsPre-Raphs andand

photographyphotography dodo not.not. ItIt maymay bebe thatthat thethe FrenchFrench sensedsensed thatthat thethe wayway

forward'forward' waswas toto useuse paintpaint toto cajolecajole thethe eyeeye intointo doingdoing muchmuch ofof thethe workwork

exploitingexploiting thethe 'beholder's'beholder's share',share', justjust asas VermeeVermeer,r, VelazqueVelazquezz andand ChardinChardin

hadhad done.done. ByBy tryingtrying toto 'out-optic''out-optic' photography,photography, thethe Pre-RaphsPre-Raphs drovedrove artart intointo

aa narrownarrow cornercorner wherewhere thethe spectatorspectator isis leftleft toto looklook andand admireadmire butbut cancan taketake

nono
perceptualperceptual exeexercisrcisee ofof anan imaginativeimaginative

andand
non-prescribednon-prescribed

type.type.
That'sThat's

whywhy Pre-RaphaelitismPre-Raphaelitism (for(for alalll ititss magic)magic) ledled toto aa blindblind endend,, onlonlyy toto findfind

photographyphotography andand non-photographicnon-photographic paintingpainting pursuingpursuing theirtheir ownown vigorousvigorous

courses.courses. OnlyOnly onceonce thethe consequencesconsequences ofof non-photographicnon-photographic paintingpainting hadhad

workedworked throughthrough -- totaltotal abstraction,abstraction, minimalism,minimalism, abstractabstract expressionismexpressionism --

thethe littlelittle holes,holes, etc.,etc., whichwhich theythey assumedassumed werewere forfor strstringing forfor thethe perspective.perspective.

WhatWhat II didn'tdidn't understandunderstand waswas whywhy thisthis invalidatedinvalidated useuse ofof aa camera.camera. HeHe

reallyreally couldn'tcouldn't havehave donedone aa patternpattern foldingfolding roundround aa tableclothtablecloth withoutwithout

aa lens.lens. Wasn'tWasn't hishis greatgreat friendfriend aa makermaker ofof telescopestelescopes oror microscopes?microscopes? MyMy

pointpoint waswas thatthat inin TitianTitian oneone rarelyrarely findsfinds patternspatterns followingfollowing clothesclothes withwith

uncannyuncanny accuracy,accuracy, andand oneone cancan seesee inin himhim theythey certainlycertainly couldcould havehave

beenbeen 'eyeballed'.'eyeballed'.

II mightmight pointpoint outout thatthat inin Raphael'sRaphael's portraitportrait ofof LeoLeo XX (1(1 520)520) hehe holdsholds

quitequite aa largelarge lenslens inin hishis hand,hand, andand inin hishis leftleft handhand atat that.that. InIn fact,fact, I'mI'm findingfinding

quitequite aa lotlot ofof left-handedleft-handed peoplepeople inin portraitsportraits ofof aa certaincertain period.period.

II waswas surprisedsurprised nono IngresIngres scholarscholar hadhad heardheard of,of, letlet alonealone seen,seen, aa cameracamera

lucida.lucida. Shouldn'tShouldn't therethere bebe inin aa rigorousrigorous discipline,discipline, aa knowledgeknowledge ofof

techniquestechniques andand methods?methods?

YouYou suggsuggestest CaravCaravaggioaggio couldcould havehave usedused DLirer'sDLirer's method,method, butbut itit waswas veryvery

cumbersomecumbersome andand asas youyou cancan seesee neededneeded twotwo menmen toto workwork thethe machine.machine.

It'sIt's aa naivenaive ideaidea thatthat 'optics''optics' areare aa kindkind ofof cheat.cheat. TheyThey areare notnot easyeasy toto use,use,

andand II havehave suggestedsuggested toto MartinMartin KempKemp theythey wouldwould overlapoverlap withwith 'eyeballing','eyeballing',

especiallyespecially
withwith goodgood draughtsmen.draughtsmen.

II havehave alsoalso poipointentedd outout thatthat althoughalthough itit mightmight looklook toto thethe historianhistorian thatthat

thethe scientistsscientists hadhad lenseslenses first,first, II thinkthink itit mightmight bebe thethe otherother wayway round,round, asas thethe

worldworld ofof imagesimages waswas moremore importantimportant atat thatthat time,time, butbut byby itsits naturenature sciencescience isis

anan openopen thing.thing. PaintersPainters andand picture-makingpicture-making werewere farfar moremore secretive.secretive.



couldcould paintingpainting againagain looklook seriouslyseriously atat thethe photographic,photographic, lens-basedlens-based image,image,

withoutwithout gettinggetting hookedhooked onon thethe polaritypolarity whichwhich dictatesdictates thatthat lens-basedlens-based

paintingpainting == cheating.cheating. IfIf thisthis isis true,true, andand it'sit's wherewhere I'mI'm gettinggetting afterafter youryour Pre-Pre-

Raph/CezanneRaph/Cezanne thoughts,thoughts, itit makesmakes excitingexciting sensesense ofof howhow youyou havehave

consisconsistentlytently rewrittrewrittenen thethe kindkind ofof lookinglooking thatthat goesgoes intointo watchingwatching 'nature''nature'

andand makingmaking aa paintingpainting (or(or printprint oror whatever).whatever). WhatWhat II needneed toto thinkthink furtherfurther

aboutabout isis howhow thisthis rewrewritritinging ofofthethe relationshiprelationship betweenbetween paintingpainting andand

lookinglooking (I'm(I'm thinkingthinking especiallyespecially ofof poolspools andand splashes)splashes) interactsinteracts wiwithth ththee

kindskinds ofof newnew contentcontent thatthat yoyouu wewerere anandd areare introducingintroducing ('Pop'('Pop' etc.,etc., thoughthough

II don'tdon't likelike thesethese terms).terms). TheThe lookinglooking didn'tdidn't comecome withoutwithout content,content, oror vicevice

versa.versa. NotNot anan easyeasy one,one, this.this. AnyAny thoughts?thoughts?

ForFor mymy part,part, atat thethe startstart ofof term,term, it'sit's aa miraclemiracle thatthat I'mI'm thinkingthinking atat all.all.

(Even(Even ifif notnot altogetheraltogether clearly).clearly). HopeHope 'Oz''Oz' isis OK.OK. II dodo hopehope toto hearhear inin duedue

course.course.

WarmestWarmest regardsregards

MartinMartin

DHDH toto HelenHelen LangdonLangdon

CanberraCanberra

IIII OctoberOctober 19991999

DearDear HelenHelen LangdonLangdon

ThankThank youyou soso muchmuch forfor youryour e-maile-mail whichwhich II eventuallyeventually receivedreceived onon mymy

brother'sbrother's farmfarm aboutabout twotwo hourshours westwest ofof CanberraCanberra (on(on thethe edgeedge ofof thethe

outback).outback).

I'mI'm inin correspondencecorrespondence atat thethe momentmoment withwith MartinMartin Kemp,Kemp, whowho seemsseems

quitequite excitedexcited byby thethe observationsobservations andand ideas,ideas, althoughalthough hehe isis anan artart historianhistorian

whowho hashas writtenwritten extensivelyextensively aboutabout optics.optics.

It'sIt's slightlyslightly disturbingdisturbing toto meme thatthat historianshistorians havehave littlelittle practicalpractical

knowledgeknowledge ofof howhow opticaloptical thingsthings mightmight bebe used.used. OpticalOptical devicesdevices certainlycertainly

don'tdon't paintpaint pictures.pictures. II sawsaw thethe VermeerVermeer exhibitionexhibition inin TheThe HagueHague andand spentspent

twotwo hourshours oneone eveningevening alonealone withwith thethe directordirector (Frederic(Frederic Pare).Pare). HeHe toldtold meme ofof

IfIf oneone doesn'tdoesn't acceptaccept thethe ideaidea ofof thethe lens,lens, oneone hashas toto defenddefend featsfeats ofof

incrediblyincredibly difficultdifficult 'eyeballing','eyeballing', forfor mymy pointpoint aboutabout aa suddensudden lacklack ofof

awkwardnessawkwardness inin EuropeanEuropean artart fromfrom c.1c.1 500500 toto 11 870870 isis simsimplyply notnot answered.answered.

Caravaggio'sCaravaggio's boyboy withwith thethe lizardlizard couldcould not,not, II believe,believe, bebe donedone withoutwithout

aa lens.lens. HowHow longlong couldcould hehe holdhold thatthat expression?expression?

ForFor thethe lastlast sixsix monthsmonths II havehave beenbeen makimakingng portraitsportraits withwith aa cameracamera

lucida.lucida. YouYou useuse itit veryvery quiquicklyckly toto capturecapture whatwhat areare reallyreally 'fleeting''fleeting'

expressionsexpressions byby notationsnotations only,only, andand thenthen looklook withwith intenseintense concentrationconcentration

forfor aa fewfew hours.hours. ToTo 'eyeball''eyeball' thisthis youyou wouldwould havehave toto havehave aa veryvery goodgood visualvisual

memory,memory, possiblepossible II suppose,suppose, butbut agaiagainn thetherere isis anan 'accuracy''accuracy' inin thethe featuresfeatures

thatthat beliesbelies this.this.

InIn Velazquez'sVelazquez's BacchusBacchus thethe manman holholdindingg thethe cupcup ofof winewine hashas aa fleetingfleeting

expression.expression. HeHe couldcould notnot holdhold itit veryvery long.long. TheThe wrinkleswrinkles roundround thethe eyeseyes

balancebalance perfectlyperfectly thethe openopen mouth.mouth. AA virtuosovirtuoso painterpainter couldcould 'capture''capture' thatthat

expressionexpression butbut withoutwithout opticsoptics youyou justjust wouldn'twouldn't getget thatthat kindkind ofof accuracy.accuracy.

II amam findingfinding somesome artart historianshistorians areare veryvery openopen toto mymy observations,observations,

othersothers simplysimply silent.silent.

WhenWhen vanvan DyckDyck paintedpainted thethe tripletriple headsheads ofof CharlesCharles II forfor BerBerninnini,i,

wouldn'twouldn't hehe havehave usedused everyevery technologicaltechnological techniquetechnique availableavailable toto him,him, toto

makemake suresure hishis measurementsmeasurements werewere accurate?accurate? AlsoAlso thethe lace,lace, perfectlyperfectly

followingfollowing thethe formform ofof hishis shouldershoulder isis veryvery difficultdifficult toto dodo withoutwithout optics.optics.

IfIf hishis assistantsassistants paintedpainted thethe clothesclothes withoutwithout opticaloptical devices,devices, theythey werewere

veryvery cleverclever indeed,indeed, nearlynearly asas skilfulskilful asas thethe master.master. WouldWould thisthis havehave beenbeen thethe

case?case? LivelyLively headsheads areare ofof coucourserse thethe mostmost difficultdifficult thingthing toto do,do, butbut 400400

portraitsportraits inin EnglandEngland inin 77 yearsyears isis oneone aa weekweek -- quitequite aa pacepace forfor anybody.anybody.

II

believebelieve therethere isis aa ratherrather exciexcitintingg storstoryy herehere thatthat
givesgives aa betterbetter accountaccount

ofof thethe developmentdevelopment ofof EuropeanEuropean paintingpainting andand ourour problemsproblems todaytoday withwith anan

'Art''Art' thatthat seemsseems remoteremote fromfrom mostmost people.people.

AA friendfriend inin EnglandEngland sawsaw aa TVTV programmeprogramme onon vanvan Dyck,Dyck, andand nearnear thethe endend

someonesomeone pointedpointed outout thatthat comparedcompared withwith earlyearly portraitsportraits thesethese seemedseemed

moremore likelike photographs.photographs. II don'tdon't supposesuppose thethe TVTV peoplepeople mademade thethe

connectionconnection thatthat theythey werewere usingusing aa lens,lens, likelike vanvan DyckDyck probablyprobably had.had. TheyThey

justjust assumeassume thethe 'old'old masters'masters' couldcould drawdraw betterbetter thanthan anyoneanyone today.today.
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II ,im,im takingtaking partpart inin thethe IngresIngres SymposiumSymposium atat thethe MetMet inin NewNew YorkYork onon

OctoberOctober 22nd.22nd. GaryGary TinterowTinterow invitedinvited me,me, forfor likelike meme he'dhe'd seenseen aa methodmethod atat

workwork inin thethe portraitportrait drawings,drawings, butbut justjust didn'tdidn't knowknow whatwhat waswas used.used.

I'mI'm nownow perfectlyperfectly preparedprepared toto stickstick mymy neckneck outout andand taketake onon thethe artart

historianshistorians ofof NewNew YorkYork becausebecause II learnedlearned aa gregreatat deadeall fromfrom mymy experienceexperience

ofof thethe laslastt sixsix months.months. I'mI'm basingbasing mymy observationsobservations onon carefulcareful scrscrutiutinyny ofof hishis

drawingsdrawings andand mymy ownown experienceexperience -- whatwhat elseelse isis there?there?

AllAll thethe painterspainters II havehave hadhad correspondencecorrespondence withwith reactreact withwith 'well'well itit hadhad toto

bebe donedone thathatt way'way'.. PerhapsPerhaps artart historianshistorians shouldshould looklook intointo practicepractice aa littlelittle

moremore thanthan theythey do.do.

II enjoyedenjoyed youryour bookbook onon CaravaggioCaravaggio andand thenthen readread thethe previousprevious

biographiesbiographies andand foundfound myselfmyself makingmaking notesnotes andand readingreading betweenbetween thethe

lines.lines. Isn'tIsn't itit oddodd thatthat onlyonly honesthonest A.A. DurerDurer givesgives usus picturespictures ofof devicesdevices usedused

forfor difficultdifficult depictions.depictions.

TheThe lenslens schoolschool depictsdepicts thethe CarracciCarracci schooschooll (Verm(Vermeer'seer'sArtArt ofofPainting),Painting),

thethe CarracciCarracci schooschooll doesdoesn'tn't depidepictct thethe lenslens schoolschool (overlapping?).(overlapping?).

II maymay bebe inin LondonLondon mid-November,mid-November, perhapsperhaps wewe couldcould havehave anan

afternoonafternoon atat thethe NationalNational Gallery.Gallery.

YoursYours sincerelysincerely

DavidDavid HockneyHockney

PeterPeter SuttonSutton toto DHDH

LondonLondon

VredemanVredeman dede VriesVries (Scenographiae,(Scenographiae, sivesive Perspectiva,Perspectiva, 11 560;560; andand Perspectiva,Perspectiva,

c.c. 1604-5)1604-5) andand HendrickHendrick HondiusHondius {Institute{Institute artistartist perspectivae,perspectivae, 1622).1622). SoSo

II

wouldwould cautioncaution youyou fromfrom suggestingsuggesting thatthat thethe approachapproach toto perspectiveperspective waswas

'intuitive'intuitive inin thethe Netherlands';Netherlands'; ifif anything,anything, itit waswas moremore rigorousrigorous inin itsits

codificationcodification thanthan inin ItItalyaly,, althoughalthough AlbertiAlberti andand BrunelleschiBrunelleschi werewere itsits

(re)discoverers.(re)discoverers. TheThe citycity ofof DelftDelft aroundaround 11 650650 waswas notnot onlyonly aa sitesite forfor thethe

manufacturingmanufacturing ofof high-qualityhigh-quality lenseslenses butbut alsoalso thethe artisticartistic centercenter ofof thethe

perspectivalperspectival experimentsexperiments ofof thethe architecturalarchitectural painterspainters G.G. HouckgeestHouckgeest andand

E.E. dede WitteWitte andand thethe genregenre painterspainters CarelCarel Fabritius,Fabritius, PeterPeter dede HoochHooch andand

JohannesJohannes Vermeer.Vermeer. ItIt isis unlikelyunlikely toto bebe aa coincidencecoincidence thatthat thethe perfecterperfecter ofof

thethe micrmicroscooscope,pe, vanvan Leeuwenhoek,Leeuwenhoek, waswas aa trustrusteetee ofof Vermeer'sVermeer's estate.estate.

ThereThere hashas beenbeen muchmuch debdebateate aboutabout whetherwhether VermeerVermeer usedused thethe cameracamera

obscura.obscura. WhileWhile hehe maymay notnot havehave paintedpainted directlydirectly fromfrom thethe device,device,

II personallypersonally believebelieve thatthat featuresfeatures ofof hishis artart (the(the fuzzyfuzzy halatedhalated highlightshighlights inin

thethe foregroundforeground,, thethe principalprincipal planeplane ofof focusfocus onon thethe backback wallwall wherewhere everyevery

nailnail andand chippedchipped passagepassage ofof plasterplaster isis visible,visible, andand thethe convergenceconvergence ofof

parallelparallel lineslines towardstowards thethe edgesedges ofof hishis compositions)compositions) pointpoint toto knowledgeknowledge ofof

howhow lenseslenses transformtransform visualvisual data.data. TheThe unrivaledunrivaled visualvisual fidelityfidelity ofof thethe cameracamera

obscuraobscura wouldwould havehave beenbeen ofof interestinterest toto anyany artistartist strivingstriving foforr aa naturalisticnaturalistic

appearanceappearance inin hishis paintings.paintings. TheThe illusionisticillusionistic painterpainter andand creatorcreator ofof thethe

famousfamous PerspectivePerspective BoxBox inin thethe NationalNational Gallery,Gallery, London,London, SamuelSamuel vanvan

Hoogstraten,Hoogstraten, wrotewrote aboutabout thethe cameracamera obscuraobscura inin hishis InleydingInleyding tottot dede hooghoog

schooleschoole dede schilderkonstschilderkonst (1678):(1678): 'I'I amam suresure thatthat thethe sightsight ofof thesethese reflectionsreflections

inin ththee dadarkrk cancan givegive nono smallsmall lightlight toto thethe visionvision ofof youngyoung artists;artists; sincesince
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DearDear MrMr HockneyHockney (care(care ofof MrMr Livingstone)Livingstone)

II readread withwith interestinterest youryour texttext TheThe comingcoming post-photographicpost-photographic age:age: partpart II'.II'. ItsIts

premise,premise, namelynamely thatthat artistsartists throughoutthroughout historyhistory havehave availedavailed themselvesthemselves ofof

thethe inforinformatimationon providedprovided byby opticaloptical aidsaids andand scientificscientific devices,devices, isis

irrefutable.irrefutable. MyMy ownown areaarea ofof interest,interest, NorthernNorthern BaroqueBaroque painting,painting, offersoffers

ampleample supportsupport forfor thethe idea.idea. YouYou alludeallude toto Durer'sDurer's rolerole inin disseminatingdisseminating

knowledgeknowledge ofof persperspectpectiveive nortnorthh ofof thethe AlpsAlps withwith hishis publicationpublication

UnderweysungUnderweysung derder MessungMessung (1525)(1525) andand hishis illustrationillustration ofof howhow toto useuse aa

drawingdrawing grid.grid. EarlyEarly accountsaccounts ofof thethe workingworking methodsmethods ofof thethe RembrandtRembrandt

pupilpupil andand giftedgifted LeidenLeiden fijnschilderfijnschilder GerardGerard DouDou (1613-75)(1613-75) suggestsuggest thatthat hehe

employedemployed aa grid,grid, lenseslenses andand mirrorsmirrors toto makemake hishis finelyfinely executedexecuted littlelittle

paintings.paintings. (A(A showshow ofof Dou'sDou's artart isis plannedplanned forfor nexnextt yeayearr atat thethe NGA,NGA,

Washington,Washington, andand Dulwich).Dulwich). AccordingAccording toto ArnoldArnold HoubrakenHoubraken (De(De GrooteGroote

Schouburgh,Schouburgh, 11 753),753), DouDou usedused aa 'frame'frame strungstrung criss-crosscriss-cross withwith threthreads'ads' toto

drawdraw fromfrom life.life. J.J. vonvon SandrartSandrart {Teutsche{TeutscheAcodemie,Acodemie, 11 675)675) recollecrecollectedted thatthat

DouDou worewore eyeglasseseyeglasses whenwhen hehe painted,painted, andand HoubrakenHoubraken subsequentlysubsequently

suggestedsuggested (embellishing(embellishing Sandrart'sSandrart's story)story) thatthat hehe ususeded aa magnifyingmagnifying glassglass

toto achieveachieve hishis minutelyminutely detaileddetailed effects.effects. RogerRoger dede PilesPiles (Abrege(Abrege dede lala vie,vie,

11 699)699) furtherfurther claimedclaimed thatthat DouDou usedused aa convexconvex mirrormirror toto reducereduce thethe scalescale ofof

hishis smallsmall pictures,pictures, andand J.-B.J.-B. DescampsDescamps (La(La Viedespeintres,Viedespeintres, 11 753-64)753-64) claimeclaimedd

thatthat hehe usedused aa screenscreen withwith aa convexconvex lens.lens. TheThe latterlatter isis anan unworkableunworkable devicedevice

thatthat maymay onlyonly beanbean imaginativeimaginative conconflatflationion ofof thethe commentscomments ofof dede PilesPiles andand

HoubrakenHoubraken oror aa misunderstandingmisunderstanding ofof thethe instrument,instrument, butbut aa scrscreeneen witwithh aa

concaveconcave lenslens waswas describeddescribed andand illustratedillustrated asas aa compositionalcompositional aidaid asas eaearlrlyy

asas 16351635 byby JanJan Bate.Bate.

TheThe sciencescience ofof perspective,perspective, itsits mathematicalmathematical basesbases asas wellwell asas itsits

practicalpractical applications,applications, waswas widewidelyly publpublishedished inin thethe NorthNorth byby JeanJean PelerinPelerin

(1505),(1505), JeaJeann CouCousinsin (1560),(1560), SimonSimon StevinStevin (1605),(1605), GerardGerard DesarquesandDesarquesand

AbrahamAbraham BosseBosse (1(1 648)648) and,and, perhapsperhaps mostmost influinfluentialentiallyly forfor artists,artists, byby JanJan

besidesbesides gaininggaining knowledgeknowledge ofof nature,nature, oneone seessees herehere whatwhat mainmain andand

generalgeneral characteristicscharacteristics belongbelong toto aa trulytruly naturalnatural paintingpainting (ee(eenn rechrechtt

natuurlijkschilderijy.natuurlijkschilderijy. HeHe goesgoes onon toto correctlycorrectly observe,observe, 'the'the samesame isis alsoalso toto bebe

seenseen inin diminishingdiminishing glassesglasses andand mirrors,mirrors, whichwhich althoughalthough theythey distortdistort thethe

drawingdrawing somewhat,somewhat, showshow clearlyclearly thethe mainmain coloringcoloring andand harmony'.harmony'. TheThe

notionnotion ofof artart asas aa mirrormirror ofof naturenature (as(as GombrichGombrich wellwell kneknew)w) desdescencendsds frofromm

topoitopoi advancedadvanced inin classicalclassical writingswritings onon art;art; HoogstratenHoogstraten wrote,wrote, 'A'A perfectperfect

picturepicture isis likelike aa mirrormirror ofof NatureNature inin whichwhich non-exisnon-existingting thingsthings (in(in thethe

painting)painting) appearappear toto existexist andand deceivedeceive inin anan acceptable,acceptable, pleasingpleasing andand

commendablecommendable fashion.'fashion.'

AsAs II havehave suggested,suggested, itit isis difficultdifficult toto proveprove thatthat aa givengiven paintingpainting waswas

executedexecuted wiwithth ththee aidaid ofof anan opticaloptical devicedevice butbut therethere areare severalseveral DutchmenDutchmen

whosewhose worksworks suggestsuggest knowledgeknowledge ofof lenseslenses andand mirrors.mirrors. JanJan vanvan derder HeydenHeyden

(1(1 637-1637-1 7171 2)2) waswas aa painterpainter ofof unprecedentedlyunprecedentedly naturalisticnaturalistic andand finelyfinely

detaileddetailed citycity views.views. AgainAgain II dodo notnot thinkthink itit waswas aa mattermatter ofof accidentaccident thatthat hishis

olderolder brotherbrother manufacturedmanufactured andand solsoldd mirrmirrorsors andand thatthat hehe himselfhimselfwaswas

technologicallytechnologically creativecreative -- hehe inveinventednted thethe modernmodern firehosefirehose andand perfectedperfected

strestreetet lightilightingng inin Amsterdam.Amsterdam. VanVan derder HeydenHeyden paintedpainted atat leastleast oneone paintingpainting

{A{A ViewView ofofthethe TownTown Hall,Hall, Amsterdam,Amsterdam, Uffizi,Uffizi, Florence)Florence) whichwhich includesincludes

deliberatedeliberate distortionsdistortions inin thethe architecturearchitecture thatthat werewere 'corrected''corrected' whenwhen thethe

scenescene waswas viewedviewed throughthrough aa lenslens oror ringring (now(now lost)lost) attachedattached toto thethe originaloriginal

frame.frame. TheThe detailed,detailed, smoothsmooth surfacessurfaces andand uncannilyuncannily trutruee tonatonall balancesbalances ofof

hishis cityscapescityscapes alsoalso suggestsuggest knowledgeknowledge ofof mirrorsmirrors oror lenses.lenses. LaterLater

eighteenth-centuryeighteenth-century vedutevedute painterspainters likelike CanalettoCanaletto alsoalso areare assumedassumed toto havehave

usedused thethe cameracamera obscura.obscura.

SoSo it'sit's aa richrich subjectsubject forfor exploration.exploration.

AllAll thethe bestbest

PeterPeter C.SuttonC.Sutton
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SvetlanaSvetlana AlpersAlpers toto DHDH

NewNew YorkYork

1212 OctoberOctober 19991999

DearDear DavidDavid HockneyHockney

ThanksThanks forfor youryour faxfax andand youryour skeletonskeleton thesis.thesis.

RespondingResponding toto itit isis complicatedcomplicated -- boundbound toto bebe aa surfacesurface thingthing inin

responseresponse toto thethe gripgrip thethe thesisthesis hashas onon you,you, oror youyou onon it,it, inin aa manualmanual asas wellwell asas

mentalmental sense.sense. BuButt heherere goes.goes.

Yes,Yes, II amam suresure thatthat opticaloptical devicesdevices havehave playedplayed aa realreal rolerole inin thethe makingmaking

ofof realisticrealistic images.images. AndAnd itit isis oftenoften artists,artists, oror mightmight II saysay practitionerspractitioners likelike

yourself,yourself, whowho getget onon toto this.this. AnAn artistartist calledcalled KonstamKonstam publishedpublished somethingsomething

onon Rembrandt'sRembrandt's useuse ofof mirrorsmirrors inin thethe BurlingtonBurlington MagazineMagazine somesome yearsyears back.back.

GombrichGombrich putput himhim inin touchtouch withwith meme andand II amam afraidafraid II waswas notnot tootoo

welcoming.welcoming.

ThereThere isis documentarydocumentary evidenceevidence thatthat RembrandtRembrandt ownedowned aa largelarge mirrormirror --

itit waswas carriedcarried throughthrough thethe streetsstreets onceonce andand broken.broken. VelazquezVelazquez alsoalso isis onon

recordrecord whenwhen hehe dieddied asas havinghaving possessedpossessed mirrors.mirrors. II thinkthink thatthat II havehave alwaysalways

bracketedbracketed thethe useuse ofof devicesdevices inin looking/consideringlooking/consideringwhatwhat painterspainters made,made,

despitedespite thethe factfact thatthat thethe studiostudio andand thethe makingmaking ofof artart areare reallyreally atat thethe heartheart

ofof whatwhat interestsinterests me.me.

CouldCould itit bebe thatthat youryour interestinterest inin thisthis -- 'this''this' beingbeing thethe rolerole ofof opticaloptical

devicesdevices -- isis thatthat youyou areare anan artistartist whowho pressespresses aa devicedevice hardhard or,or, betterbetter put,put,

repeatedly,repeatedly, toto seesee whatwhat itit produces,produces, whatwhat itit getsgets you.you. TheThe devicedevice asas aa basisbasis forfor

repetitionrepetition isis whatwhat II amam gettinggetting at.at. (I(I thithinknk ofofyouryour panoramicpanoramic photographicphotographic

thoughthough asas aa viewer/historianviewer/historian notnot aa makermaker -- isis thethe mediummedium II carecare forfor andand

II despairdespair aboutabout itit todaytoday --
II likelike youryour pointpoint aboutabout ourour bringingbringing ourour timetime toto

painting.painting.

SoSo -- 11 hopehope youyou don'tdon't findfind thisthis allall tootoo negative.negative. SendSend meme moremore ifif youyou wishwish

CordiallyCordially

SvetlanaSvetlana AlpersAlpers

DHtoMKDHtoMK

SydneySydney

1414 OctoberOctober 19991999

'Notes'Notes onon Cotan'Cotan'

TheThe SpanishSpanish still-lifestill-life paipaintentersrs ofof thethe earlyearly 11 7th7th centurycentury seemseem toto havehave usedused

optics,optics, notnot geometry.geometry.

TheThe fruitfruit stillstill lifelife ofof JuanJuan SanchezSanchez CotanCotan ofof 11 602602 [seepage[seepage 106]106] hashas aa

cabbagecabbage hanginghanging byby aa piecepiece ofof stringstring withwith aa beautifulbeautiful cutcut melonmelon (the(the fruitfruit

equivalentequivalent ofof thethe lute)lute) andand aa cucumber.cucumber.

HowHow longlong diddid thisthis picturepicture taketake toto make?make? HowHow longlong wouldwould thethe cabbagecabbage

staystay inin thethe statestate itit isis iinn iinn thethe picturepicture -- aa dayday atat thethe mostmost inin Spain.Spain.

II thinkthink whatwhat mustmust bebe saidsaid nownow isis howhow thethe opticsoptics wouldwould bebe used.used. II foundfound

outout forfor myselfmyself thatthat aa minimumminimum timetime (tw(twoo minminuteutes)s) waswas allall thatthat waswas neededneeded

forfor aa maximummaximum gaingain -- oror shouldshould II saysay aa majormajor difference.difference.

PerhapsPerhaps thethe historianhistorian isis imaginingimagining thatthat opticsoptics thenthen werewere almostalmost likelike

aa photorealistofphotorealistof thethe 1970s-1970s- projectingprojecting aa photographicphotographic slide.slide. ThisThis wouldwould

notnot havehave beenbeen thethe case.case. IntenseIntense observationobservation isis ststililll necessary,necessary, butbut thethe



spreadsspreads whichwhich II likelike soso andand whichwhich forfor meme werewere relatedrelated toto thethe mappingmapping

impulse,impulse, asas I'veI've calledcalled it,it, inin DutchDutch painting.painting. TheThe DutchDutch inin thethe seventeenthseventeenth

centurycentury werewere also,also, byby thethe way,way, repeaters.)repeaters.)

So,So, asas toto thethe useuse ofof opticaloptical devices,devices, yes,yes, youyou mustmust bebe right.right. ButBut variousvarious

questionsquestions comecome toto mind.mind.

(1)(1) AsAs youyou yourselfyourself say,say, howhow farfar doesdoes thethe devdeviceice taketake anan artistartist -- onlyonly thethe handhand

cancan makemake artart (and(and oneone mightmight addadd thethe artistartist mustmust looklook through/atthrough/at thethe imageimage

mademade byby thethe devdeviceice soso thethe hand/eye/mindhand/eye/mind combinationcombination isis uniquelyuniquely his/hershis/hers

notnot ththatat ofofthethe device)device) (tho(tho seesee mymy remarksremarks onon repetitionrepetition aboveabove -- thatthat mightmight

bebe thethe answeranswer -- Velazquez,Velazquez, byby thethe way,way, waswas notnot aa repeater.repeater. II amam workingworking onon

himhim justjust nownow andand havehave beenbeen thinkingthinking aboutabout that.)that.)

(2)(2) IfIf RembrandtRembrandt (an(an obsessiveobsessive draughtsman)draughtsman) waswas alsoalso aidedaided byby aa device,device,

howhow doesdoes thatthat placeplace himhim inin relationshiprelationship toto thethe historyhistory thatthat youyou areare tracing?tracing?

(3)(3) ItIt seemsseems toto meme ththee popoinintt isis thatthat therethere waswas anan interestinterest inin opticaloptical devicesdevices onon

thethe partpart ofof EuropeanEuropean paipaintentersrs ofof aa certaincertain persuasionpersuasion (van(van EyckandEyckand Vermeer,Vermeer,

butbut notnot Piero,Piero, let'slet's say)say) -- theirtheir paintingpainting isis consistentconsistent withwith thethe deploymentdeployment

butbut can'tcan't bebe defineddefined byby it.it. And,And, no,no, II don'tdon't believebelieve thatthat trustingtrusting toto thethe devdeviceice

isis whatwhat allowedallowed CaravaggioCaravaggio toto 'cast''cast' streetstreet peoplepeople oror thethe boyboy nextnext doordoor asas

saints.saints. TheThe devicedevice hadhad thethe bonusbonus ofof lettingletting himhim dodo that,that, itit diddid notnot makemake himhim

dodo that.that.

(4)(4) AsAs forfor CezanneCezanne asas beingbeing anti-lensanti-lens -- andand CubismCubism alsoalso -- OKOK,, bubutt ifif oneone cutcut

thingsthings differentlydifferently oneone couldcould argueargue thatthat theythey areare bothboth continuingcontinuing aa EuropeanEuropean

traditiontradition ofof representationalrepresentational depictionsdepictions ofof thethe worldworld seenseen (that(that isis,, ififthethe

woworlrldd seseenen cacann bebe seenseen alsoalso withoutwithout aa cameracamera eye).eye). PutPut itit thatthat wayway itit isis

abstractionabstraction (or(or whateverwhatever oneone callscalls it)it) thatthat isis thethe short-livedshort-lived oddodd manman outout

fromfrom thethe dominantdominant tradition.tradition.

(5)(5) II cocoululdd nonott agreeagree withwith youyou moremore aboutabout thethe situationsituation today.today. PaintingPainting --

'difficult''difficult' drawingdrawing bitsbits -- thethe shadowsshadows inin thethe cabbage,cabbage, andand thethe marksmarks onon

thethe melmelonon wouwouldld bebe allall aa skilfulskilful artistartist wouldwould needneed toto givegive aa veryvery 'realistic''realistic'

representation.representation.

HowHow longlong doesdoes aa peeledpeeled lemonlemon looklook fresh?fresh? HowHow longlong doesdoes aa briochebrioche lastlast

beforebefore itit beginsbegins toto sink?sink? OneOne mustmust rememberremember thatthat CezanneCezanne paintedpainted waxwax

flowersflowers becausebecause ofof thethe lenlengtgthh ofoftimetime hehe waswas taking.taking.

Isn'tIsn't thisthis thethe problemproblem ofof 'catching''catching' anan expression?expression?

WeWe areare nownow soso removedremoved fromfrom thesethese devicesdevices thatthat onlyonly aa practitionerpractitioner cancan

beginbegin toto seesee howhow littlelittle theythey needneed toto bebe usedused toto makemake aa difference.difference. WeWe areare

deadealinlingg withwith painterspainters ofof greatgreat skill.skill. II thinkthink somesome peoplepeople areare misinterpretingmisinterpreting

mymy thethesissis asas anan attackattack onon thethe hanhand.d. FarFar fromfrom it.it. ThThee hahandnd andand eyeeye (and(and heart)heart)

areare essentialessential forfor thethe paintingspaintings II amam talkingtalking about.about. ThThee hahandnd isis withwith thethe

camera,camera, asas II said.said. It'sIt's thethe chemicalschemicals thatthat causecause thethe problem.problem. PhotographyPhotography

waswas thethe removalremoval ofof thethe handhand (and(and thereforetherefore surelysurely thethe bodybody ofof thethe

spectator).spectator). OurOur pictorialpictorial problemproblem today.today.

MKtoDHMKtoDH

OxfordOxford

1717 OctoberOctober 19991999

DearDear DavidDavid

Finally,Finally, SundaySunday evening,evening, somesome relentingrelenting ofof commitmentscommitments andand aa chancechance toto

respond.respond. II hopehope youyou gotgot mymy musingsmusings ofof thethe Pre-Raphaelite/CezannePre-Raphaelite/Cezanne see-saw.see-saw.

DidDid youyou seesee thethe SpanishSpanish StillStill Life'Life' (almost(almost wrotewrote 'stiff'stiff life')life') showshow atat thethe

NationalNational Gallery,Gallery, London,London, aa fewfew yearsyears agoago (if(if notnot I'llI'll trytry toto getget aa cataloguecatalogue forfor

you)?you)? VeryVery impressiveimpressive -- aa revelation.revelation. II knewknew ZurbZurbaranaran,, thethe extraordinaryextraordinary

super-presencesuper-presence ofof aa fewfew discretediscrete objectsobjects litlit (as(as itit were)were) fromfrom within.within. ButBut

SancheSanchezz CotanCotan (early)(early) andand MelendezMelendez (late)(late) werewere eye-openerseye-openers forfor anan
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eyeballer.eyeballer. Yes,Yes, it'sit's notnot 'stiff'stiff life'life' oror graduallygradually 'dying'dying life',life', andand notnot eveneven stillstill inin

thethe sensesense ofof lifelesslifeless -- moremore stilledstilled forfor aa moment.moment. It'sIt's thatthat sensesense thatthat thethe

contemcontemplatiplativeve timetime forfor thethe artist'sartist's intensityintensity ofof lookinglooking isis inin dialoguedialogue withwith aa

particularparticular momentmoment ofof thethe existenceexistence ofof anan organic,organic, perishableperishable thing.thing. That'sThat's

whatwhat youyou havehave seen.seen. II knowknow absolutelyabsolutely whatwhat youyou meamean,n, thouthoughgh II hadhad nevernever

thoughtthought aboutabout itit inin quitequite thatthat way.way.

It'sIt's thethe samesame dilemmadilemma -- thethe perishabilityperishability -- thatthat LeonardoLeonardo facedfaced inin hishis

anatanatomicomicalal worwork,k, particularlyparticularly inin thethe ItalianItalian climclimateate withwith nono preservatives.preservatives.

WhatWhat hehe wrowrotete was:was:

ToTo youyou whowho saysay thatthat itit isis betterbetter toto witnesswitness anan anatomyanatomy thanthan toto seesee suchsuch

drawings,drawings, youyou wouldwould saysay justly,justly, ifif itit werewere possiblepossible toto seesee allall thesethese thingsthings thatthat

areare inin suchsuch designsdesigns ifif theythey werewere demonstrateddemonstrated inin aa singlesingle figurefigure ...... andand

aa singlesingle figurefigure willwill notnot endureendure thatthat long,long, sincesince itit isis necessarynecessary toto proceedproceed

step-by-stepstep-by-step withwith severalseveral bodiesbodies untiluntil completecomplete understandingunderstanding isis obtained.obtained.

ThisThis II replicatedreplicated twicetwice toto seesee thethe differences'.differences'. (It(It mightmight bebe wowortrthh thinkingthinking

thatthat fruitfruit andand vegetablesvegetables gogo 'off''off' quickerquicker inin aa hothot countrycountry likelike Spain )Spain )

WhatWhat thisthis quotationquotation highlightshighlights is:is:

(1(1 thethe impossibilityimpossibility ofof simplysimply eyeballingeyeballing aa complexcomplex organicorganic objectobject thatthat isis

mutablemutable andand perishable.perishable.

(2)(2) thethe needneed forfor aa strategystrategy toto combatcombat thethe changefulnesschangefulness ofof transitorytransitory

appearance.appearance. WhatWhat LeonardoLeonardo diddid waswas toto makemake aa synthesissynthesis ofof aa seriesseries ofof

studies,studies, usingusing hishis miraculousmiraculous draftsmanshipdraftsmanship toto makemake usus thinkthink thatthat whatwhat wewe

areare eye-witnesseseye-witnesses toto oneone actualactual specimen.specimen.

JudgingJudging whenwhen synthesissynthesis isis thethe namename ofof thethe gamegame andand whenwhen opticaloptical

devicesdevices areare thethe toolstools is,is, forfor thethe historian,historian, aa questionquestion ofof lookinglooking atat

documentarydocumentary evidenceevidence inin conjunctionconjunction withwith visualvisual intuition.intuition. II saysay 'in'in

NewNew YorkYork isis notnot mymy favouritefavourite city,city, butbut II hadhad anan interestinginteresting timetime lookinglooking

atat realreal paintings.paintings.

TwoTwo artistsartists I'dI'd likelike toto disdiscuscusss withwith youyou nownow areare JuanJuan SanchezSanchez CotanCotan andand

FransFrans Hals.Hals. HereHere areare twotwo paintingspaintings saidsaid toto bebybeby CotanCotan [seepages[seepages 106106 andand 107].107].

OneOne isis inin SanSan Diego,Diego, andand thethe otherother isis inin thethe ArtArt InstituteInstitute ofof Chicago.Chicago. II mentionedmentioned

thethe firstfirst paintingpainting inin aa previousprevious letterletter toto you.you. II sawsaw itit inin thethe NationalNational GalleryGallery showshow

33 oror 44 yearsyears ago.ago. TheThe questionquestion II askedasked waswas howhow longlong thethe cabbagecabbage oror melonmelon

wouldwould looklook likelike thatthat withwith thatthat strongstrong lightlight onon it?it? IfIftheythey werewere inin sunlightsunlight neitherneither

wouldwould looklook likelike theythey dodo inin thethe picturepicture forfor veryvery long.long. I'veI've eveneven thoughtthought ofof settingsetting

upup thisthis stillstill lifelife exactlyexactly thethe samesame wayway andand photographingphotographing itit everyevery 11 minutesminutes forfor

aa day.day. II thinkthink itit wouldwould telltell anan interestinginteresting story.story.

It'sIt's perfectlyperfectly clearclear inin thethe twotwo picturespictures thatthat thethe cabbagecabbage isis exactlyexactly thethe same,same,

soso isis thethe cutcut melonmelon andand thethe quince,quince, itit mustmust havehave beenbeen copiedcopied (through(through aa lens?).lens?).

HowHow longlong wouldwould itit taketake toto paintpaint thisthis set-up?set-up? SupposingSupposing hehe setset itit upup toto

beginbegin withwith likelike itit isis inin thethe picture,picture, whateverwhatever ththee sousourcrcee ththee lightlight isis veryvery stronstrongg

toto castcast suchsuch strongstrong shadowsshadows andand wouldwould thereforetherefore probablyprobably bebe quitequite warm.warm.

HeHe couldcould ofof coursecourse paintpaint thethe cabbagecabbage firstfirst andand quitequite quicklyquickly oror hishis notationsnotations

(of(of shadows)shadows) werewere quicklyquickly achieved,achieved, andand thenthen aa goodgood visualvisual memorymemory couldcould

achachieveieve thethe
rest,rest,

eveneven withwith aa freshfresh cabbage.cabbage. TheThe samesame withwith thethe melon,melon, addedadded
afterafter thethe cabbage,cabbage, forfor thisthis tootoo wouldwould notnot lastlast longlong inin thatthat strongstrong light.light.

Don'tDon't wewe havehave agaagainin herheree religiousreligious peoplepeople (he(he becamebecame aa CarthusianCarthusian

monkmonk atat 40)40) whowho wouldwould havehave knownknown aboutabout lenseslenses butbut werewere stillstill secretivesecretive

aboutabout them?them?

TalkingTalking aboutabout secretivenesssecretiveness inin artists,artists, II sawsaw aa showshow inin NewNew YorkYork ofof aa BritishBritish

painter,painter, JennyJenny Saville.Saville. TheTheyy werweree veryvery largelarge nudesnudes thatthat sheshe sayssays areare fromfrom

photographs.photographs. TheTheyy musmustt havehave beenbeen blownblown upup (projected)(projected) veryvery large,large, butbut nono

oneone inin thethe gallerygallery (I(I knewknew twotwo ofof themthem well)well) couldcould telltell meme howhow theythey werewere



conjunctionconjunction with'with' andand notnot 'before''before' intuition,intuition, becausebecause it'sit's oftenoften thethe cascasee thatthat

intuitionintuition triggerstriggers thethe searchsearch forfor evidence.evidence. That'sThat's whywhy whatwhat youyou areare doingdoing hashas

soso muchmuch historicalhistorical mileage.mileage.

YourYour pointpoint aboutabout howhow littlelittle suchsuch devicesdevices needneed toto bebe usedused -- youryour originaloriginal

conjectureconjecture aboutabout IngresIngres -- seemsseems entireentirelyly righrightt toto me.me. ForFor thethe artist,artist, theythey cancan

bebe vitalvital meansmeans toto anan endend andand inin nono wayway standstand inin conflictconflict withwith 'heart''heart' oror

'hand'.'hand'. IfIf SanchezSanchez CotanCotan usedused opticaloptical devices,devices, itit wouldwould inin nono wayway havehave

hinderedhindered thethe sacramentalsacramental qualityquality thatthat hehe sharesshares withwith manymany ofof thethe otherother

SpanishSpanish still-lifestill-life painterspainters -- thethe sensesense thatthat thethe objectsobjects areare placedplaced andand

characterizedcharacterized withwith aa reverencereverence equivalentequivalent toto thethe vessels,vessels, wiwinene andand breadbread

onon anan altaraltar inin aa CatholicCatholic Mass.Mass. TheyThey areare veryvery CatholicCatholic paintings,paintings, comparedcompared toto

thethe obviousobvious materialitymateriality andand storytellingstorytelling moralsmorals ofof still-lifestill-life paintingspaintings inin thethe

ProtestantProtestant North.North. IfIf CotanCotan andand KalfKalf usedused thethe samesame instruments,instruments, thisthis wouldwould

justjust proproveve youyourr pointpoint thatthat thethe devicesdevices dodo nothingnothing toto maskmask 'heart''heart' andand 'hand'.'hand'.

[...][...]

EverEver

MartinMartin (computer(computer printerprinter stillstill kaput)kaput)

DHtoMKDHtoMK

LosLos AngelesAngeles

22 NovemberNovember 11 999999

DearDear MartinMartin

I'mI'm backback inin CaliforniaCalifornia nownow afterafter aa ratherrather exhaustingexhausting triptrip toto NewNew YorkYork andand

Australia.Australia. AfterAfter thethe IngresIngres SymposiumSymposium thethe jetjet laglag caughtcaught upup withwith meme andand thethe

adrenalineadrenaline drained,drained, soso mymy normalnormal energyenergy justjust sank.sank.

made.made. II doubtdoubt whetherwhether thethe artistartist wouldwould showshow anybodyanybody either.either. Or,Or, II ask,ask, wouldwould

historianshistorians findfind inin saysay RoyRoy Lichtenstein'sLichtenstein's studiostudio anythinganything inin writingwriting thatthat toldtold

youyou aboutabout hishis methodsmethods forfor constructingconstructing bigbig pictures.pictures. AsAs II said,said, generallygenerally

artistsartists areare stillstill veryvery secretivesecretive abouaboutt methmethods.ods.

ButBut backback toto Cotan.Cotan. II tooktook thesethese reproductionsreproductions fromfrom aa catalogue,catalogue, SpanishSpanish StillStill

Life:Life: TheThe GoldenGolden Age.Age. AlthoughAlthough theythey don'tdon't reallyreally showshow usus thethe prevpreviousious

'ungolden'ungolden age'age' andand therethere isis nono mentionmention anywhereanywhere ofof possiblepossible usesuses ofof lenses.lenses.

ThereThere areare strangestrange interpretationsinterpretations ofof thethe symbolismsymbolism (religious)(religious) whichwhich I'mI'm nownow

beginningbeginning toto thinkthink allall comescomes outout ofof PanofskyPanofsky andand hishis wayway ofof lookinglooking thatthat hashas

hinderedhindered 'Art'Art History'.History'.

ForgetForget 'Art'Art HistoHistory'ry' forfor aa minuteminute andand letlet usus ththinkink ofof thethe 'history'history ofof

pictures',pictures', whichwhich wouldwould surelysurely includeinclude howhow theythey werewere made,made, takingtaking nothingnothing

forfor grantedgranted (eyeballing(eyeballing allall thethe time,time, PanofskyPanofsky seemsseems toto think).think).

SoSo toto FransFrans Hals.Hals. II lookedlooked atat thethe onesones inin thethe MetMet andand thethe Frick,Frick, andand II

boughtbought thethe RoyalRoyal AcademyAcademy cataloguecatalogue oftenoften yearsyears ago.ago. TheThe texttext mentionsmentions hehe

nevernever mademade aa drawing,drawing, andand therethere seemsseems toto bebe nono charcoalcharcoal basebase onon thethe

canvas.canvas. TheyThey areare paintedpainted fast.fast. HereHere I'mI'm suresure opticsoptics areare used.used. TheThe individualityindividuality

ofof thethe faces,faces, thethe smilessmiles andand openopen mouths.mouths. ActuallyActually realizingrealizing howhow theythey werewere

donedone hashas mademade meme admireadmire themthem eveneven more.more. HeHe understoodunderstood whatwhat waswas

possiblepossible andand whatwhat hehe waswas doing.doing. IfIf youyou havehave thethe cataloguecatalogue (RA,(RA, London,London,

11 990),990), onon papagege 11 6969 isis hishis 11 623623 picturepicture BuffoonBuffoon playingplaying aa Lute.Lute. OnOn pagepage 11 6868 areare

otherother paintingspaintings byby hishis contemporariescontemporaries ofof thethe samesame subject.subject. DirkDirk vanvan BuburenBuburen

andand LouisLouis Finson.Finson. They,They, too,too, havehave nono 'awkwardness''awkwardness' ofof drawing,drawing, butbut areare

simplysimply notnot asas livelylively asas FransFrans Hals's,Hals's, frozenfrozen likelike aa photographphotograph whereaswhereas HalsHals

seemsseems toto havehave capturedcaptured aa longerlonger periodperiod ofof time,time, inin somethingsomething thatthat isis

essentiallyessentially fleeting.fleeting.

AllAll thisthis isis thethe samesame periodperiod asas VelazquezVelazquez andand justjust afterafter CaravaggioCaravaggio (and(and

justjust afterafter Cotan).Cotan).
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II lookedlooked throughthrough thethe wholewhole catalogue.catalogue. AsAs II said,said, II admireadmire themthem

enormouenormously.sly. OnlyOnly RembrandtRembrandt gotgot moremore intointo aa faceface thanthan this,this, andand theythey

certainlycertainly approachapproach hishis level.level. Nevertheless,Nevertheless, theythey havehave anan 'optical''optical' look.look.

OnceOnce oneone beginsbegins toto seesee it,it, itit seemsseems toto becomebecome quitequite obvious,obvious, andand whatwhat isis

interestinginteresting isis thethe differentdifferent wayway artistsartists useuse it.it. CompareCompare VermeerVermeer withwith Hals,Hals,

bothboth I'mI'm suresure usingusing optics,optics, butbut withwith aa differentdifferent attitudeattitude toto spacespace andand time.time.

AnotherAnother notenote byby thethe wayway aboutabout thethe RaphaelRaphael Pope.Pope. I'mI'm toldtold thethe PopePope

wouldwould nevernever havehave beenbeen left-handedleft-handed (sinister(sinister oror devilishdevilish idea).idea). YetYet ifif youyou

werewere lookinglooking atat aa bookbook likelike thatthat youyou wouldwould useuse youryour rightright handhand toto holdhold aa

magnifyingmagnifying glassglass -- trytry itit yourself.yourself.

AllAll thethe best.best. MyMy energyenergy isis returning.returning.

DavidDavid H.H.

DHtoMKDHtoMK

LosLos AngelesAngeles

33 NovemberNovember 19991999

'More'More notesnotes onon CotanCotan

II thinkthink oneone thingthing toto looklook forfor withwith earlyearly workwork withwith lenseslenses isis aa darkdark

background.background.TheThe stillstill lifelife withwith quincequince andand cabbagecabbage wouldwould bebe quitequite close,close,

meaningmeaning theythey wouldwould havehave troubletrouble withwith 'depth'depth ofof field'.field'. ThisThis mightmight bebe whywhy

thethe cabbagecabbage isis hunghung up,up, toto makemake allall thethe objectsobjects onon thethe samesame plane.plane.

II mustmust admitadmit II tendtend toto seesee reasonsreasons likelike thisthis (practical),(practical), ratherrather thanthan religiousreligious

symbolism.symbolism. HeHe mightmight havehave simplysimply 'invented''invented' thethe windowwindow frame,frame, oror stepssteps asas

thethe othotherer stillstill lifeslifes seemseem toto have.have. AgainAgain thethe stepssteps wouldwould helphelp overcomeovercome thethe

depthdepth ofof field'field' problem.problem. TheThe whowholele stillstill lifelife wouldwould notnot havehave beenbeen setset upup aa lala

Cezanne,Cezanne, butbut bitbit byby bitbit becausebecause ofof thethe shortshort liveslives ofof vegetablesvegetables andand fruitfruit

(remember(remember CezanneCezanne usedused waxwax oror paperpaper flowersflowers becausebecause ofof thisthis problem).problem).

cultivationcultivation andand barbaritybarbarity compressedcompressed intointo thethe constrainedconstrained grid,grid, squeezedsqueezed

intointo verticalvertical extrusion.extrusion. II hatedhated itit untiluntil II waswas therethere forfor somesome monthsmonths asas visitingvisiting

ProfessorProfessor atat thethe InstituteInstitute ofof FineFine ArtsArts -- livingliving inin 'the'the Village'.Village'. DiscoveringDiscovering thethe

'local''local' NewNew York,York, thethe smallsmall communitiescommunities whichwhich havehave shapedshaped areasareas intointo

microcosmsmicrocosms ofof ethnicethnic diversity,diversity, fullfull ofof desperatedesperate humour.humour. ButBut nornor restful.restful.

WritingWriting thisthis inin aa ChineseChinese restaurantrestaurant inin WoodstockWoodstock (where(where II live).live). AfterAfter aa

demoralizingdemoralizing dayday ofof institutionalism.institutionalism. II decide,decide, forfor once,once, notnot toto cookcook forfor myself.myself.

AtAt thethe nextnext tabletable aa manman withwith aa laughlaugh likelike aa carcar vainvainlyly trytryinging toto startstart onon aa frostyfrosty

morning.morning. ThinkingThinking ofof SancheSanchezz CotanCotan andand FransFrans Hals.Hals. FunnyFunny business,business, thisthis art.art.

He'sHe's notnot thethe 'La'Laughughinging Cavalier'Cavalier' that'sthat's forfor sursure.e. AnAn oddodd title.title. TheThe HalsHals portraitportrait

inin thethe WallacWallacee CollectionCollection (have(have youyou seenseen it?)it?) isis definitelydefinitely notnot laughinglaughing -- notnot

outwardlyoutwardly atat least.least. MoreMore aa casecase ofof oneone ofof thosethose expressionsexpressions movingmoving subtlysubtly

fromfrom oneone thingthing toto another,another, almostalmost anan ironicironic smirksmirk -- butbut that'sthat's notnot quitequite it.it. II

knowknow whatwhat youyou meanmean aboutabout thethe fleetingfleeting -- veryvery differentdifferent fromfrom thethe set-pieceset-piece

standardstandard expressionsexpressions usedused byby 'history'history painters'painters' -- likelike thethe Terror',Terror', 'Pain','Pain', 'Jo/'Jo/

etc.etc. inin CharlesCharles lele Brun'sBrun's 11 7th-century7th-century formulas.formulas. (Nicely(Nicely outlinedoutlined inin J.J. Montagu,Montagu,

TheThe ExpressionsExpressions ofofthethe Passions).Passions). HaveHave youyou seenseen FranzFranz XavierXavier Messerschmidt'sMesserschmidt's

physiognomicphysiognomic sculptures?sculptures? You'reYou're rightright aboutabout Hals'sHals's speed.speed. There'sThere's aa

spectacularspectacular portraitportrait inin thethe FitzwilliamFitzwilliam (Cambridge,(Cambridge, UK)UK) usingusing nono moremore thanthan 55

oror 66 pigmentspigments (black,(black, white,white, ochre,ochre, vermvermilioilion,n, umber??)umber??) thatthat isis painpaintedted witwithh

suchsuch urgencyurgency thatthat thethe paintpaint hashas drippeddripped andand runrun downdown thethe canvas.canvas. It'sIt's withoutwithout

drawing,drawing, but,but, unlikeunlike manymany painters/paintingspainters/paintings thatthat diddid notnot useuse drawing,drawing, it'sit's

veryvery thin,thin, veryvery aliaalia primprima.a. IndecIndecentlyently good.good. TheThe ScottishScottish painterpainter Raeburn,Raeburn, ofof

whomwhom I'mI'm veryvery fond,fond, puttheo//opn'mobrushworkontopofaputtheo//opn'mobrushworkontopofa lotlot ofof neuroticneurotic

manoeuvring.manoeuvring. ButBut notnot Hals.Hals. HeHe wewentnt straightstraight toto itit -- unlessunless technicaltechnical

examinationexamination revealsreveals (or(or hashas recorded)recorded) somethingsomething II havehave missed.missed. ItIt wouldwould

bebe reallyreally notablenotable ifif thethe free-estfree-est andand mostmost spontaneousspontaneous ofof portraitistsportraitists usedused

opticaloptical devicesdevices -- THATTHAT wouldwould proproveve youyourr pointpoint thatthat thethe useuse ofof instrumentsinstruments

inin thethe rightright handshands producesproduces extraordinaryextraordinary artisticartistic results,results, notnot dreary,dreary,



ThereThere isis anan interestinginteresting reproductionreproduction ofof aa lostlost paintingpainting (see(see enclosedenclosed

picture)picture) wherewhere youyou cancan seesee partsparts ofof aa bunchbunch ofof asparagusasparagus belowbelow thethe ledge,ledge,

whichwhich hehe mustmust havehave thenthen covered,covered, butbut nownow showsshows through.through. ThisThis couldcould

signifysignify hehe eithereither paintedpainted onon stepssteps -- lilikeke inin thethe othotherer picturepicture andand thenthen

decideddecided wheretowhereto putput thethe base.base. It'sIt's certainlycertainly oddodd thatthat theythey areare therethere ifif thethe

wholewhole thingthing waswas setset upup,, asas theythey wouldnwouldn't't bebe visiblevisible toto hishis eye.eye.

I'mI'm nownow workingworking onon armourarmour fromfrom PieroPiero (geometry)(geometry) toto Caravaggio.Caravaggio.

AsAs oneone seeseemsms toto movemove towardstowards much-more-difficultmuch-more-difficultformsforms toto dradraw,w, thethe

highlightshighlights areare 'in'in thethe rightright place',place', suggestingsuggesting lenses.lenses. I'llI'll sendsend youyou themthem later.later.

I'mI'm comingcoming toto EnglandEngland inin mid-Novembermid-November toto drawdraw somesome guardsguards atat thethe

NationalNational Gallery.Gallery. PerhapsPerhaps wewe couldcould meetmeet andand looklook atat ailail thethe stuffstuff I'veI've got.got.

II gavegave aa lecturelecture atat ColumbiaColumbia UniversityUniversity onon 'Lost'Lost Knowledge'.Knowledge'. LindaLinda

Nochlin,Nochlin, whowho hadhad heardheard mymy IngresIngres bitbit atat thethe Met,Met, camecame andand saidsaid sheshe waswas

suresure II waswas right.right. SheShe toldtold meme sheshe believedbelieved CourbetCourbet usedused lenses.lenses.

AllAll thethe bestbest

DavidDavid H.H.

MKtoDHMKtoDH

OxfordOxford

33 NovemberNovember 19991999

DearDear DavidDavid

GoodGood toto hearhear againagain fromfrom you.you. AA complex,complex, difficult,difficult, wonderful,wonderful, insane,insane,

infuriating,infuriating, rewardingrewarding andand contradictorycontradictory place,place, NewNew York.York. AllAll thatthat

mechanicalmechanical imitation.imitation.

TheThe abidingabiding questionquestion inin mymy mindmind isis toto whatwhat extentextent reallyreally greatgreat artistsartists

couldcould achieachieveve thethe fleetingfleeting expressionexpression withwith utterutter convictionconviction byby workingworking atat itit

onon thethe canvascanvas (i.e.,(i.e., slowly)slowly) ratherrather thanthan usingusing opticaloptical devices.devices. There'sThere's aa greatgreat

quotequote byby DelacroixDelacroix whichwhich sayssays somethingsomething likelike he'she's 'working'working toto keepkeep thethe

spontaneity'.spontaneity'. TheThe questionsquestions youyou areare asking,asking, thethe insightsinsights youyou areare bringingbringing

areare veryvery importantimportant -- openingopening upup questionsquestions thatthat havehave barelybarely beenbeen askedasked --

because,because, asas alwaysalways inin suchsuch cases,cases, nobodynobody wantedwanted toto askask themthem becausebecause ofof

preconceptions.preconceptions.

II agreeagree compcompletelletelyy aboutabout HalsHals inin comparisoncomparison withwith Buburen,Buburen, FinsonFinson && co.co.

TheyThey havehave aa literalnessliteralness whichwhich reliesrelies uponupon knowingknowing howhow toto achieveachieve aa desireddesired

expressionexpression inin advanceadvance ofof thethe painting.painting. WithWith Hals,Hals, youyou feelfeel itit isis happeninghappening asas hehe

paints.paints. Unnerving.Unnerving. He'sHe's aa veryvery differentdifferent painterpainter fromfrom Rembrandt,Rembrandt, andand nownow

unfairlyunfairly underratedunderrated byby comparison.comparison. II cancan seesee whywhy youyou relaterelate toto Hals.Hals. HeHe hashas aa

directnessdirectness thatthat thethe encrustedencrusted Rembrandt'sRembrandt's don't.don't. They'reThey're justjust different.different. NowNow

finishedfinished mymy mealmeal (pretty(pretty good).good). MoreMore onon CotanCotan atat home.home.

TheThe StillStill LifesLifes areare remarkable.remarkable. HeHe waswas aa revelationrevelation inin thethe NationalNational GalleryGallery

show.show. HangingHanging vegetablesvegetables areare odd,odd, game,game, yes,yes, butbut notnot vegetables,vegetables, unlessunless theythey

areare beingbeing dried.dried. ItIt lookslooks likelike aa contrivancecontrivance forfor thethe arrayarray inin thethe painting.painting. TheyThey dodo

havehave anan extraordinaryextraordinary sensesense ofof livingliving freshness.freshness. InIn thethe 22 paintingspaintings withwith thethe

'same''same' cabbage,cabbage, therethere areare twotwo issues:issues: thethe effecteffect ofof freshness;freshness; andand thethe identicalidentical

forms.forms. ItIt waswas possible,possible, usingusing aa varietyvariety ofof techniquestechniques (including(including aa sortsort ofof carboncarbon

paper)paper) toto transfertransfer aa drawingdrawing fromfrom oneone canvascanvas toto another.another. IfIf theythey areare exacexactlytly

thethe samesame size,size, somesome systemsystem ofof transfertransfer isis almostalmost certain.certain. ThisThis doesdoes notnot meanmean

thatthat thethe outlinesoutlines ofof thethe freshfresh cabbagecabbage werewere notnot laidlaid downdown rapidlyrapidly inin thethe firstfirst

instanceinstance -- thethe imageimage ofof thethe cabbagecabbage 'cooking''cooking' underunder thethe lightslights isis aa nicenice one.one.
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IfIf CotanCotan diddid useuse opticaloptical devices,devices, itit wouldwould makemake sensesense ofof thethe super-realsuper-real

qualityquality hishis objectsobjects possesspossess -- almostalmost moremore tangibletangible thanthan thethe realreal thing.thing.

TheThe cameracamera obscuraobscura doesdoes justjust thatthat -- makingmaking objectsobjects assumeassume anan uncannyuncanny

looklook ofof concentratedconcentrated 'real-ness'.'real-ness'. YourYour projectedprojected experimentexperiment withwith thethe

droopingdrooping cabbagecabbage soundssounds greatgreat -- likelike aa conceptualconceptual workwork ofof artart -- dodo youyou

knowknow JohnJohn Hilliard'sHilliard's workwork AA CameraCamera RecordingRecording itsits OwnOwn Condition?Condition? SomethingSomething

likelike that,that, onlyonly it'sit's thethe conditioncondition ofof thethe cabbage.cabbage. StillStill lifelife intintoo rotrottintingg life.life. TheThe

cutcut melonmelon woulwouldd drydry outout eveneven quickerquicker thanthan thethe cabbagecabbage wouldwould curl.curl. TheThe

questionquestion isis notnot whetherwhether thethe objectsobjects wouldwould endureendure longlong enoughenough forfor thethe

periodperiod ofof painting,painting, butbut howhow toto keepkeep thethe illusionillusion ofof freshness.freshness. EvenEven ifif aa lenslens

waswas used,used, otherother strategiesstrategies needneed toto bebe adoptedadopted toto apeape thethe moistness,moistness, thethe

sheesheen,n, thethe colour.colour. StillStill lifelife (not(not highlyhighly regardedregarded thesethese days)days) isis deceptivelydeceptively

difficultdifficult inin termsterms ofof thethe rangerange ofof visualvisual effectseffects -- textures,textures, colours,colours,

translucency,translucency, sheensheen ......

II agreeagree aboutabout thethe PanofPanofskianskian tendencytendency -- thoughthough it'sit's unfashionableunfashionable inin

recentrecent artart history.history. PanofskyPanofsky waswas great,great, andand reallyreally lookedlooked atat thingsthings -- thethe DurerDurer

monographmonograph isis aa classicclassic -- butbut thethe forformulamulaicic applapplicaticationion ofof hishis methodmethod waswas

awful,awful, turningturning picturespictures intointo textualtextual puzzles.puzzles. VisualVisual artart mustmust beginbegin andand endend inin

reallyreally intenseintense looking.looking. ForFor thethe historian,historian, there'sthere's lotslots ofof wordswords inin between,between, andand

it'sit's easyeasy toto foforgergett ththatat ifif picturespictures areare onlyonly 'texts','texts', thethe artistsartists wouldwould writewrite andand
notnot paint.paint. ItIt seemsseems oddodd toto havehave toto insistinsist thatthat 'visual'visual art'art' isis aboutabout thethe

irreduciblyirreducibly visual,visual, butbut it'sit's necessarynecessary toto saysay soso thesethese days.days.

ByBy thethe way,way, thethe GrandGrand CanyonCanyon paintingspaintings remainremain withwith meme -- brightbright andand

burningburning inin mymy memory.memory.

DidDid youyou speakspeak inin NY?NY? AnyAny reactionsreactions toto youryour ideas?ideas?

VeryVery bestbest wisheswishes

MartinMartin

NewNew faxfax justjust arrived.arrived. MoreMore tomorrow.tomorrow.

BingMcGilvrayBingMcGilvraytoto DHDH

CouldCould thisthis bebe whywhy AlbertiAlberti doesdoes notnot gogo intointo itit veryvery much?much?

NoticeNotice thethe 'moving'moving shows'shows' c.1c.1 290290 (typed(typed page).page). WouldWould notnot ththee ChurchChurch

seesee instantlyinstantly thatthat itit neededneeded toto controlcontrol thethe idideaea ofofthosethose movingmoving images.images.

WhyWhy doesdoes LeoLeo XX havehave thethe lenslens inin hishis leftleft handhand -- sinistersinister -- codescodes -- cluesclues

toto others.others. PerhapsPerhaps eveneven Durer'sDurer's machinemachine forfor drawingdrawing luteslutes waswas toto saysay wewe dodo

withoutwithout lenses,lenses, butbut inin EnglandEngland (Holbein)(Holbein) itit waswas possiblepossible (to(to defdefyy ththee ChurchChurch

andand useuse optics).optics).

TheThe ReformatReformationion brokebroke thethe powerpower down.down. ByBy 11 600600 lenslenseses areare beingbeing usedused

everywhere.everywhere. LensesLenses andand thethe Church.Church. It'sIt's justjust somesome ideas.ideas.

TheThe controlcontrol ofof movingmoving imagesimages todaytoday isis wherewhere powerpower lieslies

GoodGood nightnight

D.H.D.H.

DHtoMKDHtoMK

LosLos AngelesAngeles

77 NovemberNovember 11 999,999, 11 .00.00 amam

HereHere isis thethe story,story, andand whywhy artart historianshistorians havehave hadhad troubletrouble findingfinding writtenwritten

recordsrecords aboutabout thethe lens.lens.

LetLet usus startstart withwith knowledgeknowledge ofof optopticsics fromfrom AlAl HazanHazan (1080).(1080).

ArnoldArnold ofof VillVillanovanovaa doesdoes hishis showshow withwith hishis 'cinema''cinema' inin 11 300.300. OthersOthers hadhad

writtenwritten toto thethe PopePope aboutabout lenses.lenses. RogerRoger BaconBacon fromfrom EnglandEngland -- toldtold toto getget

backback toto OxfordOxford andand shutshut up.up. Villanova'sVillanova's showshow isis thethe workwork ofof thethe devil,devil, thethe

lenslens isis fromfrom thethe devil;devil; thethe smallsmall groupgroup ofof highlyhighly educatededucated peoplepeople whowho

controlcontrol thingsthings -- thethe ChurchChurch realizesrealizes thethe keykey isis thethe lens.lens.

TheThe onlyonly lenseslenses allowedallowed areare spectaspectacles,cles, onlyonly neededneeded forfor oldold menmen

readingreading (very(very fewfew peoplepeople inin thethe 11 3th3th century)century) andand nevernever seenseen byby thethe

peasantspeasants -- notnot neededneeded forfor walkingwalking inin thethe streetstreet butbut forfor reading.reading.

KnowledgeKnowledge ofof optopticsics andand lenseslenses isis restricted.restricted. OnlyOnly aa smallsmall groupgroup inin

Rome,Rome, andand thenthen thethe Netherlands.Netherlands.



BostonBoston

44 NovemberNovember 11 999999

DearDear DavidDavid

'Moving'Moving Shows',Shows', c.1c.1 290290 (from(from thethe internet)internet)

ArnaudArnaud deVilleneuve(deVilleneuve( 1238-11238-1 33 14).14). AlsoAlso knownknown asas ArnoldArnold ofof Villanova,Villanova, waswas aa

practisingpractising physicianphysician andand wrotewrote onon alchemy.alchemy. AA magicianmagician andand showmanshowman inin hishis

leisureleisure time,time, VilleneuveVilleneuve usedused thethe cameracamera obscuraobscura toto presentpresent 'moving'moving shows'shows'

oror 'cinema''cinema' byby placingplacing hishis audiencesaudiences inin thethe darkeneddarkened roomroom andand wouwouldld havehave

thethe actorsactors performperform outside.outside. TheThe imaimagege ofof thethe performanceperformance wouldwould bebe castcast onon

thethe insideinside wall.wall. VilleneuveVilleneuve wouldwould oftenoften enactenact wars,wars, oror thethe huntinghunting ofof animalsanimals

withwith thethe actualactual noisesnoises ofof such,such, whichwhich wouldwould bebe heardheard fromfrom inside.inside.

LoveLove

BingBing

DHtoMKDHtoMK

LosLos AngelesAngeles

66 NovemberNovember 11 999999

DearDear MartinMartin

NotNot onlyonly nownow dodo II totallytotally believebelieve thethe lenslens idea,idea, butbut I'mI'm beginningbeginning toto realizerealize

whywhy thethe lenslens waswas notnot talkedtalked about:about: heresy.heresy.

Durer'sDurer's twotwo engravingsengravings areare aa crypticcryptic message.message. 'Images'Images cancan bebe mademade thisthis

way'way' -- butbut theythey knewknew aboutabout thethe lens.lens.

HolbeinHolbein inin EnglandEngland (far(far fromfrom RomeRome andand readyready toto rebel)rebel) usesuses itit -- certainlycertainly

forfor thethe AmbaAmbassadossadors.rs. ThereThere areare nono drawingsdrawings byby HolbeinHolbein ofof instruments,instruments,

superblysuperbly depicteddepicted inin thethe paintingpainting -- ththee hihighgh tetechch ofof itsits time.time. TheThe lenslens

createscreates thethe anamorphicanamorphic skullskull (not(not geometry),geometry), aa kindkind ofof warning,warning, aa kindkind

ofof clue,clue, wewe knowknow aboutabout thisthis inin 11 533.533. TwentyTwenty yearsyears laterlater theythey telltell RomeRome toto

pisspiss off.off. NotNot aa theologicaltheological argumentargument butbut interferenceinterference withwith knowledgeknowledge

andand control.control.

DeliaDelia PortaPorta publishespublishes hishis NaturalNaturalMagickMagick aboutabout 11 570570 (spelling(spelling isis notnot

standardstandard atat thisthis timetime -- goodgood forfor meme andand magick)magick) andand byby 11 600600 thethe lenslens isis

outout again.again.

WhyWhy didn'tdidn't LeoLeo XX wearwear spectaclesspectacles toto looklook atat thethe BibleBible inin Raphael'sRaphael's

portrait?portrait? TheThe lenslens inin hishis leftleft handhand notnot becausebecause ofof mirrors,mirrors, butbut aa sisigngn toto thethe

educatededucated fewfew whowho seesee thethe picture.picture.

RememberRemember thisthis isn'tisn't 'ART''ART' asas wewe seesee itit nownow inin aa museum,museum, thisthis isis aboutabout

PR,PR, politicspolitics andand control.control. NeverthelessNevertheless aa beautifulbeautiful painting,painting, itsits messagemessage nownow

irrelevantirrelevant toto usus (or(or maybemaybe not).not).

SeenSeen thisthis way,way, thethe RenaissanceRenaissance emphasisemphasis onon mathematicsmathematics andand

perspectiveperspective withwith lines,lines, soonsoon givesgives way,way, throughthrough thethe Church,Church, toto thethe lens.lens. ThisThis

cancan bebe seenseen inin Raphael.Raphael.

LeonardoLeonardo mustmust havehave knownknown allall this.this. PerhapsPerhaps that'sthat's whywhy hehe writeswrites

backwards.backwards. MirrorsMirrors werewere very,very, veryvery rarerare inin hishis day,day, soso onlyonly very,very, veryvery fewfew cancan

getget hishis message.message. AA veryvery smallsmall worldworld indeed.indeed.
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TheThe ReformationReformation smashessmashes thisthis toto bits.bits. TheThe ChurchChurch handshands outout thethe lenses,lenses,

thethe veryvery bestbest toto Raphael,Raphael, thethe Venetians.Venetians. CardinalCardinal deldel MonteMonte givesgives thethe

talentedtalented CaravaggioCaravaggio aa betterbetter lens.lens. (It's(It's absurdabsurd toto thinkthink hehe gotgot itit fromfrom thethe

RomeRome BetterBetter LensLens SupplySupply Company).Company).

HeresyHeresy keptkept thethe lenseslenses secret.secret. LaterLater GalileoGalileo hadhad toto shoutshout aboutabout themthem

ithat'sithat's science)science) andand wewe knowknow whatwhat happened.happened.

VelazquezVelazquez getsgets hishis betterbetter lenslens inin RomeRome fromfrom thethe PopePope andand doesdoes hishis

superbsuperb portraitportrait 11 5050 yearsyears afterafter Raphael.Raphael. It'It'ss stistillll prettypretty secretive,secretive, butbut

spreading.spreading. GoodGood artistsartists werewere veryvery privilegedprivileged peoplepeople -- importantimportant

imagemakers.imagemakers. ByBy thethe 11 8th8th centurycentury it'sit's allall out.out. TheThe ProtestantProtestant worldworld caringcaring

lessless aboutabout secrets,secrets, andand voila,voila, wewe areare almostalmost atat today.today.

IsIs thisthis tootoo pat?pat?

II thinkthink it'sit's nearnear thethe rightright track,track, andand evidenceevidence cancan bebe foundfound ififwewe look.look.

GoodGood nightnight

D.D. HockneyHockney

MKtoDHMKtoDH

OxfordOxford

77 NovemberNovember 19991999

DearDear DavidDavid

SilenceSilence thethe resultresult ofof 33 daysdays inin Scotland,Scotland, wherewhere II workedworked forfor almostalmost 3030 yearsyears

andand wherewhere mymy sonson isis researchingresearching musicalmusical acoustics.acoustics. LookingLooking atat youryour TiredTired

IndiansIndians inin thethe GalleryGallery ofof ModernModern Art.Art. I'llI'll trytry faxingfaxing thethe cardcard II wrote.wrote.

Re.Re. Cotan.Cotan. II taketake youryour pointpoint aboutabout thethe practicalpractical insightsinsights youyou bringbring toto

looking.looking. It'sIt's likelike thethe chairchair inin youryour painting,painting, meetingmeeting thethe practicalpractical needsneeds ofof

thethe actualactual workwork -- yetyet mymy instinctinstinct isis thatthat it'sit's nevernever entirelyentirely oneone thingthing oror thethe

otherother -- thethe formform oror thethe contentcontent -- thethe practicalpractical expedientexpedient oror thethe symbolicsymbolic

meaning.meaning. TheThe triggertrigger forfor thethe discussiondiscussion maymay bebe oneone thing,thing, butbut itit 'sticks''sticks' forfor

moremore thanthan oneone reason,reason, andand cancan itselfitself induceinduce moremore content.content. TheThe problemproblem isis

thatthat anyany descriptiondescription makesmakes thethe proprocescesss tootoo linearlinear andand muchmuch tootoo slow.slow.

TheThe questionquestion ofof opticaloptical showsshows isis fascinatingfascinating -- whatwhat SirSir DavidDavid BrewsterBrewster inin

thethe 11 9th9th centurycentury calledcalled 'Natural'Natural Magic'Magic' inin hishis bookbook ofof lettersletters toto WalterWalter Scott.Scott.

TheThe JesuitsJesuits inin thethe 11 7th7th centurycentury werewere greatgreat exploitersexploiters ofof magicmagic byby sciencescience

(esp.(esp. AthanasiusAthanasius Kircher).Kircher). ArnoldArnold ofof VillanovaVillanova isis aa predecessor,predecessor, butbut therethere isis

nono evidenceevidence ofof suchsuch thingsthings knownknown toto meme inin thethe 11 5th5th andand 11 6th6th centuries,centuries,

untiluntil delladella Porta.Porta. ThisThis wouldwould correspondcorrespond toto youryour narrative.narrative.

WeWe know,know, fromfrom AlbertiAlberti himself,himself, thatthat hehe mademade somesome 'miracles''miracles' ofof

painting,painting, inin formform ofof somesome kindkind ofof box/peepbox/peep show.show. ThereThere werewere not,not, II think,think,

cameracamera obscuras,obscuras, butbut thetheyy seemseem toto havehave usedused opticaloptical trickerytrickery ofof somesome kind.kind.

GenerallyGenerally speaking,speaking, II thinkthink thethe importanceimportance givengiven toto geometrygeometry inin thethe 11 5th5th

andand 11 6th6th centuriescenturies isis lessless toto suppresssuppress knowledgeknowledge ofof lenses,lenses, thanthan toto showshow

thatthat paintingspaintings pospossessessedsed anan intellectual,intellectual, 'scientific''scientific' base.base. ThisThis meantmeant goinggoing

belowbelow superficialsuperficial appearance,appearance, andand toto thethe underunderlyinglying mathematicsmathematics ofof spacespace

andand proportion.proportion. BeingBeing ableable toto showtheshowthe geometrygeometry waswas crucialcrucial inin thethe riserise ofof

thethe theorytheory ofof artart -- intellectuallyintellectually andand socially.socially. ItIt maymay bebe thatthat lenses,lenses, cameras,cameras,

etc.etc. werewere hiddenhidden becausebecause ofof thisthis desire,desire, butbut I'mI'm inclinedinclined toto thinkthink thatthat

actuallyactually usingusing geometrygeometry waswas importantimportant toto them.them. ItIt waswas certainlycertainly importantimportant

toto PieroPiero andand Durer.Durer. II don'tdon't seesee Diirer'sDiirer's machinesmachines asas waysways ofof creatingcreating falsefalse

leleadadss toto drawdraw thethe readerreader awayaway fromfrom thinkingthinking aboutabout lenses.lenses. DurerDurer reallyreally likedliked

technology,technology, andand it'sit's difficultdifficult toto seesee whywhy hehe wouldwould notnot bebe happyhappy toto brandishbrandish

hishis masterymastery ofof lenses.lenses. HeHe waswas veryvery muchmuch partpart ofof reforreformistmist circlescircles inin

Germany,Germany, andand isis unlikelyunlikely toto havehave beenbeen cowedcowed byby Rome.Rome. ButBut II don'tdon't seesee

DurerDurer asas crucialcrucial toto youryour argument,argument, inin anyany event.event.

NowNow needneed toto getget somesome food.food. CommentaryCommentary willwill bebe resumed.resumed. I'llI'll sendsend thisthis

soso far,far, consciousconscious thatthat youryour mainmain argumentargument needsneeds moremore thoughtthought onon mymy part.part.

LotsLots moremore toto comecome ...... II needneed toto looklook atat thethe RaphaelRaphael againagain .. ..

MartinMartin

MKtoDHMKtoDH

OxfordOxford

99 NovemberNovember 19991999



II diddid wriwritete somethingsomething onon PieroPiero deltadelta FrancescaFrancesca andand refractionrefraction andand

reflection.reflection. I'llI'll looklook itit outout andand sendsend it.it. ThereThere waswas aa grgreaeatt dedealal ofof discdiscussioussionn ofof

reflectionsreflections fromfrom conconvexvex andand concaveconcave surfacessurfaces inin medievalmedieval opticsoptics -- andand muchmuch

onon refractionrefraction andand lenses.lenses.TheThe armourarmour inin Piero'sPiero's altarpiecealtarpiece inin thethe BreraBrera isis

astonishingastonishing -- moremore overtlyovertly geometricalgeometrical thanthan JanJan vanvan Eyck.Eyck. GivenGiven hishis obsessionobsession

withwith gettinggetting thingsthings opticopticallyally righrightt (down(down toto thethe lastlast fingernail),fingernail), ififss notnot

surprisingsurprising thatthat hehe waswas aa slowslow painter.painter. OnOn thethe scaffoldingscaffolding inin thethe ArezzoArezzo Chapel,Chapel,

youyou couldcould seesee thatthat hehe usedused cartoonscartoons forfor tinytiny detailsdetails thatthat onlyonly he,he, God,God, andand thethe

modernmodern conservatorconservator wouldwould everever see.see. AA kikindnd ofof lunatic,lunatic, likelike Leonardo.Leonardo.

I'mI'm gladglad toto hearhear thatthat LindaLinda NochlinNochlin gavegave youryour IngreIngress theoritheorieses aa positivepositive

receptireception.on. She'sShe's aa livelylively andand adventurousadventurous historian.historian.

YourYour univuniversalersal storstoryy ofof thethe lenslens conspiracyconspiracy andand thethe ChurchChurch -- suppressionsuppression

andand acceptanceacceptance -- isis amazing.amazing. AA meremere historianhistorian wouldwould nonott dadarere toto dodo this.this.

We'reWe're notnot goodgood atat insertinginserting secrecsecrecyy withiwithinn ourour narratives,narratives, becausebecause ifif it'sit's secret,secret,

youyou can'tcan't seesee it.it. ThereThere waswas resistance,resistance, eveneven inin thethe eraera ofof earlyearly telescopestelescopes andand

microscopes,microscopes, toto thethe delusiondelusion ofof lenses.lenses. HowHow couldcould youyou trusttrust somethingsomething thatthat soso

distorteddistorted plaplainin sigsight?ht?

ThereThere remainsremains aa questionquestion inin mymy mindmind aboutabout thethe availabilityavailability ofof lenses,lenses,

aboveabove allall lenlensesses ofof decentdecent quality.quality. MyMy friendfriend PhilPhil Steadman,Steadman, whowho hashas beenbeen

doingdoing somesome greatgreat woworkrk onon Vermeer,Vermeer, hashas donedone somesome researchresearch onon thisthis forfor

aa bookbook toto bebe publishedpublished byby OxfordOxford UniversityUniversity Press.Press. I'llI'll seesee ifif hehe willwill sendsend usus

somethingsomething onon lenses.lenses.

DearDear DavidDavid

CorrespondenceCorrespondence resumedresumed ...... InIn termterm timetime it'sit's difficultdifficult toto thinkthink ofof 'real''real'

thingsthings ratherrather thanthan thethe mechanicsmechanics ofof thethe institution.institution. ResumingResuming thoughtsthoughts onon

youryour earlierearlier fax,fax, beforebefore lookinglooking atat thethe latest.latest.

TheThe RaphaelRaphael

ThereThere isis aa marvellousmarvellous drawingdrawing byby RaphaelRaphael ofof thethe headhead ofof thethe PopPope.e. IfIf anyany

RaphaelRaphael drawingdrawing waswas mademade withwith aa lens,lens, thisthis wouldwould bebe aa candidate.candidate. II willwill

seesee ifif II cancan xeroxxerox andand sendsend aa copycopy (not(not 'til'til Friday).Friday). ItIt maymay bebe oddodd forfor meme toto

offeroffer aa practicalpractical explanationexplanation forfor Leo'sLeo's holdingholding ofof thethe lenslens inin hishis leftleft hand,hand,

whenwhen youyou offeroffer thethe iconographical.iconographical. HowHow aboutabout anan explanationexplanation whichwhich

involvedinvolved LeoLeo needingneeding hishis rightright handhand toto turnturn thethe pagespages ofof thethe manuscript,manuscript,

andand thusthus holdsholds thethe lenslens inin thethe left?left? IfIf aa lenslens waswas usedused forfor thethe drawing,drawing,

perhapsperhaps itit waswas thithiss lenlenss

Leonardo'sLeonardo's mirrormirror writingwriting isis notnot allall thatthat difficultdifficult toto readread -- beyondbeyond thethe

erraticerratic handwritinghandwriting andand abbreviations.abbreviations. TheThe explanationexplanation isis that:that: (a)(a) left-left-

handershanders cancan oftenoften writewrite inin reverse,reverse, naturally,naturally, especiallyespecially ifif theythey havehave beenbeen

taughttaught toto writewrite right-handedright-handed (there(there waswas anan articlearticle inin NatureNature onon this);this); (b)(b) hehe

waswas usingusing veryvery smudgeablesmudgeable materialsmaterials -- slow-dryingslow-drying inks,inks, softsoft chalks,chalks, etc.etc.

TheThe right-to-leftright-to-left movementmovement waswas natural.natural. ButBut therethere isis oneone aspectaspect ofof

LeonardoLeonardo thatthat isis gristgrist toto youryour mill.mill. HeHe diddid worworkk onon devicesdevices forfor grindinggrinding

mirrorsmirrors -- I'llI'll looklook upup thethe details,details, whichwhich areare inin mymy librarylibrary atat work.work. ThereThere areare
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manymany diagramsdiagrams ofof cameracamera obscurasobscuras inin hishis manuscripts,manuscripts, butbut nonenone whichwhich

combinecombine thethe pinholepinhole withwith thethe lens.lens. ThereThere isis aa drawingdrawing byby himhim ofof anan artistartist

usingusing aa pinholepinhole andand drawingdrawing frameframe (window)(window) toto drawdraw anan armillaryarmillary sphere.sphere.

HisHis drawingsdrawings ofof thethe 'platonic''platonic' solidssolids andand theirtheir variantsvariants forfor LucaLuca Pacioli'sPacioli's DeDe

divinadivina proportioneproportioneseemseem notnot toto havehave beenbeen plottedplotted throughthrough geometricalgeometrical

perspectiveperspective butbut drawndrawn usingusing somesome kindkind ofof device.device. Again,Again, I'llI'll looklook outout thethe

illustrationillustration whenwhen II gogo toto mymy officeoffice onon ThursdayThursday oror Friday.Friday. TheThe factfact thatthat

LeonardoLeonardo showedshowed anan armillaryarmillary spheresphere asas thethe subjectsubject forfor aa device,device, indicatedindicated

thatthat drawingdrawing aidsaids werewere consideredconsidered especespeciallyially usefuusefull forfor objectsobjects thathatt areare

difficultdifficult toto 'eyeball''eyeball' -- likelike thethe HolbeinHolbein globeglobe (which(which isis veryvery impressive).impressive).

YourYour story,story, overall,overall, throwsthrows upup allall sortssorts ofof thoughtsthoughts andand possibilities.possibilities.

TheThe greatgreat emancipationemancipation ofof 'natural'natural magick'magick' occurredoccurred inin Counter-Counter-

ReformationReformation andand BaroqueBaroque ItalyItaly (especially(especially inin JesuitJesuit circles)circles) -- delladella Porta,Porta,

Kircher,Kircher, NiceronNiceron (anamorphoses).(anamorphoses). Interestingly,Interestingly, inin ProtestantProtestant NorthNorth therethere

waswas aa greatgreat suspicionsuspicion ofof visualvisual 'magick'.'magick'. Saenredam,Saenredam, thethe greatgreat churchchurch

painter,painter, undertookundertook aa seriesseries ofof drawingsdrawings toto disprovedisprove claimsclaims thatthat divinedivine

imagesimages couldcould bebe seenseen inin slicesslices ofof tree-trunk.tree-trunk.

SecrecySecrecy

TheThe earliestearliest phasephase ofof thethe developmentdevelopment ofof thethe telescotelescopepe waswas notnot involvedinvolved

withwith astronomy,astronomy, butbut thethe military/navalmilitary/naval 'science'.'science'. TheThe telescopetelescope waswas seenseen asas

aa hugelyhugely importantimportant devicedevice inin seeingseeing thethe enemyenemy (troops(troops oror ships)ships) atat

distancesdistances beyondbeyond thethe scopescope ofof thethe unaidedunaided eye.eye. ItIt waswas literallyliterally aa 'spy-glass'.'spy-glass'.

ManyMany thanksthanks forfor thethe newsnews itemitem fromfrom thethe website.website. ItIt wouldwould bebe

interestinginteresting toto thinkthink aboutabout doingdoing moremore onon thisthis -- beyondbeyond thethe smallsmall NatureNature

piece.piece. Let'sLet's reviewreview possibilitiespossibilities whenwhen youyou areare inin EnglandEngland inin mid-November.mid-November.

ItIt willwill bebe goodgood toto meet.meet. CorrespondenceCorrespondence isis notnot likelike aa face-to-faceface-to-face (eyeball)(eyeball)

exchangeexchange ofof ideas.ideas.

NowNow knackered,knackered, afterafter consumingconsuming day.day.

I'mI'm happyhappy toto keepkeep providingproviding thethe minorminor historicalhistorical nigglesniggles asas youyou shapeshape

youryour grandgrand scheme.scheme.

EverEver

MartinMartin

thoughthough PicassoPicasso says,says, 'Hey,'Hey, Georges,Georges, aren'taren't youyou fedfed upup withwith allall thisthis post-post-

impressionism.impressionism. WhatWhat aboutabout usus goinggoing offoff toto SpainSpain andand doingdoing somesome Cubism?'Cubism?'

II agree,agree, aa face-to-faceface-to-face wouldwould bebe excitingexciting nownow -- eyeballingeyeballing ideas,ideas, asas youyou

say.say. WeWe seemseem toto havehave becomebecome pen-friepen-friends,nds, asas theythey usedused toto bebe called,called, andand ifif

youyou cacann puputt upup withwith mymy smokingsmoking aa bit,bit, I'llI'll cutcut itit downdown withwith you,you, butbut II findfind

theythey helphelp thethe mind,mind, atat leastleast forfor me.me. II looklook forwardforward toto somesome meetings.meetings.

I'mI'm comingcoming inin aa weekweek oror so.so. I'llI'll bringbring thethe slidesslides andand colourcolour picturespictures II cancan

makemake onon mymy CanonCanon copier,copier, butbut itit doesdoes getget moremore andand moremore interestinginteresting toto

me,me, andand mymy admirationadmiration forfor thethe artistsartists II talktalk aboutabout allall thethe greater.greater. ThereThere areare

aa lotlot ofof blindblind peoplepeople about,about, asas I'mI'm suresure you'veyou've noticed.noticed.

YourYour interestinterest II findfind veryvery thrilling.thrilling.

AsAs everever

DavidDavid H.H.

DHtoMKDHtoMK

LosLos AngelesAngeles

99 NovemberNovember 11 999999 (continued)(continued)

DearDear MartinMartin

AnotherAnother thouthought:ght: thethe diagramdiagram II mademade withwith thethe firstfirst draft,draft, thethe periodperiod 11 920920

toto 11 960,960, isis thethe periodperiod ofof massmass murdermurder inin Europe,Europe, whichwhich cancan onlyonly occuroccur withwith

contcontrolrol ofof thethe massmass mediamedia (the(the lens)lens) asas partpart ofof it.it. Hitler,Hitler, StalinStalin and,and, eveneven

againstagainst hishis country'scountry's tradition,tradition, MaoMao allall wantedwanted lens-basedlens-based realismrealism inin

painting,painting, plusplus aa deepdeep awarenessawareness ofof thethe powerpower ofof filmfilm andand photography.photography.

LensesLenses andand mirrorsmirrors havehave greatgreat power.power.

DavidDavid H.H.

LosLos AngelesAngeles

1010 NovemberNovember 19991999

'An'An attemptattempt toto sumsum upup thethe ideas'ideas' byby DavidDavid HockneyHockney


