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cret Knowledge

redis overing the lost techniques
of the old masters

david hockney

Come with David Hockney on anenthralling journey as
he rewrites the story of how the masterpieces of Western
art were created, ;

It was after a chance observationin London's
Mational Gallery that Hockney became gripped by a
desire to find out how the artists of the past managed to
depict the world soaccurately and vividly. As a painter
constantly faced with similar technical problems, he
asked himself: “How did they do this?" He set aside his
brushes, stopped painting and, for the next two years,
sacrificed his own time as an artist to follow this mystery
trail, obsessively tracking down the hidden secrets of the
Old Masters. As news of his investigations spread, his
sensational discoveries became the subject of headlines,
media attention and debate among prominent scientists,
art historians and museum directors worldwide.

Now, for the first time, Hockney recounts the story of

his quest as it unfolded. He explains how he uncovered
piece after piece of scientific and visual evidence, each
one yielding further revelations about the past. With the
benefit of his painter's eye, he examines the major works
of art history and unveils the truth of how artists such as
Caravaggio, Velazquez, van Eyck, Holbein, Leonardo and
Ingres used mirrors and lenses to help them create their
famous masterpieces.

Hundreds of paintings and drawings—among them
the best known and best loved works in the history of
Western art—are reproduced and accompanied by -
Hockney's close, passionate and accessible descriptions.
His own photographs and drawings illustrate the vanious
methods used by past artists to capture accurate
likenesses and present the results they would have

continued on back flap

lustrations, 402 in color

- . ? t i
o " o X 1 i S . b i P e L

1 " e L . Ta L Sl - ! i
. | i ] el T i : ™ " |
[ i e TR " = te B J . 1
, h, I 2 T : i g ;
2 ; S iy e !

Lol et
= - - . ] e :,"_—.a__rh-tl‘!!:"_"ﬂ'.."‘q-__ -E!'_"EH'IJ.‘!"_HE .
- LN 3w W
o *,I i |
L




'-'L'HH g -

By el
XY

B g
B

FhY v
Ara

KT

7 o
a * i
&

-

e o
{

h L.-'I. -

B oy







Secret Knowledge

rediscovering the lost techniques of the old masters

David Hockney

- ¥ T
1L
-




Q
o
=
T
v
U
=
x
S



rediscovering the lost techniques of the old masters

'\




WIRING STUDIC

Pulligd by thie Penguin Groog

Panguin Pudnam e, 375 Hipdson Sorest,
S Yok, hew Yark 1000, L05A

Ferguin Bocks Canads Lid. 10 Adearm Avenus
Teroatt Onthni, Cansda Wi 381

Ferguin Books L1el, Agiatersd Offices:
Hasmnaondvwomh, Middieses, Englamd

Firstpiublighed |n e Unied Kingdony in 201
Ly Theameés & Hudson Lid: Eondan

First pubisied ir 1he Unised Suates in 201
by Wiking Studiz
i anember of Rengoe Puinam inc.

I'F57 S Ead 2

Copyrieihn € Dl Hockney, 2061
Al kit ek

Litsraty afiCengress Casbagingiin-Publication Data

Heckmnéy, Ciavid ’
Secrit kipetedie: redistaleting the kest inchnigues of the Did Mastarg
£ Dandid Hoekisey,
mo em !
inEludes bibliogtaphical refererced ang indey,
[SBN C-670-03035-0(hatdeaver) .
I, PEnting—Eechnlgue—Hisiary, 2. Deawing—Tec hnigoe—Hintory
3 Pamting —Technalogicalinfavations —Histan. 4, Ontics and an,
Sameralucidan & Carmsanbdcires, | Titls,
NOTA7 1 HES 200
Pl A e —de 2001026032

Prirtes B baurd in Singapore

Withaut Brsiing the righis undet copyright ressrved sbowe, no part of thi
pulelicaben may be reproducet, moted in orimroducedinto & rerisd
sysiem, o cracemigted, in sty form of by any maung (Eleciionic. Arechanical,
phuticopying. racording or thersiss), wiautthegdar weiten permiasion
af bty sha Sopytpht e nirand ethi nbeve publisher of ihis book




contents

12 < introduction

18 <« the visual evidence

200 < the textual evidence

226 < the correspondence

287 < bibliography

290 < list of illustrations

295 < acknowledgments

296 < index

.
...--‘H:J""I.m""-""..
-

o g L]
et




- v i Y
d o Wt E e g
(1 i s i
g Y I-I...il- T-.lll.lr.g.ﬂn?..\
- b,

Sk T .

S S o =

s AT - .
\.-I-I_-l.-l.:r.ru-lr._-.u_.l y .ﬁ. 1.._L|F..-.i.n i

..-I.l.l.-.-l.-!.-.ﬁ.I. an -..._. - :

. ...n._......lrr-_.la.r.l.lr.-..-._.-.—l. l..\.

Rt o S

b " B e, i-.l-_-.

b Tl




B = T~ e <y




29 March 30 April

-l-his book is in three parts. The first is the visual presentation of a thesis | have been
developing over the past two years. The second is a collection of extracts from some of
the documents | came across during my research. And the third is a selection of notes,
essays and letters written to clarify my ideas as they developed and as pant of a dialogue
with Martin Kemp, Charles Falco, John Walsh and other experts. This correspondence
tells the story of my investigations.

The thesis lam putting forward here is that from theearly fifteenth century many
Western artists used optics - by which | mean mirrors and lenses (or a combination of
the two) - to create living projections. Some artists used these projected images directly
to produce drawings and paintings, and before long this new way of depicting the world
- this new way of seeing - had become widespread. Many art historians have argued
that certain painters used the camera obscura in their work - Canaletto and Vermeer,
in particular, are often cited - but, to my knowledge, no one has suggested that optics
were Lsed as widely or as early aslam arguing here.

In early 1999 | made a drawing using a camera lucida. It was an experiment, based on
a hunch that Ingres, in the first decades of the nineteenth century, may have occasionally
used this little optical device, then newly invented. My curiosity had been aroused when
Iwent to an exhibition of his portraits at London’s National Gallery and was struck by how
small the drawings were, yet so uncannily ‘accurate’. | know how difficult itis to achieve
such precision, and wondered how he had done it. What followed led to this book.

At first, | found the camera lucida very difficult to use. It doesn't project a real image
of the subject, but an illusion of one in the eye. When you move your head everything
moves with it, and the artist must learn to make very quick notations to fix the position of
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1 May 3 May

the eyes, nose and mouth to capture 'a likeness'. It is concentrated work. | persevered and
continued to use the method for the rest of the year - learning all the time. | began to take
maore care with lighting the subject, noticing how a good light makes a big difference
when using optics, just like with photography. | also saw how much care other artists -
Caravaggio and Velazquez, for example - had taken in lighting their subjects, and how
deep their shadows were. Optics need strong lighting, and strong lighting creates deep
shadows. | was intrigued and began to scrutinize paintings very carefully.

Like most painters, | imagine, when | look at paintings | am as interested in ‘how' it was
painted as 'what' it is saying or ‘why’ it was painted (these questions are, of course, related).
Having struggled to use optics myself, | found | was now looking at pictures in a new way.
| could identify optical characteristics and, to my surprise, | could see them in the work of
other artists - and as far back as the 1430s, it seemed! | think it is only in the late twentieth
century that this has become visible. New technology, mainly the computer, was needed
to see it. Computers have allowed cheaper and higher-quality colour printing, leading to
a great improvement in the last fifteen years in the standard of art books (even twenty
years ago, most were still in black and white). And now with colour photocopiers and
desktop printers anyone can produce cheap but good reproductions at home, and so
place works that were previously separated by hundreds or thousands of miles side by
side. This is what | did in my studio, and it allowed me to see the whole sweep of itall. It
was only by putting pictures together in this way that | began to notice things; and I'm
sure these things could have only been seen by an artist, a mark-maker, who is not as far

from practice, or from science, as an art historian, After all, I'm only saying that artists

once knew how to use atool, and that this knowledge was lost.

the imreduction -~ 13




| discussed my observations with friends, and was introduced to Martin Kemp,
professor of art history at Oxford University and an authority en Leonardo and the links
between art and science. From the start, he encouraged my curiosity and supported my
hypotheses, albeit with reservations. Others, though, were horrified at my suggestions.
Their main complaint was that for an artist to use optical aids would be ‘cheating’; that
somehow | was attacking the idea of innate artistic genius. Let me say here that optics
do not make marks, anly the artist’s hand can do that, and it requires great skill. And optics
don’t make drawing any easier either, far from it =1 know, I've used them. But to an artist
six hundred years ago optical projections would have demaonstrated a new vivid way of
locking at and representing the material world. Optics would have given artists a new tool
with which to make images that were more immediate, and more powerful. To suggest
that artists used optical devices, as | am doing here, is not to diminish their achievements.
For me, it makes them all the more astounding.

Other questions | faced were, ‘Where are the contemporary writings?' ‘Where are the
lenses? ‘Where is the documentary evidence?' | could not answer these questions at first,
but | was not put off. | know artists are secréetive about their methods — they are today, and
there's no reasan to suppose they were everany different. They were prabably even more
secretive in the past: in medieval and Renaissance Europe, for instance, those who revealed
the 'secrets’ of God’s kingdom might have been accused of sorcery and burned at the stake!
| was tofind out later that there are, in fact, many contemporary documents which support
my thesis (you can see extracts from some of these in the second part of the book).

The popular conception of an artist is of a heroic individual, like, say, Cézanne or van
Gogh, struggling, alone, to represent the world in a new and vivid way. The medieval or
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Renaissance artist was not like that. A better analogy would be CNN or a Hollywood film
studio. Artists had large workshops, with a hierarchy of jobs. They would attract the
talented, and the best would be quickly promoted. They were producing the only images
around. The Master was part of the powerful social élite. Images spoke and images had
power, They still do.

| had begun to juxtapose images — Ingres and Warhol, Diirer's and Caravaggio's
lutes, Velazguez and Cranach - before Gary Tinterow invited me to speak at an Ingres
symposium at the Metropolitan Museum in New York, and with the addition of some
of my own camera lucida drawings | put together a slide show upon which | couid base
my talk. The evidence | was presenting was the pictures themselves - but | had learned
a great deal by making those drawings, and | felt my experience as a practitioner must
count for something. After the talk, Ren Wechsler wrote an account of my developing
theories in the New Yorker, and | soon began to get letters from all over the world. Some
people were shocked at my suggestions; others were excited by the implications, or said
that they had noticed similar things themselves,

| was already aware that this was a big subject. And the response to Ren's article
showed me that it was of interest to a great many others. At the lecture, the audience had
responded immediately to the images, and | realized that if people were to be convinced
by my arguments they had to be presented with the visual evidence | had observed in the
paintings. A book seemed the best way to do this. You bring your own time to a book, it is
not imposed, as with film or television. With a book you can stop to think something
through, or go back and look at something again if you need to, The central argument
had to be visual, | decided, because what | had found came from looking at the pictures
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twhich, as art historian Roberto Longhi pointed our, are primary documents). | realized
I would have 1o write and design the book at the same time. As it turned out, many key
discoveries were still to come - measurable optical distortions in paintings, for example,
and that a concave mirror can project an image - so the scope of the book expanded
a5 it progressed,

In February 2000, with the help of my assistants David Graves and Richard Schmidt,

| started to pin up colour phatocopies of paintings on the wall of my studio in California.

I saw this asa way | could get an overview of the history of Western art, and as an aid to
the selection of pictures for the book. By the time we had finished, the wall was seventy
feetlong and covered five hundred years more or less chronologically, with northern
Europe at the top and southern Europe at the bottom.

As we began to put the pages of the book together, we were also experimenting
with different combinations of mirrors and lenses to see if we could re-create the ways
inwhich Renaissance artists might have used them, The projections we made delighted
everyone who came to the studio, even those with a camera in their hands. The effects
seemed amazing, because they were unelectronic, The images we projected were clear,
in colour and they moved. It became obvious that few people know much about optics,
even photographers. In medieval Europe, projected ‘apparitions’ would be regarded as
madgical; as | found out, people still think this today.

In March we were visited by Charles Falco, an optical scientist who had read Ren's
piece in the New Yorker Charles instantly became an enthusiastic and insightful
correspondent, and what is more, his detailed calculations, based on 'optical artefacts’
in the paintings, provided scientific data to back up my arguments. All the time, the
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evidence - visual, documentary and scientific = was mounting and becoming more and
maore compelling,

It is perfectly clear that some artists used optics directly and others did not, although
after 1500 almost all seem to have been influenced by the tonalities, shading and colours
found in the optical projection. Brueghel, Bosch, Grinewald immediately come to mind
as artists who were not involved in the direct use of optics. But they would have seen
paintings and drawings made with them, and maybe even some projections themselves
(tosee optical projections is to use them); and as apprentices they probably copied works
with optical effects. | must repeat that optics do not make marks, they cannot make
paintings. Paintings and drawings are made by the hand, All| am saying here is that, long
before the seventeenth century, when there is evidence Vermeer was using a camera
obscura, artists had a tool and that they used it in ways previously unknown to art history.

It seems to me that my insights open up a vast range of issues and questions. Some
must remain unanswered here;some, lam sure, are as yet unasked. This book is not just
about the past and the secret technigues of artists; it is also about now and the future, the
way we see images, and perhaps ‘reality’ itself, today. Exciting times are ahead.

This book would not have been possible withput the collaboration, enthusiasm and
support of others - too numerous to catalogue at this point, where the reader will want
to get on with the book. By deferring my tribute to them until the end, | hope to be able

to acknowledge their invaluable contributions more fully,
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This part of the book is in the form of a visual argument. Early on, | was

asked,'What are you seeing?’ - | am trying to show you here. | will make

comparisons between paintings from different times and places, between

works of close contemporaries, and between different paintings by the
same hand.The chronology will emerge, and is summarized at the end.
When | went to see the Ingres exhibition at the National Gallery in
Londeon in January 1999, | was captivated by his very beautiful portrait
drawings - uncannily ‘accurate’ about the features, yet drawn at what

seemed to me to be an unnaturally small scale.What made Ingres’s



achievement in these drawings all the more astounding was that the
sitters were all strangers (it is much easier to catch the likeness of
someone you know well), and that the drawings were drawn with great
speed, most having been completed in a single day. Over the years | have
drawn many portraits and | know how much time it takes to draw the

way Ingres did.| was awestruck.'How had he done them?’l asked myself.
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On the opposite page is a reproduction of
Ingres's portrait drawing of Madame Louis-
Francois Godinot from 1829, 1t s reproduced at
exactly the same size as the real image. Although
it is net regarded as one of Ingres’s finest drawings
of the period, it is very useful for cur purgoses for
it contains a number of visual clues that suggest
he used a camera lucida — an instrument made in
1806 for artists, mainly as a measuring device for
drawing — 1o create it

You will come across my term ‘eyeballing’
thraoughout this book. By this, | mean the way an
artist sits down in front of a sitter and draws or
paints a portrait by using his hand and eye alone
and nothing else, looking at the figure and then
trying to re-create the likeness on the paper or
canvas, By doing this, he ‘gropes’ far the form he
sees before him.

But the swiftness of Ingres's lines in this
drawing does not look groped for, The form is so
precise and accurate, | think he did the head first
by locking at the lady through a camera lucida and
making a few notations on the paper, fixing the

pasition of her hair, her eyes, her nostrils and the




edges of her mouth (notice the deep shadows).
This may have taken him a few minutes to do
Then, he finished drawing her face from
observation, eyeballing - the delicacy of the
portrait suggests he spentan hour or two doing
this. Later, perhaps after lunch, he did the clothes,
but for this he would probably have had to move
his camera lucida slightly. It is now we notice that
the lady's head seems very large in relation to her
body, especially compared with her shouiders and
hands. If Ingres had moved his camera lucida to
get in the clothes, a slight change in the
magnification would have occurred, explaining
the difference in scale we have noticed. | think this
is what happened, because when we reduced the
head by about 8% (left) it seemed to it her body
much better.

the visual evidence
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|ngre5 opposite; Warhol above. | know that Warhol used a projector to
make drawings like this. His line has an abviously ‘traced’ look. It was
seeing this drawing that made me recognize a similarity to the clothes
iningres's portraits, In the Warhol, the left-hand edge of the bowl moves
cleanly down, but instead of continuing round the bottom of the bowl
to describe its shape, the line veers confidently off to theleft toform a
shadaw. Similarly, in the Ingres, the cuff of the left sleeve is not followed

'round the form’ as you would expect, but carries on into the folds.

L -

thevisual svidence

Ti'w three small drivwings by Ingres on this
paae, onthe other hand, are all abyiously
eyeballed The lines are groped for, there are
signs of hesitation: My word 'groping’ suggests
uncertainty - Exactly where s the correct
positian? he seems 1o ask. Naotice the difference
bBetveen thesleave tothe right (donein

a conventional, eyeballed way) with that on the
opposite page, which is drawn with confidence
and continuous lines. There is no groping here -
indeed, once again the drawing has the look of
Warhol's traced line. It seems to have been done
with a certain speed. All drawn lines have

a speed that can usually be deduced: they have
a beginning and anend, and therefore
represent time, as well as space. Even a tracing
of a photograph contains more 'time' than the
ariginal photograph {which represents just
afraction of a second), because the hand takes

time todoit.
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The camera lucida is not easy to use. Basically,

it is @ prism on a stick that creates the illusion of
an image of whatever is in front of it on a piece
of paper below, This image is not real - itis not
actually on the paper, it only seems to be there.
When you look through the prism from a single
point you can see the person or objects in front
and the paper below at the same time, If you're
using the camera lucida to draw, you can also
see your hand and pencil making marks on the
paper. But only you, sitting in the right position,
can see these things, no one else can. Because
it is portable and can be carried anywhere, the
camera lucida is perfect for drawing
landscapes. But portraiture is more difficult.
You must use it quickly, for once the eye has
moved the image is really lost. A skilled artist
could make quick notations, marking the key
points of the subject’s features. In effect, this is
a fast forward of the normal measuring process
that takes place in the head of a good
draughtsman but which usually takes much
longer. After these notations have been made,
the hard work begins of observing from life and
translating the marks into a more complete
form. ltried to use the camera lucida myself for
a year, drawing hundreds of portraits with it,
including those of the National Gallery guards
on the next page.
















£ Ingres used a camera lucida to draw portraits
then perhaps he used optical devices for his
painting, toa? Take, for instance, the very
beautiful portrait of Madame Leblanc opposite,
painted in 1823, more than Afteen years before
the Iinvention of chemical photography. Look
how precisely realisticthe patterned fabric
appears. How different it seems from Cezanne’s
study of a curtain on the left, a picture that was
certainly eyeballed. The hand and eye (and
heart) are at work there; you can plainly see how
the image was constructed. Was the fabric on
Ingres’s portrait done in the same way? If you
reject the use of some kind of optics, then you
have to say yes, that it, too, was eyeballed, But

| ind this hard to believe. There is no
‘awkwardness' in the depiction of the folds, the
shadows or the delicate pattern, which follows
every turn of the materal soconvincingly. It
would take observational and painting skills of
the highest order to do this 'freehand’. |t would
also have taken a vast amount of time, precious
time for an artist whowas in as much demand as
Ingres. Surely, if he had known of a way of
speeding up the process he would have used it
He was, after all, in the business of making
images. Ingres lived to see the advent of
photography and, according to one account,
made use of photographs in his later years. He
would certainly have known about the camera
obscura and there is no reason to suppose he
would not have made use of that, tao. The fabric
draped over Madame Leblanc’s chair could not,
| believe, have been done without some optical
help. The pattermn follows the folds flawlessly,
which means it must have been plotted point by
point. Optics provide the only practical means

1o be able to dathat







| am confident that Ingres used some form of optical device in his art,

probably a camera lucida for the drawings, but perhaps some form of
camera obscura for the meticulous detail in the paintings.This seems
to me the only explanation. But Ingres was not the first to use optics.
Vermeer was thought to have used a camera obscura - this can be
deduced from optical effects in the paintings.Was he the first, or were
artists using optics before him? | started to look through books and
catalogues for whatever evidence | could find.| began to see things

| had never noticed before. My curiosity grew,




1438 Fizanello

| began 1o notice clothes. Giotto's full-length
lady of 1303-5, for instance, isdone in asimple,
graphicway. Pisanello follows form in'a more
‘aocurate way. But by 1353 Moroni Is paintirg
the most elaborate of dresses, with a bold
design that is always believable on its surface,
fallowing the folds, and with subtle highlights
and shadows all depicted. On the next two
pages, another comparisen shows a similar
development, and perhaps reveals the use of

a newvw tool,
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1514 LucasCranach the Elder

Jﬂhgam elaborate fabrics, Neither Giotto nor
Cranach shows patterns closely following the
folds, but in Moroni's portrait the delicare
design follows the complex curved surfaces

precisely. Have we got a new tool at work here?

1 1302-5 Giolio 1560 Giovanni Battista Moron
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1625-7 Anthony van Dyck







OppmiLE is a detail of the armour from the van Dyck,

which is stunningly painted and would have been
very difficult to do, even with optics. Aboveisa

photograph of some armour - using optics, of cour

1625-F Anthony van Dwck
the visual evidenc







1623 Gernt van Honthorst

€. 1623 Gerritvan Hontharst _ . )
The:r.* two paintings may show the beginning of the use of opticsin

art (the Masacciol and its height (the van Honthorst). Masaccio's angel
has a superbly foreshortened lute, which may have come from a
knowledge of optics. But now compare his musician with the merry
one painted by van Honthorst two hundred years later. In black and
white, the Dutch painting looks like a photograph, with the lighting
wie associate with photography. How could this change, this ‘advance
innaturalism, have happened? Better drawing skills cannaot be the
answer - van Honthorst's drawings (above left) seem rather crude

when compared with his paintings

1426 Masaccio







Here's another comparison between bwo pictures at either end of the Renaissance to
show you the dramatic transformation that took place in painting: the detail opposite is
from Giotto's The Death of the Virgin and dates from 1310-11; the one on this page is by
Caravaggio and is from 1599 Compare the wings, in particular. Giotto's are an imaginative
invention (he probably hadn't seen an angel in real life!), They look very beautiful but are
stylized compared with Caravaggio’s, which look much more ‘photographic’. Because of
his method of working, Caravaggio probably had some real wings right there in front of
him - perhaps a pair of eagle's wings. We know that he only painted directly from the
model ('He can't paint without models’ was a contemporary criticism of his work). The
same, of course, could be said of any photographer (until very recently, that is - computers

have changed what used to be a fundamental requirement of photography).
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My Great Wall allowed me to see, with one sweep of the eye, what art

historians have long recognized as a shift towards ever greater
naturalism from the fifteenth century to the nineteenth. But what was
immediately apparent, surrounded by so many images, was that this

was not a gradual process - the optical look arrived suddenly, and was




immediately coherent and complete.

I know from experience that the methods artists use (materials, tools,
techniques, insights) have a profound, direct and instant influence on
the nature of the work they produce.The sudden change | could see
suggested to me a technical innovation rather than a new way of
looking that then led to a progressive development of drawing skills.
We know of one such innovation in the early fifteenth century - the
invention of analytical linear perspective.This provided artists with
a technique for depicting recession in space, with objects and figures
scaled just as they would appear to the eye from a single point. But
linear perspective does not allow you to paint patterns following folds,
nor shine on armour. Optical aids would, but it is commonly assumed

that the technology and knowledge did not exist until much later.

These two pictures are of the same subject - the Pope with
attendants. The one on the left was painted around 1475 by
Melozzo da Forli. it is clearly of the mathematical school, with
its space and architecture rendered according to the laws of
linear perspective. It shows na obvious evidence of optics;

| show it only as a contrast with the work opposite. Raphael's

1518-19 portrait of Leo X seems of a completely different
order. It was said that people gasped when they saw it -
‘arealistic marvel, "amazing verisimilitude’, etc. Andrea del
Sarto said that making a copy of it was the hardest thing he'd
ever done. Look at the Pope's clothes, for instance: they are
depicted 'naturalistically’ and with convincing volume. The
space, on the other hand, seems unreal and enclosed, and it
has a dark background, features | was beginning to notice in

other suspected 'optical’ works, too. That the standing
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, that Raphael was at least aware of lenses {though
not that he knew how to use them). He would have wanted
he could. Asa professional
would have used all the tools
at his disposal, including, if he thought they would help,
ild not think I'm a great artist at the height of

the Renai vhio shiould disdain such methods.”
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S-;;-|---__= of the most difficult things to paint with linear perspective are curved objects
such as lutes. Durer's famous woodcut of 1525 suggests that some artists used
technical aids to help them. Direr was a prodigy. a great draughtsman, yet he also had
a keen interest in technology. Here he shows how a piece of string is attached to a
point on thewall, representing the observer's viewpaint. The string is then connected
to a pointon the lute and its position is recorded by moving two other strings
stretched across a wooden frame and then marking where theseé meet on a hinged
screen. This is repeated until there are enough points on the screen to construct the
shape of the lute, It is a difficult process, ane that requires two men.

Mow look at Caravaggio’s painting of around 1595, These twao pictures were among
the first | brought together to ask a question. Could Caravaggio really have used
Diirer’s method to paint that incredibly foreshortened lute (he left no drawings), and
how about the violin on the table, and the music that follows the curve of the page so
perfectly? It would be very difficult to do these things with a drawing machine, and

yuld take a very long time. Was it just divine skill, or could he have used optics?







Cﬂr'ﬂdggiu painted his lute-player seventy years after Direr's woodcut, and, of course,
the technology of drawing machines may have moved on in that time. But were such
machines already out of date in 15257 Was Durer depicting an earlier and now obsolete
method of drawing ellipses and curves in perspective? Hans Holbein's The Ambassadors
(above) was painted in 1533, just eight years after Ddrer's print. It is Alled with curved and
spherical objects, all of which would have been difficult to eyeball, and yet all of them are
marvellously "accurate’ in their foreshortening. Holbein could have used Durer’s machine

to paint the lute on the bottom shelf, which is shown inmuch simpler foreshortening

than Caravaggio’s, and from a similar angle to that
in Ddrer's print, but leok at the other curved
objects, The celestial globe on the top shelf, for
example, is parfect in its rendering, The patterns
on the curtain behind and on the tablecloth are
utterly believable as they follow the folds. The
lines of longitude and latitude on the terrestrial
globe on the battom shelf trace the curvature of
the sphere precisely, as does the word "AFFRICA,
And the musical score is accurately depicted on
the curved pages of the open book. That alone
would have been nearimpossible to paint using
Darers machine. It would have been possible,
however, to use a lens to project an image of the
book and the other three-dimensional objects
onto aflat surface and trace the now
two-dimensional, projected shapes.

The strange form in the foreground is a
distorted skull - Holbein has stretched it Such
distortion can be achieved by tilting the surface
onto which you project an image. | produced the

detail of the skull below by squeezing it back into




shape on a computer. It looks very 'real’. Is this not
a clue that Holbein used optical tools?

tis now generally accepted that Vermeer

optical instruments but

¢ in his painting
Wan Leauwwen the great micr
lensmaker, was ighbour of his and executor
of biswill.) Much of the evidence is within the
paintings themselves. Yermeer seams to have
IEeN |_'J=_'-I:£| hted by the I.'.I!:Ifll.:.ﬁl effects of the lens

o re-create them on the canvas
s and figures are somet
things are painted in soft foc

er. In this painting
a milkmaid, for inthe
foreground is out of focus compared with the
2l nanging up behin

d, a gistortion Vermee

een wilh the naked




Wwas an artist who had used optics — his paintings
demonstrate as much.

would like to point out here that this is

Vermeer's most solid figure. She has a greater

presence than his ladies. Could this be because

she s asenvant (one of theso-calleg low-hfe’

L11]

subjects of many early optical painters) and so
wouldn't have been able o complain, 'Ol [ have
a headache. | need to ke down now, which

ladies’ would have been able to get away with?

c. 1658-60 lohannes Vermesy







One of the PaIniings on my wall w

of the keyhole' pattern on the arie

would have had little meaning be
DUt a lens

that there are at least two

on the detail of the border opposite. Had linear

would h

a single viewpoint. But halfs
slightly different direc
pattern but disc

magnification. The difference would be only

in the centre, being i

much to ignore. The solution was to

'optica

Va5

Id. | showed this to Charles Falco, an aptical st

vanishing points in the picture, This

ian. Charles rea

ck part of the carpet. But refo

imies broader, would have

il artefacts’, and are solid sci

1543 Lor

s Husband and Wife by Lotto. | noticed that the top
ntal carpet clearly goes ards which

ore optics). The human ey auld not see it like this,
ist, and he pointed out
can be seen mostc

the pattern

receded in a straight line, the single vanishing point corresponding to

ay back there is a kink in the pattern and it carries on in a

ed that Lotto had set up a lens to project the

wered that it could not all be in fecus at the same time. He had to

g has a side effect - it changes the
slight on the narrow border, but the pattern
changed five times as much, 1oo

paint it out of focus. For Charles, these effects are

entific evidence of the use of optics.
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A 1532 Hans Holbein

Here's another carpet | found whose
perspective seems wrong. The pattern in
the left-hand corner seems ‘true’, but as you
move back towards the letter, the table
begins to loom up; and at the bottom right,
it unexpectedly drops away, as if its corer




has been chopped off. Also, we seem to

be looking down on the box of coins left
teetering on the edge from a different angle
than the table itself. Again, these distortions
suggest the use of a lens not geometry, and
this a decade before Lorenzo Lotto,
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Mnrﬂ than Rfty yvears before Lotio's Husband
and Wite (and thirty years before Raphael was
:n Rome working on his portrait of the Pope),
Hans Memling painted these flowers onto the
back of the portrait shown an the left. |1, tog,
contains an oriental carpet where a change of
perspective can be seen on its pattern: the half
of the carpet in front of the jug has a different
vanishing point (A) from the half behind (B)
This suggests that Memling, like Lotto and

Holbein, had used some kind of optical device
rather than linear perspectivewhen painting
the carpet, because he simply wouldn't have
done it this way if he had used geometry, He

probably painted the front first, and then,
because of depth-of-field problems, refocused
his lens before painting the back, hence |

a second vanishing point. This picture seems to
indicate that in narthern Europe, at least,

artists were using optics as early as the

¢. 1485-90 Hans Memling end of the fifteenth century.
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a sudden, dramatic change stood out.

Here are four portraits painted 130 years apart. Giotto's of 1300 certainly has
an interesting exprassion in the face, Sixty-five yvears later an unknown artist
makes a portrait of Rudolf IV of Austria - like Giotto's, itis awkward. By 1425,
inltaly, Masoling has more order in the face; the turban seems to follow the
torm of the head and looks as though it hits properly. But just five years later, in
Flanders, something happens. Robert Campin’s face looks startlingly 'modern’
itcould be someone from today. There is clear lighting —notice the shadow
under the nose - suggesting a strong source of light; the folds in the turban

en't awkward: the man's small double chin is seen clearly; and the mouth and

visual svider

£. 1430 Robert Campin

£, 1425 Maiolino da Panicale

eyes are far more related, giving an intensity to his appearance. This painting
has a totally different 'loak’.
Of course, the medium is different. Campin’s portrait is one of the earliest

uses of oil tempera, which makes the blending of colour much easier. Yetit is the



riew ook’ that interests us here, a look that is radically different from Giotte’s

(compare his faces on the next page against those of Dieric Bouts). By itself, ail

paint is not enough to explain this change, Something else is in play.

The only other faces that compare with the Campin are the ones by Masaccic
in the Brancacci Chapelin Florence, which date from 1422, They certainly have
individuality and could have been done by the same method, though the fresco
technique hides this. Mevertheless, the dates are almost the same - the big

change occurred some time around 1420-30.

the wvisual evidence
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—I_i_:- emphas| ain what happened within the
space of just a few years, compare these two
pretures, one painted in Florence in 1423, the other
in Bruges around 1436 Gentile da Fabriano's

fabrics are elaborate but do not follow the form

convincingly —t ire essentially flat. Van Eyck's

Chancellor Rolinwears similarly heavy clothes, and
they are equally elaborate - look at the highlights
in the gold thread. But unlike da Fabriano's fabrics,
they have convincing folds and give the impressian
that a real person is wearing them. Like Robert
Campin's man in a red turban, the portrait of the
Chancellor is also much more individualistic and
‘modern’ than any of the faces in the Gentile da
Fabriano. Notice, too, the ‘accurate’ architectural
reliefs behind him.

Having at first observed only that painting
the end of the Benaissance was much more
nataralistic than it had been at the inring,
we can be much more specific: the change to
greater naturalism occurred suddenly inthe late
14205 or early 14305 in Flanders. Could this have
been down to optics? What other explanation
could there be? Why would artists like Campin and
van Eyck suddenly start producing far more
moedern, ‘photographic-looking” pictures? We are
familiar today with images projected through a
lens. A camera works because animage of the real
world' is projected onto film. Had Campin and van

Eyck seen the world projected in this way?




< 1423 LentledaFabnano ¢ 1436 JanvanEyck =

can be certain that Robert Campin and Jan

van Evck knew about mirrors and lenses - the
twa basic elements of the modern camera = for

they painted some In several of their pictures

of the 1430s fand, at that time, painters and

mirror-makers ware both members of the same

guild). In the Campin, the mirror is convex

(easier to make thana flat mirror);and in the

wan Evck, Canon van der Paele holds a pair of

spectacles. Lenses and mirrors were still rare

then, and artists would have been fascinated by

the strange effects they produced. As peaple

who made images, they must have been

amazed that whole figures, even whole rooms,

could be seen in just a small convex mirrar. !
Surely it is no coincidence that such mirrors

arrved in painting at the same time as greater

individuality appeared in portraiture,



van Evck =

1436 Jan




Mg S80od Visd 1o
o Just happened lo gy -
EPal g Couicsien
optica qualitles of alensand
s ontoa Rat syrface. Suddenly
gt LS was Comimon
be it is |n the arehed world Bl
The naxt day, we useda ssimpleshaving
nrrar - the aply known domeshic use iara
oncave mirfor — 1o praject magss anbo a wall
Ve could see them soclearly — i was a Eureka
noment. The equipment we used wassimple
e small - abiout the size ofa top ol 3 can and
ot very thick Nottimgmuch really; somall
g htoslipin & pockst
Then | started to experiment. To make the
wojected fmages even Clesrer Feut a habe in
p piece of board té make a little windaw lHe
hiose] had seen o Mikherlanibi b portiails
then placad this board (n s doorway ang
sacked out the room, | pinned a plece ol papar
et b the holi, Inside the datkensd ygom, and
= up the mirron opposite the window and
urned |t slightly lowardsthe paper, Then 4
rierid sat autside thie hole in Ehe Brght sanfight.
nside the room, | coutd see his face on the
paper, upside dovn bk right wiay round-and
lary clear. Because the image wast not revelsed
| was alzle to make a Tew key 'mpasurents
wnd mark aut the cotnsis of ths ayes, noks,
notth, just like | had done with e caners

ucicka Then | took the papes down, Turmed it the

gl way up and wiorked Tromm T, whdch IS wihat

mdoing here, The image fram the ‘'miros-lens’

ws | callit, ramained there on the black wall.
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ws visual evidenc

These photographs show the process in more detall. At the
top left you can see the projection on the paper as | make
my initial marks, two stages of which you can see top right.
After making the measurements, | take down the paper and
complete the drawing from life {the finished portrait is
opposite), The subject, who sits outside throughout, can
see very little of what is going on in the room. He Is not even
aware that the mirror 15 there (above and left),

have been told by some art historians that there are
written accounts of similar set-ups in the fifteenth and

sinteenth centuries, but as yet | have not located them.






1816 Jean-Auguste-Dominique ingres

Ti e partrait above right is one of the few surviving drawings by Jan
van Eyck. It is said to be of Cardinal Niccold Albergati, and was drawn
while he wasin Brugeson athree-day trip in December 1431. To me
it has the look of an Ingres drawing, like the one above, for the

physiognomy is perfectly accurate while the clothes are less precis

(]

possibly eveballed. The Cardinal's pupils are sharply contracted, as if
he were in a strong light. As | discovered with my mirror-lens set=up,
you nead a strong light for any ‘natural’ projection

Van Eyck's drawing of the Cardinal is about 48%; life size, but the
te} 154 1% larger than the drawing. What is amazing is
that when you enlarge the drawing by that amount and lay it over
many of the features line up exactly:-the forehead and
heek, the nose and the nostrils. the mouth and the lips, the

i the laughter lines

all align perfectly. Now shift the drawing

to the right by just 2Zmm and the neck and collar match; shift it up by

4mm and the earand left shoulder are spet on. Charles Falco pointed
this out to me. As he said, to have scaled the drawing up so precisely,
van Eyck must have used an aid of some kind. It cannot have been

squared up - the correspondences between the sketch and finished

painting are toe exact — but optics could account for this precision.

It van Eyck had used a mirror-lens like mine 1o produce the drawing

quickly (Albergati was in Bruges on business and van Eyck had a limited
time to take his lkeness), he could have then, with thea same mirror,
built an epidiascope, which projects an image from a flat surface onto
another, enlarged or reduced, to transfer the magnified drawing to the
panel. In the process, he may have knocked the mirror, the arawing or
the panel by a few millimetres, thus accounting for the shifts in the

alignment of features we noticed.






1432

1430

2000

1480-30

£, 1475

1475

1506-8

1454

Lﬂll'. =L d 51 At e -': d L &5
Albergati, word of the new style would spread and others would try to imitate it. Their
Lo ould want to be portrayed just as accurately and vividly - it's human vanity
L gee poriraits from the fifteenth and sixteenth centunes, and notice hoy
saw earlier. They are remarkably similar in scale,

he Glottos




1446 c. 1470

1480 1487 1497

composition and lighting. They all look as if they're seen through a window, and many
have a shelf or ledge at the bottom. Why? The mirror-lens is one explanation, and to me
the most convincing: our hole-in-the-wall experiment produced identical effects.

lam not suggesting that all these artists used the mirror-lens themselves, or even that

they knew about it, but once one had used it others would try to re-create the look.
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Tln s Last Supper scene is the central panel of an altarpiece pamted

by Dieric Bouts betwaen 1464 and 1468, Just like in the Arnoff

individuality, Bt they

Some of the figures

Lsing a window ust ke the oneon the b wall, and then pieced

together on the panel. In effect, it's a collage. Bouts has managed to



construct the painting so beautifully that we accept its marvellous
space as a believable unit, The effect, though, is to bring everything
leven distance} close to the picture plane

My own polarcid collages have the same effect. Every single
photographwas taken close to the subject, and then put together

tomake an attempl at space, Many windows, Many windows,













windows onto the world - it has a 'multiwindow’ perspective, We see each igure
straight on, regardless of where they are in the scene, eve yse oni the distant
mountains. There are also dramatic differences in scale (or magnification) - just

compare the shepherds to the right of the Virgin with th els beside them.

The kneeling man on the leftis Portinari himself. His head was actually painted

on a separate support and stuck onto the panel later. We can be sure that that
particular window, at least, was done separately from the rest of the picture and

so has a different viewpoint.







ILseem autageous 1o compare these two
butitis only in their spatial structures that | am
Evck's GhentAltarpiece (1432) has the
yreat depth whenseen inthe onginal, the
1g colours (not reproducible here) playing an important
hen vou look at the painting in the flesh you

1150 notice that everything is seen close up, brought up against

T
4
—
o
o
(28]
st

ne, Itis notlike the depiction of space in, say,
1 Piero della Francesca - think of the Flagelfation {see page 125)
In tha eighteentn century, some commeantators thought
that the altarpiece was an example of 'wrong perspective’
it didn't follow the rules —and yet the sense of depth is always

there. We look straight on at the lamb of God, and we move

ntheforeground are seen from the front, with a slight rise of
view point towards the centre, The crowds inthe middie

ead on, with very beautiful details of bushes

dCCEpl one central viewpoint, but our mind's EYE MOoVa5
around close 1o everything, except the far horizon, which has to
be near the top of the picture.

Although Pearblossom Highway looks like it has a central
fhixed viewpoint, none of the photographs that make it up were
taken from what could be called "outside’ the picture, | moved
about thelandscape, slowly canstructing it from different
viewpoints. The stop sign was taken head on, indeed from
a ladder, the words 'stop aHEAD" on the ground were seen from
above (using a tall ladder), and everything was brought
together by 'drawing’ to create a feeling of wideness and
depth, but at the same time everything was also brought up
to the picture plane.

Is this the effect of the montage technigue? What is known
van Eyck's methaods is that he made lots of drawings of

various elements and then ‘drew’ the whole painting out in




and plants seen frem the front, again head on. The angels are
on the ground but their lovely shapes also suggest flying. The
rays of the sun radiate out as though the sun were the painting's
vanishing point{infinity), yet a V' shape rises from the bottom
of the picture to contradict this: It is a miraculots composition,
around which we move from viewpoint to viewpoint. it is not
‘primitive’ at all, as itis sometimes described, buta highly
sophisticated construction that is deeply satisfying spatially.
My own construction of Pearblossom Highway suggested to
me how this sense of both closeness to everything yet at the
same time depth could be achieved, Multiple viewpoints create

afar bigger space than can be achieved by one. Our bodies may

the yisual evidence

close to him, alterations of scale being made from an intuitive
but amazingly knowledgeable geometry. The farther away
acrowd js the smaller it seems, yet there is no loss of detail

(I scrutinized this painting with binoculars the last time | wasin
Ghent). We marvel at the ‘realistic details’, partly caused by use
of shadows, yet the source of light seems an even one, certainly
not coming from the sun. My point is that multiple viewpoints
{many, many windows) have a similar distancing effectona
two-dimensional surface as a bird's-eye view, but that this is
contradicted in the details. The Ghent Altarpiece is a magnificent
construction of wide and deep space that pulls us in. We are

outside it only for a few moments.
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Taseathe completely different kinds of space you get with single-point linear
perspective and ‘multiwindow’ perspective look at these two depictions of the
Last Supper. You feel with Andrea del Castagno's 1447-9 version (above) that the
action is taking place in a coherent space. This is because our viewing position is
fixed; we see everything from the same point. the floor is seen from above, the
table and disciples from straight on, and the ceiling from below. However, the
painting also points to one of the limitations of linear perspective: because it is

concerned with creating the illusion of depth, not of depicting everything equally,




the artist has had to use a friezelike composition to show each of the figures,
otherwise they wouldn’t all be visible. Suppose you take a photograph of
friends at a dinner party — unless you ask some of them to lean forward or back
{an indecorous pose for a saint), you won't see them all. Bouts's multiwindow
perspective, on the other hand, allows us to see everything in equal measure,
because we are constantly maving — or floating — from one part of the painting
to the next, never still. Though quite different, both pictures are beautiful

depictions of very sophisticated spaces.

visual evidenc
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Antonello da Messina is traditionally credited with the introduction of oil painting to
italy from the north, He may have seen a van Eyck painting in Naples, or he may have
actually gone to Flanders, He certainly discovered some of van Eyck's methods — could
the mirror-lens have been among them? This painting of 5t Jerome in his study of

. 1460-5 was regarded as being ‘very Netherlandish' at the time. It certainly seems to
combine the new northern technigques with Italian concerns. The strong shadows, for
instance, are unusual in Italian painting of this time, but could be explained by the
lighting needed for the mirrer-lens. The room itself is drawn according to Alberti's linear
perspective but the objects within it aren’t - they are all seen head on. Many windows

within one window?

-:}
- N
(8]

T'].-.I Holbein understood and used Alberti's perspective is clearin this copy



one af nis drawings from . | 220 (opposiel. vet inthe above detall iram s
Ambassaodors we have what seems to be a collage construction. It is clear that the !
two books have vanishing points at different levels, which in analytical perspective j
means different eye levels, This indicates that they were seen at different times
and from different viewpoints, Was the painting constructed using a mirror-lens?
The globe seemis to suggest this: it is incredibly 'accurate’ in its spherical surface,
which is very difficult to do convincingly,

It's true we do not notice these two vanishing points easily, but there must
be a reason when as knowledgeable an artist as Holbein defies the conventions

They can be explained rationally by the mirror-lens collage technigue.

the visual evidence







With a mirror-lens projection, the usable image is never much more

than a foot (thirty centimetres) across - this is an optical characteristic
of all concave mirrors, no matter how big they are. Outside this ‘sweet
spot’it is impossible to get the image into sharp focus. Paintings made
with the help of a mirror-lens must therefore be very small, or must be
a collage of small glimpses: portraits; details of hands, clothes, feet;
fragments of landscape - and still lifes. From the late fifteenth century
(Memling’s little vase of flowers must be one of the first),and
increasingly through the sixteenth century, the still life gradually
became established as a genre in its own right. Inanimate objects do
not move (though they may decay), and can be carefully scrutinized
for a long time.They are perfect subjects for optical projection, and for

artists who used projections.

. A . W



On these two pages are a few photographs of

the still-life projections we made with a concave
mirror (seen on the right). On the leftis a
photograph of an arrangement we set up outside
in strong sunlight. Below it is its mirror-lens
projection inside our darkened room. Notice
how ‘painterly’ the projection looks. In this case,
the image has been projected onto a white
surface. On the opposite page is a photograph of
another of our projections, this time on a black
surface. Below it is a still-life painting by Chardin.

The two smaller pictures at the bottom of this
page show how, if you arrange some objects
farther back than others, it is impossible to have
everything in focus at once. This is because the
mirror-lens has a limited depth of field. But by
moving the mirror or the paper you can change
the point of focus. In the top projection, the
mirror is focused on the glass and the coffee tin;
in the bottom one, it is focused on the fruit. This
is a problem a photographer has to overcome,

as does a painter using opfics.
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the visual evidence = 105

this still life in 1602. The setting itself
our hole-in-the-wall technigue,

he { like thatwith such a 1g light on it

the cut melon (the lute of the fruit world) stay like that without

iry long, that's for sure, certainly not long enaugh




e eyeballed it so precisely. Cotan s is a beautiful painting with a lovaly,

sfying, yetsimple compaosition. The curve formed by the abjects has been

commented on before, and sometimes given a religious interpretation, But

ViSiiad £

| would suggest that the objects are all on the same plane because of the depth

-af-held problems | discussed and illustrated on the previous page. Now look at
the second version of Cotan's still life, also painted in 1602, The composition is
identical except for the addition of game and the vegetable in the bottom-left
corner. The quince, cabbage, melonand cucumber are all in exactly the same
place as in the first version. Could Cotan have used his mirror-lens as an

epidiascope to make this copy, as | think van Eyck had done with the portrait

of Cardinal Albaraati almost twe centuries earlier (tee paages 78917

WA 1
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FATTVEN Y Lean

|t seems to me that three win 5 are at work here. |f the Sure enough; when you divide the objects up as | have done

whole arrangement had been sel up together, the grape: here, each group looks like a complete picture in itself. Notice

would have rotted by the time the bas f pomegranates hac there are nooverlaps. Later on, artis ild develop th

been painte i the melon wouldn't have stayed as fresh as collage technique further, learning how to unite the separate

that fc g, especially in the intense summer heat of "windc ¥ placing objects en the various




Land he left no draw

uld have had to paint each section separately Like van Eyck with the chandelier, he could have used the

jether to create the bigger picture, mirror-lens to project each ‘window’ directly onto the canvas,
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C.—j:’avdgg o painted this basket of ot thirty
years before van der Hamen's fruit and just six
years hefore Cotdan’s two still lifes. 1tis seen
absolutely level and straight on. All the fruit

is depicted with great naturalism, and the
highlights and shading on the basket - the
result of intense light from the front left —are
simplified tonally. The background was
probably added later; It does nof seem to
correspond with the source of light. Below is

a photograph of an arrangement of fruit we
setup in my studio; below that is a photograph
of its mirror-lens projection. Look how the
highlights and tones of the basket are
simplified in the projection. Surely Caravaggio

knew about this simple scientific fact

N
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My projections of still lifes with a mirror-lens had a distinctive look:
objects seen head on, a unifying totality with strong highlights and
shadows, a dark background and restricted depth - all characteristics
imposed by the limitations of the equipment. As we have seen, artists
found ways of overcoming these limitations by ‘collaging’various
elements together to make a larger painting - but those elements are
still seen head on and close up.ltis the artist's compositional skills that
convince us everything is placed within a coherent space.

When conventional lenses became large enough and of good
enough quality to use instead of a concave mirror (some time in the
sixteenth century), an artist already schooled in the use of the mirror-
lens projection would see one distinct advantage: a wider field of view.
Several artists made this transition, but it is seen most clearly in the
work of Caravaggio. He used the lens so imaginatively that his example
soon had an influence across Europe, with young artists making
pilgrimages to Italy to see his paintings and to learn from his followers,

the Caravaggisti.




This is Caravaggio’s Sick Bacchus of 1594,
Caravaggio certainly owned mirrors - they are
mentioned in lists of his effects — and many
scholars accept that he used them. But
historians have generally interpreted
contemporary accounts of how he used mirrors
‘to paint portraits’ to mean that he was painting
himself. But if he had been using a mirror-lens he
would have been painting someone else. To
have painted this figure, Caravaggio may have
used the montage technique, capturing the
model in bits and then piecing him together.
On the right, | have made four windows to show
how this might have been done. Notice how we
look down on the table but see the still life of
fruit head on; the fruit also seems remote from
the figure, as if it were a separate composition.

Now turn the page and compare this
painting with another Bacchus that Caravaggio
painted just a year or so later. In the 1594
painting, the head and shoulders seem very
close to us (as we have seen, the effect of using
a mirror-lens and montage is to bring the
subject nearer the picture plane). But in the later
Bacchus, from 1595-6, he seems much farther
back. This is an effect you would expect froma
conventional lens, which can project a wider
field of view and therefore more of the figure in
one go. Also, see how the figure is holding the
glass in his left hand. Again, this could be
attributed to the use of a lens, which, unlike the
mirror-lens, reverses everything.

I see these two paintings as marking a
radical shift. | believe that at some point in the
mid-1590s Caravaqggio came into the possession
of a lens, perhaps given to him by his powerful
patron Cardinal del Monte, who had given
advice to Galileo about how he could improve
his telescope. The Cardinal was therefore clearly
knowiedgeable about optics, and no doubt
owned several lenses.













Three pa ntings of drinkers. In each case, the version
on the leftis the correct picture, with the sitter
holding the glass in their left hand; the one on the
rightis a ‘mirrerimage’. What isinteresting for me is
how the paintings on theright look mare natural and
harmonious, the models seem more comfortable.

| would suggest that this is because they were really
right-handed to begin with - they only appear left
handed because they've been reversed by a lens.
Most people lift a glass in their right hand; glasses
and cups are usually laid out on the right at dinner;
revoluticnares raise thairright fist; soldiers salute
with their right hand. Giotto and other earligr artists
painted people as they saw them, drinking with their
right hand. Is it acoincidence that at the end of the
sixteenth century, when | believe lenses were first
used by painters, there are suddenly a lot of left-
handed drinkers? This phenomenon appears with
-Afavaqoqo and lasts for about f'_:,rLy years, When

ood-quality Mat mirrors reversed the image back

1595~56
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1582-3 Annibale Carracei

1626-8 trams Hals

the visual pvidence




Cara‘u'agglu's new lens enabled him to attempt ever more complex and
naturalistic images. Below is his Supper at Emmaus from between 1596-8 and
1601. Look at the remarkable foreshortened arms of 5t Peter on the rightand
Christin the centre. Compare that realistic rendering with the awkward
depiction of a fallen knight in Paclo Uccello's Battle of S5an Remano from the
1450s (above), one of the best-known examples of Italian Renaissance linear
foreshortening. Though we accept Caravaggio's representation as natural, if
we look closer we see some strange discrepancies. Christ's right hand is the
same size as Peter’s, although it is supposed to be nearer to us; and Peter’s
right hand seems larger than his left, which is also nearer. These may be
deliberate artistic decisions, or may be a consequence of movements of lens
and canvas when refocusing because of depth-of-field problems. It is also
interesting to note that Caravaggio covers the patterned tablecloth with a
white one, eliminating the problem of matching the pattern when refocusing

(seepages 60-1).







| think Caravaggio used optics in the most skilful way,

in effect drawing with the camera. The new kinds of
spaces seen in his works are the result of his method ol
construction, which | assume will one day be worked out
by art historians with some knowledge of optics,
although | have an intuitive idea of how he did it. | must

point out here that Caravaggio made no drawings. None



are known, and historians have found no written
references to them. How, therefore, did he make such
complicated compaositions, without any mistakes or
corrections? ‘Intense, God-given talent that no one has
today’, say some people, He did indeed have terrific
talent, but I'm sure he also had a tool that gave an
optical base to his pictures.

if we look at this painting of Judith and Holofemes
of 1598 we can begin to get an idea of how Caravaggio
might have actually used his lens to create his carefully
staged tableaux. On many of his canvases, this one
included, there are a number of incised lines made with
the wrong end of the brush in wet undercoat, These
lines do not follow the forms precisely, and they do not
show enough to be compositional drawings: only the
key elements ~the head, the arms - are marked. | believe
that Caravaggioused this technique simply to record the
position of his models so they could take a break. They
could then resume their positions, and Caravaggio could

project the image and adjust their pose until they fitted

the incised lines,

He would not, of course, have needed all his models
there at the same time. The complete tableau would
need-only to be set up once — to mark out the averall
composition. After that, the models could come back
one by one, as he worked on different figures,
Caravaggio's maodels are not always looking where you
would expect - but the intended object of their gaze
would not have been there!

There is a parallel here with Andy Warhol's drawing
of Cologne Cathedral [lefi), drawn by tracing the
projection of a photograph (above left), His skill was to
know which lines were the mostimportant. The drawing

woulld not have looked like this if he had stood in front of

the cathedral and drawn it straight from life.

the visual evidence - 123

Lhmi.lng_l at Caravaggio's Calling of Saint Matthew (1599-1602), | think of him as like
a film director. Lighting, costumes, gestures - all would have been carefully staged.
It is clear that the window on the back wall is not a source of light. It has been
painted out, to avoid the problems of ‘contre-jour’ - against the day, or against the
light - difficulties that are familiar to any modern cameraman. Instead, thereis a
single light source, very strong from the right. A tableau is set up with careful

lighting - it would 1ake some time to do.



Oneé can ||'r't;1|,=1ir"|1_-l Him saying, Hase your hand so 1t catches the ||-;]|"|f__. MQ
face a little more this way, let's change the colour of that cloak to a lighter hue, it will
catch the light better and show off his shoulder, A white feather in his hat would
stand out against the dark wall. Make sure the foreground figure has a white sleeve.
Caravaggio is, indeed, a master at setting ‘the scene’, telling the story across the

painting - not in too much depth. The eye goes back and forth over the surface of

the picture, not into it. The wall sets up depth as fixed.

Compare this picture with Piero della Francesca’s Flagellation of Christ {1450s).
Piero is not a director with actors in front of him in the way that Caravaggiois. He
moves arms and hands in accordance with his knowledge of the laws of geometry

and perspective, the way he knows the figures to be, not the way he sees them,




Camvaggiu's heightened naturalism and

use of strong lighting were enormously
influential and soon spread to the rest of
Europe, particularly to Spain and the
Netherlands. One question we could ask is
how come so many artists could do it so
well and so quickly, without awkwardness?
Here are four paintings done by Veldzquez
in a three-year period. You can see his very

thie wisual ev|de




rapid development. The earliest two
pictures (above) seem very posed, the first
one even a little stiff. But the two later ones
seem fresher, as if the artist had ‘captured’
a moment, Like Caravaggio, he used
humble people as models (probably 1617-12
illiterate people as well, if the historian is

Wiy,
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looking for the written accounts of those
waorking for him). Veldzquez has also used
awhite tablecloth (4 la Caravaggio), thus
avoiding the Lotto pattern problem. All the

paintings have very strong lighting. Notice
the deep shadows from the objects on the
table and from the knife resting on the
white dish; also, the tilted copper pan with
its accurate shine. Just try putting a few
objects on a white tablecloth at home and
see what kind of light is needed to make
such dark shadows. The pointis that itis an
unnaturally strong light that has been used
here, one whose source is outside the
picture, like a theatrical spotlight. With the
exception of direct sunlight, you don't get
such a strong light naturally, certainly not
in scenes that are inside apparently
darkened rooms like these; but you need
such strong light to use optics.

in
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1618-19
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lnﬂmthe most famous of all Caravaggio's followers was probably

wmlﬂ‘ﬁm who produced a number of stunning candlelight scenes.
(e ntii SI.FasepﬁrhECdrpenmdFHS fnrmrrqale Could that




JUS’EDh Wright of Derby's picture of a scientific experiment of 1767-8 is another
example of a carefully staged tableau where the source of light is problematic -

is it really that glass of sulphur? Wright was friendly with some of Britain's leading
scientists and no doubt would have had access to some of the most sophisticated
lenses of the day. In any case, by the eighteenth century lens technology had
developed so much that camera obscuras could be bought in a shop, and they are
known to have been used by artists, among them Canaletto and Reynolds. Once
again, | am not suggesting that all artists used optics, only that the lens had become
so dominant that its image was now the model for all painting. Until at least the
invention of photography, its naturalistic look would be the goal of art, and the
principal criterion by which pictures were to be judged.




It is worth repeating here, | think, that optics don't make marks - they

only produce an image, a look, a means of measurement.The artist

is still responsible for the conception, and it requires great skill to
overcome the technical problems and to be able to render that image
in paint. However, the moment you realize that optics had a deep
influence on painting, and were used by artists, you begin to look at
paintings in a new way. You see striking similarities between artists

vou wouldn't normally associate: vou notice big differences between
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painters who are traditionally grouped together; and you see distortions
and discontinuities in pictures that are difficult to explain unless optics

had been used in some way.
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lngres opposite, Holbein on the left. Warhol

below, Compare the lines of the clothes on
Ingres and Holbein. They are made quickly
without hesitation and seem different in style
from the faces. The drawings are confident and
‘accurate’. Follow the lines on Holbein's sleeves.
They are made quickly in one go, like tracing.
following the falds and giving volume. The lines
in Andy Warhol's wad of money are similar, no
alterations, every one in a place that seems just
right. Each artist, of course, had a different
‘touch’. Ingres, a master of the pencil, shows the
most subtle variations; Warhol, hardly any.
Mevertheless, a similarity can be seen in all

three drawings | think.
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O‘n my wall, our old friend the Mona Lisa (1503) stood out. Hers
was the earliest portrait to have such very soft features. The subtle
shading around the eyes and mouth are completely different from
anything that had appeared before, including Leonardo's own
portrait of Ginevra de’ Benci painted almost thirty years earlier,
Turn back and have another look at them together. The lighting
on the Mona Lisa is certainly different from the 14746 portrait: it is
strong from above, causing the shadows under the nose and chin.

Did Leonarde use optics for the Mona Lisa? | don't know, but
what is certain is that he had seen clear images of the three-
dimensional world on a flat surface and in living colour. He certainly
knew about lenses (what didn't he know?). In his notebooks, he
describes the camera obscura and images produced by it, and
provides drawings of mirror-grinding equipment. ls it too far-fetched
to imagine that he had seen how beautiful the projected image was
and wanted to re-create the look himself? Perhaps that was enough
for him, and his drawing skills did the rest. His phenomenal abilities
as a draughtsman are well known, and he would have needed only
to see the projected image to re-create its look.

On this page we have three portraits from the fifteenth century,
and opposite we have portraits by Giorgione and his followers which
were painted in the sixteenth. Masaccio is an interesting case, on
which | will expand later, but what | want to show you here isthe v

different look of Giorgione's heads - the softness in the madelling

what a photographer might call 'soft focus'. The innovator, a few



] years before, was Leonardo.
- —

1450 Andrea del Castagno

¢ 1501
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How does Michelangelo fit in? He certainly knew about tracing, an essential part
of fresco-painting; and he had also seen Netherlandish art, which he dismissed

as being too much about the real world. He also felt that oil painting was for
amateurs; vou can‘correct’ things with oil, unlike with fresco. Comparing these
two portraits — a detail from Michelangelo's ceiling for the Sistine Chapel of
1509-12 (opposite} and Raphael’s portrait of Baldassare Castiglione from 151416
(above) - they do seem very different in style and conception, Raphael's face looks
much more modern. Can this difference be explained merely by the different

mediums being used, fresco against oil?

the visual evidenc

1506=7

Above are two pictures by Durer that have been together on a page for fifty years
in Erwin Panofsky's life of the artist. Though painted just a year or so apart, they look
very different. The hard linear style of the 1505 portrait of a Milanese girl, similar to
that seen in the 1499 portrait of Oswolt Krel opposite, has become softened in the
1506-7 partrait of a young woman, which is dominated by chiaroscuro effects of
ight and shade. Compared with the two earlier pictures, this young woman looks
photographic’. Something has caused the change, Direr was very interested in
technology, especially that of making pictures, as his woodcut of a drawing

rmachine on page 54 dermonstrates. | suspect that he came across optics some time
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Nuw compare Durer's watercolour

Large Turffrom 1513 on this page with

an earlier drawing of a field of wheat. See
how highly ‘naturalistic’ Durar's depiction
is. Could he have used a mirror-lens to
produce it? Turn over and look how
photographic it is In black and white
especially alongside a photograph of

lan Hamilton Finlay’s garden homage

to Dlrer's turf. Are we looking at two

lens-based images hare?













Durcrr opposite and Hals above, Two great portraits, but | would
like to discuss the differences. Direr’s portrait (painted before his
1505 visit to Venice) is linear and awkward, the lighting seems even,
there are no really harsh shadows. We know Direr was a great
draughtsman and left thousands of drawings. Frans Hals, by
contrast, left not a single one. His woman seems uncannily ‘real’.
There is a very strong light source causing the deep shadows round
the nose and the back of the collar. The details on the hat follow the
torm perfectly. Any painter will know how difficult the ellipse of that
collar would be to paint; but there are no charcoal marks an the
canvas, no corrections. His brushwork is often loose, but it is
precisely placed - optics don’t make the marks. Contrast his portrait
with the one by Rubens, where the collar has a much looser feel

It could easily have been eyeballed.

1490 Alosecht Direr

1633 Frans Hals

1623-5 Peter Paul Rubens






Rubens's sketch for his large altarpiece Virgin and Child enthroned with

Saints shows the eyeballing tradition perfectly. Rubens, of course, was

a master draughtsman and left many superb drawings. He could render
forms and volumes convincingly with just a few strokes of the brush,
Look at the architectural details here: the lines are freely drawn and
approximate — they do not follow the curves precisely. A marvellous

lively picture, with a wonderful sense of space, but no optics.

the visual evidence 149




.lﬂ\ bove is Poussin's The Birth of Venus of 1638-40; opposite is The Death of Cleopatra

by Guido Cagnacci from 1658. The comparison I'm making here is that the Poussin
is much more linear, You can see how the picture was drawn and composed
carefully on the canvas - it doesn't look like a ‘real’ scene. Notice the stylization in
the folded draperies. The Cagnacci, on the other hand, has an optical look. Notice
the immaculate foreshortening of the arms of the chair, and the precise highlights
inthe embossed gold. Also, look at the strong shadows and sinale direction of

light, again seen against a black background. Optics create contrasts of light and

the visual evidence



shade like this - a deep chiaroscuro - illuminating the figures. The
composition of the Cagnacci is very similar to those of other optical
works, with the figures virtually on the same plane - there is very little
recession in space. Once again, this could be related tothe lens’
depth of field. Cagnacci seems to have used the same model for each
girl, moaving her round the chair to assume the different poses - the
artist as director again perhaps? Print the picture in black and white

and it has an extremely ‘photographic’ look.

the visual evidence
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by Marten van Heemskerck, and on the right, a double portrait af a be
by Judith Leyster from 1635. The earlier picture is contemporary with

ssadors. Once again, it is a group seated round a table up close

g picture plane, like in Caravaggio or early Velazguez. Though the hgures are
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h great realism, they are sharply and unnaturalistically silhouetted

rackground. The sky looks asifit has been added later_ It makes me
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Castiglione (page 139 and Velazquez's Bacchus
ipage 167). Was the skyoriginally a dark
background? Where is the light coming from?
Look at the objects an the table all separated
from one another (is this a normal arrangement?).
This painting has all the hallmarks of the mirror-
lens/collage technigue, The various elements of
the compasition are painted separately and
combined in an uneasy space right up to the
surface of the picture. Perhaps each head was
drawn separately, too, though the children could
have been done together. How long do you think
they would have stayed in that position?

It s said that Leyster was Hals's assistant. Look
at her children's poses: again, they are fleeting
how long could they have been held? Would the
boy have held the cat or the el in his right hand?
There would be a good reason for either, but the
gel would be harder to hold; and thereis an
uneasinessin the pose not unlike that of the left-
handed drinkers on pages 118-19. Ta me, the
painting looks like a late Victarian ‘snapshot’. It is
part of the burst of great naturalism that swept
through Europe after Caravaggio. The Utrecht
School, Hals, Velazguez, Cotan —all are from this
period. How did it happen? Where did the skills
come from? It seems to have appeared with little
draughtsmanship {Leyster, like Hals, is not known

to have made any drawings).

the visual evidenca







hareshortened nand alone 15 amazing, How
could it be painted with such ¢ onfide

and yet be so ‘right’, so utie

And, ence more, how long could it be held in
that position? The skull, too, is a masterpie
ecanomy. Compare it with van ( hemore
laboured skull fro 5, groping far the farm
uniil it is felt d, This doesn't have the
vivid fre ind careful illumination of the

H where the teeth catch the light so

convincingly. Could Hals really have eyeballed

this? There seems to be a d structure
beneath his fluid brushmarks. | most remind
you that there is no charcoal underdrawing
here - nothing but painted rmarks. A beautiful

painking, with an opt
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This 1611 portrait is an earher painting by Frans Hals, with less brushwork than

he was to develop later. Let’s look at the detail of the skull and the hand holding it.
What we can see clearly is that a black line goes round the skull and the hand,
defining an area of lighter tane, not the forms within it. The line does not seem
groped for, but appears to have been done in one go, rather like the 'traced’ lines
inIngres's or Warhol's drawings. | think Hals had a remarkable talent, perhaps like
avery good caricaturist who has an eye for the essentials. Yet he painted with an

uncanny precision.

the wisual svider




T|1..I.I Rembrandt would have known about

oplics seems clear tome - his students certainly
did. But the point 'm making here issin
Hembrandt transcendead the 'naturalistic’

with his itional poswer, Mo artist before or
sivce has put as much into 7 35 he did,

We can see in the X-ray of the old man on




the right how Rembrandt began his portraits
with a rapid notation of strong contrasts, an
intense light causing the deep shadows. The
underpainting is miraculous in its economy, yet
the finished head is deeply moving, simple and
unfussy, with a subtle treatment of expression
around the eyes and mouth that suggests warm

and lengthy scrutiny of a fellow human being.

1654




Cranach it ungeron the lef zquez on the right, Painted about a

s apart, the sions are very different. Comp with Cranach’s,
n ‘madern’, real - they all have fleeting e
e is smiling, not only with his mouth but with his €
f the face have an uncanny accuracy. Would they have been t

ralled them o N fram memo

reful lighting, ene ths

e in a studio and the setting we 1 afterwards.
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1624 1626-8

L ook at the same face from Bacehus taking its place at the end of a sequence of
portraits painted by Velazquez over a ten-year period. It is clear how quickly he
developed in the first few years, and was soon able to catch even the most fleeting
of expressions. The final face has a lively smile, with an open mouth that is
perfectly related to the other features. Likenesses are achieved by placing the
eyes, the nose and the mouth correctly — everything else then just falls into place,
Mouths are especially difficult to do. As John Singer Sargent said, ‘A portrait is

a painting with something wrong with the mouth.’

thie visual ovidens

E' utch: Velazquez below and Gerrit van Honthorst oppasite. Both works
e painted In the 16205, and both show fleeting expressions and gestures. Veldzquez
narvellous eye and brush - he is bolder, less fussy, less literal than van Honthorst
t both have an accuracy that to me suggests some use of optics. The glabe in the
izcpuer is as perfect as Holbein's one hundred years earlier. Eveballed? Just compare it
architecture several pages back. Velazguesz was soskilful that he needed

v a fow strokes — minimum use of optics can still produce maximum effects.
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Smilc—s, smiles, smiles. We recognize photographs of smiling faces as being
only fractions of a second. Smiles do not last, so you don't have long to
scrutinize them. Artists who 'eyeball’, and need more time to fix the essential
features, tend to record more static expressions. Even with the help of optics,
the artist must be very quick, making justa few key marks, to record a fleeting
morment. Only those with a high level of skill and experience, and perhaps
professional ‘actor-models’ (who could strike a pose and hold it that little bit
longer), could hope to capture a smile.

The earliest smile here is by Giotto and dates from 1305. It is just a hint of

a smile, Piero’s man of 1452 has a warm expression on his face, only barely




1580

a smile. In 1470, Antonello depicts a man with a rather sinister smirk, and in 1500
Caroto paints a cheeky grin. These are all expressions that can be held for a short
while without changing, and can be repeated ('Say “cheese”"is the photographer's
way of getting a smile). Carracci's 1580 portrait has a more fleeting quality, and its
tonalities do have something of the photograph, while van Honthorst's laughing
man is a convincingly fleeting moment. When | first saw this picture in black and
white, | recognized its snapshot quality at once, The eyes relate to the open mouth
perfectly. They must have been seen simultaneously, and a skilful artist with

a projection could have made enough quick notations to plot the relationship
between them in just a few seconds.

the visual pvidence




1626-40 Pater Paul Rubens

losee the clear difference between eyeballed and lens-based images, compare
these laces. Rubens, we know, was a great and prolific draughtsman, while van
Honthorstand Velazquez left very few drawings. The lighting in their paintings
seems different, much brighter, much stronger, more like the way a photographer
would light his subjects today. Rubens could have painted his picture from
memary, or eyeballed it, whereas the othertwo faces have a precision, an

immediacy, a look’ that suggests they were done in a completely different way.

1624 Gernt van Honthorst >







The training of young artists in the seventeenth century (and before] invalved
copying pictures. To copy a picture is to study it Painting technigues would be
developed quickly from copying the master. But how were the copies done?
On this page we have two versions of Velazquez's Waterseller, Other than the
addition of a hat on the waterseller, the second painting is a very, very precise copy
of the first, which dates from some time around 1619, All the small lines on the odd
and imperfectly shaped water pot are identical (we checked this by putting

a transparency of the copy over the original). This would have been impassible if it
1ad been copied by eyeballing. It could have been traced, but as far as | know there
exist no tracing drawings. Could optics have been used, rather like | think van Eyck

used a mirror-lens to transfer his drawing of Cardinal Albergati?

The images on this page may give us a clue.
The X-ray of Velazguez's portrait of a young
man from 1618-19, shown on the left, reveals
that the picture’s underpainting contains the
portraitof another man (bottom feft). What is
interesting is that this head is the exact mirror
image of a portrait in another of Velazquez's
paintings, Musical Trioof 161718 (bottom right;

segalso page 126)













I_ kat these two full-length painted porirairs -
he left, Hals opposite. Both figures seem

ralation totheirsmall heads

cessivaly tall i

Hals's gentieman, especially, seems very oddly
e e ol S, T S, H | | xS
proportigned. How many viewpaints are there here

Again, we seem ta be viewing the face aimost straight

aht on —we are

C yvel the Doots, 100, are asoseen straig

i lpoking down on them. We know Hals painted head:

pfajetal C
m bodias — busy burghers had lots of




mportant things to do - isn't it likely that Velazquez

would have done the same thing when painting

aristocrats who were unwilling to stand for a long time?
I'mi suire both artists painted these two figures in several

‘exposures’ and then pieced them together. To illustrate

what | mean | have done the same thing using

photographs of segments of Charles Falco, all taken

straight on. You can make someone look tatler or shorter

like this, but taller is more flattering.

1636 FransHals >

Of Course artists WDLIF[,'J SOMEeLimes Uuse
distortions for effect. Fragonard’s girl on a swing
from 1767 has far greater movement than the one
in the photograph below [admittedly a still fram

a movie]. The position of the legs in Fragonard's
pictureare odd anatomically, yet are obviously
useful for creating the sense of movement. The
photograph is static by comparison,

Youdon't notice or care aboul the problems
Im Fragonard's anatomy, but you do in van Dyck's
portrait of a Genavese lady and her san, painted
around 1626. The proportions here seem very
odd. Why? Although we think we are looking up
at the woman from a low position, her face is seen
straight on - we do not see the underside of her
nose, as we should - and yet the boy's face is also
seen straight on. Mow look how far away the
heads are from each other, even though they're
supposed to be holding hands, And where are the
lady's feet? it's only when you see this that you
niotice how huge she is - if she stood up she'd be
about twelve feet tall!

It hardly seems possible that both the mother
and sonwere sitting in front of the artist at the
same time. They must have been painted
separately and pieced together as a montage.
And the lady's face must have been painted at
a different time from her dress. There are certainly

many viewpoeints here. One begins to realize that




any full-length portrait must hawve at least two

ypoints: to get the detail in the face you have

to be quite close, to see the whole figure you have
to move back some distance, or paintitin

sections, with multiple viewpoinis.







TI'| ese two paintings are from around the same date, and both use

strong, theatrical lighting. What are notable here though are some odd
distortions. Zurbaran’s 5t Francis at Prayer (opposite; ¢. 1638-9) has a skull
on the table that seems 'squeezed up'. It has a very small forehead (far
left). Could this be caused by optics? When itis sc edinthe othier
direction by about 10% (left), it looks more propertional, more right’

A slight tilt in the angle of the canvas would have caused this.

A similar thing can be seen in van Bylert's man in armour (above left;
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in a very awkward position. Again, we squeeZed it, this time vertically
(above right) and 1t seemed more comfortable and the back looked more
‘normal’. Does all this matter? These distortions are not at first very
obvious. | have been looking at these paintings in the Norton Simon

Museum for a long time and hadn't really noticed these things. Does the

average viewer? Yet once you do see them they just don't go away

the visual evidence

T’.-'--'."- two warks, made within five years of each ether, show that not all lens-based painting
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again and our strong lighting, which accurata|y picks up the datail of the frayed rope and









There are many unanswered questions, and this book can be no more

than an introduction to a vast subject. Though | have no doubt that the
central thesis is correct, there is certainly more to be uncovered, and this
could have an impact on the story as | have outlined it here.For example,
| have identified the first use of optics as having been in Flanders about
1430 - there is solid evidence. Nevertheless, | am troubled by Masaccio,
working in Florence a decade or two earlier. His portraits are less
meticulously painted than van Eyck’s, but this could be attributed to his
medium, fresco.They do, however, have a similar look, and Masaccio was
the first Italian painter to give faces in a crowd a true individuality (as in
the Flemish crowds).

The end of the story (which has not, of course, ended yet) is also
problematical.We know that the advent of chemical photography had
a profound impact on painting - that it sparked a revolution against the
optical image (Impressionism, Cubism).There is now a new technological

revolution in the making of images.What effect will that have?
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Thisis my attempt at explaining what | think has happened. The red line is the lens-based
image, the green is the ‘eyeballing’ tradition. Before 1430, the red should perhaps be pink,
partly because we can’t be sure that this was the very first appearance of optics in painting,
and partly because mirrars and lenses definitely existed before this - their effects may have
been known to some artists.

| am suggesting that at moments in its history the green line was close to the red,
influenced by what artists observed through the lens. The first of these moments was
around 1430 in Flanders. Other artists saw the results and were immediately affected. The
influence of the new art spread. The knowledge of how to do it became the subject of much
rumour amaong guild craftsmen. Slowly, word got out, but, apart from some exceptions
(Antonello da Messina, for instance), the 'secret’ was more or less contained in northern
Europe. But then Hugo van der Goes's Partinari Altarpiece is sent to Florence in the 1480s,
and we begin to seeincreasing evidence of optics in ltalian art,

By 1500 Leonardo is writing about the camera obscura. Certain artists like Giorgione and
Raphael begin to experiment with optics, while others such as Michelangelo prefer to stick
to eyeballing. By Caravaggio’s time, mirrors and lenses have been around for at least 170
years, and scientists such as Giambattista della Porta are instructing artists on how to use
them, Suddenly, there is an amazing burst of naturalism,

For four centuries, eyeballing closely follows the lens. This is not to suggest that all artists
were using lenses, only that they were all trying, to various extents and with differing results,
to emulate the naturalistic effects — the look’, the ‘looking like' - of lens-based images.
Sometimes certain sensitive Individuals, such as Rembrandt, cross the line, transcending

mere naturalism to produce paintings that not only depict exterior reality but also reveal

KEmn s e mHsT.




nner ‘truths’. Throughout, however, they continue to follow the example of the optical.

1 B thevisual evidenca
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Then comes the invention that fixes the lens image with chemicals (photography), doing
away with the need for the artist’s hand altogether. The lens now spreads much faster than
before, but at first photography is still restricted to the relatively wealthy. Within twenty-five
years or so, however, its impact has made itself felt much more widely. Vanguard painting
now wants to distinguish itself from the lens and so steers the green line sharply away from
the red. This is the birth of modern art. Awkwardness returns. Advanced painters begin to look
outside Europe and towards the art of the Far East, which offers alternative ways of seeing,

But the lens, carried on by photography (and academic painters), remains dominant,
eventually to become film and television. The gap widens, Cubism being the first style of
painting to suggest a new way of representing the world far removed from the lens’ veracity.
Around 1930, though, the red line gets thicker, Movies are now everywhere - the most vivid
depiction of reality possible, it was thought. This is the period when modern art suffers its
maost serious attacks, especially from the great tyrants — Hitler, Stalin, Mao - who all demand
lens-based pictures and use them to consolidate their power. Itis also the period of the
world's bloediest conflicts, way beyond anything previously known. Are these things
connected? Certainly, control of the media was essential for the slaughter.

In the 1970s the computer arrives and changes the lens picture. (Technology always
seems to have an effect on depiction.) Computer manipulation means that it's na longer
possible to believe that a photograph represents a specific object in a specific place at a
specific time - to believe that it is objective and "true’. The special position, even legal
position, that photography once had has gone. (Manipulate - 'to use the hand'.) The hand
has returned to lens-based images. The computer has brought the photegraph closer to
drawing and painting once again. Its software uses terms like 'palette’, 'brush’, ‘pencil’ and

‘paintbox’. 5o where are we now? Do the lines criss-cross, or jumble up?
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Dr". these pages we get before, during and after, Giotto's still-life

arrangement from 1300 - a detail from a fresco - has no hint of optics.
Pieter Claesz's seventeenth-century wine glass and silver bowl is a chance

alistically he can paint. Manet's detail from

to European painting.

Lhe viswal evidhier







il

The timitations of the optical image. Compare the remarkable verisimilitude of
Caravaggio’s 1596 bowl of fruit (opposite) with the new awkwardness of Cézanne's
1877-8 apples (below). Mow place the opened page some distance from you. The
farther away you go from the book the more difficult Caravaggio's apples are to
see, to read; Cézanne's, on the other hand, get stronger, clearer. Caravaggio's
image goes into the picture, Cézanne's comes out at you - it occupies your space.
What is going on? A one-eyed {(monocular) vision of the lens against a two-eyed

(binocular) vision - a more human vision.

the wvisual avidenoe (3. 1)
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ground 1870

thiat is, after photography
vardness returns. But notice again ho
es, can be read’ atdistance. To see what | mean, again

rop it up on the other of the room. Bven from twen Ty feel

> to the viewer, on the surface, whereas the Vélazguez is

lepth and itis difficult toma Jt the image clearly. Cézanne's




1883-5 Paul Ceranne

innovation s that he put into his pictures his own doubts about ho
to himself, r izing that viewpaoints are in flux, that we always see things from
multiple, sometimes contradicto

vo viewpoints, and therefore doubt) that functions here, in contrast to the

tyrannical, menocular vision of the lens (Vélazguez), which ultimately reduces the

viewer to a mathematical point, fixing him to a particular spot in e and time

the wisual evider







~|_1‘u."4:1'- two pictures — Henri Fantin-Latour
|1820) opposite and Edouard Manet (1882) an
the right — have been together on the same
page for the last farty years, in Ernst Gombrich's
Art and Musion, Gombrich wanted to show how
difficult’ it must have been for people to accept
Manet's awkward style when they were used to
academic pontraiture like the Fantin-Latour.
Today, | see 'lens’ and 'na lens”. It seems so

perfectly clear,
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These two pictures were painted a few years apart, Bouguereau's bather (above)

being later than Cézanne's. The Bouguereau is an example of ‘academic’ salon
painting, which Cézanne thought was dishonest madness, We can actually smile at
it; it seems so absurd - that wave about to crash down on the girl who isn't the
slightest bit concerned about it. In fact, the wave looks to us today rather like what
we would call in film a back projection; this is what it must be. We can see clearly
that she is reclining on a kind of platform [with the edges made to look like rocks),
and she has no real connection with the water.

The Bouguereau is a window beyond which is illusion and fantasy. The
Cézanne is more like a Poussin composed carefully on the canvas. We are aware of
paint on a canvas surface, His bathers somehow occupy the viewer's space. In the
end, Cézanne's vision of painting triumphed over the academic and opened up

new ways of seeing. Bouguereau's was finally dismissed as something silly.

But today the "artificial’ Bouguereau s in fact closer to most of the vast number of

representing has really triumphed? The photographic image! The Bouguereau painting
also contains a few things that we can see at the beginning of the twenty-first century but
which we might not necessarily have noticed before. Look how the edges of the nymph
have been softened to blend in with the sea. They are not crisp, sharp lines. Thisis
something that today s computers can do when you want Lo superimpose one

photograph on top of another: you just use the line-softener tool in Photoshop. And

the wisual evidence
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thus, after more than a hundred years, the artist’s hand is returning to correct the

camera, taking us back to where we once were, before we got seduced into believing |
the ‘truth’ of the photograph. What a difference from nineteen hundred to twenty
hundred. At the start of the century most images were still made individually by hand by
artists. At the beginning of a new millennium very few are, yet millions of people see the
world through images made with a lens. But are these images the honest depictions of
reality we once thought they were? Has photography, for so long seen as vividly real, as
untouched by the human hand, dulled our vision, diminished our ability to see the

world with any clarity?

in this respect, the film Who Framed Roger Rabbit? was far more than a cute movie for
children. it worked on many levels, but what was particularly mteresting was the way it
placed the drawn against the photographed. The first part of the film showed a drawn
character (Roger) in a photographed world; the second showed a photographed
character (played by Bob Hoskins) in a drawn world (Toontown). What was really new
was the way the drawn figure had had its edges softened to create a better illusion of
being in the same space as the photographed (note | say ‘photegraphed’ here and not
'real’}, And the photoaraphed character, too, had had his edges softened in the drawn
world - he didn't seem 'stuck on', Before Roger Rabbit, all attempts at putting drawn
characters alongside photographed characters, such as Disney's Mary Poppins, were
hampered by the fact that the drawn figures always had hard edges.

But the computer manipulation of images is making things easier. Think of Jurassic
Park — a very fine blending of drawn dinosaurs (now looking amazingly like photoaraphs)
with a photographed landscape in what seemed like a seamless fit. The fascination of that
film for me was that it was made with a camera, which is supposed to capture reality, but
was about dinosaurs, which we know do not exist. 5o was that ‘real’?

The computer is changing the way we make and understand images, too. With its
help, multiple viewpoints — multiwindow perspective — can now return to pictures. It also
brings back drawing, the artist’s hand, to the lens image, though it is hard to escape
perspective altogether (if perspective were reversed, whenyou played video games, you
would always be aware of killing yourself},

The ‘problem’ of perspective is one that has reoccurred and has been discussed at
many different times in the last six hundred years. But today it hardly seems important to
imagemakers, though it is deeply connected with optics. It is now almost a hundred years

since art journals last addressed the question of perspective in any meaningful way.

196 - the visualevidence

Cubism was seen as the first rearrangement of pictorial space since the Henaissance. In 1912,

Jacques Riviere wrote:

Perspective is as accidental a thing as lighting. It is the sign not of a particular moment in time,
but of a particular pasition in space. It indicates not the situation of the objects butthe
situation of a spectator ... hence, in the final analysis, perspective is also the sign of an instant,

af the instant when a certain man is at a certain point. What is more, like lighting, it alters them,

| it dissimulates their true form. In fact, itis a law of optics — that is, a physical law.
Certainly, reality: shows us those objects mutilated in this way. But in reality, we can



change position: a step to the right, a step to the left completes our vision, The knowledge we
have of an objectis ... a complex sum of perceptions. The plastic image does not move! it rmust

be complete at first sight, therefore it must renounce perspective,

As | said in my introduction, the computer was essential for this book, for it allowed
colour printing to become cheaper and more widely used. | would not have been able to
construct my Great Wall without having a colour photocopier and printer to hand in my
studio (otherwise, | would have had to rip up all my books). | needed the wall to give me
a sweeping vision, In a book, the pages turn over on themselves and so visual effects are
cumulative (like in this book) - you can't see everything at once. | could have fed all the
pictures into a computer and looked at them on screen, but the scrolling up and down
would have constantly altered an edge beyond which | couldn't see. But by sitting and
looking at the wall, scanning it, | was able to piece together the contrasts and similarities that
appear here. High tech was neaded, but, as usual, a pair of scissors and a pot of glue (or
drawing pins) were also necessary. High tech needs low tech - they are permanently joined,
although | should point out that the hand, heart and eye are far more complex than any
computer can ever be.

Human vision is different from an optical projection. In the twenty-first century we have
become more aware of our visual perceptions. There is a profound difference between
a reflected image in a mirror and projected image from a mirror. The first needs the body and
changes with the viewer's position. But the projection is from a mathematical point in the
mirror - the world as no body saw it. Are we now more aware of this?

The pictures in this book end in the nineteenth century. The twentieth century was
explosive in every sense, but also dismal. While painting did experiment with a changing
perspective - Cubism (unfortunately named), growing out of Cézanne, was a big break from
the past - film arose at the same time, and in the end it dominated the century. Here, it was
believed, was the most vivid picture of 'reality’ ever made. It moved, and then it talked. Yet
film, video and television are all time based, and are more ephemeral than was first thought.
The vast majority of ilms made in Hollywood have already disappeared because of storage
and archival problems, Dust to dust. | notice that Hollywood occasionally issues lists of the
100 greatest movies'. The point is not what's on the lists, but that the lists have to be made at
all. The movies’ mass audience needs them. The movie buff is, by definition, a scholar. The
fame of the movie star is fleeting, crowded out by whatever is now.

the visual evidence L

In mid-century, people believed that Cecil B. DeMille had replaced Alma-Tadema:;
at the beginning of the new century, Alma-Tadema is still with us (a popular poster at
the Getty Museum is proof of that) and Cecil B. DeMille is becoming harder to see. With
paintings and books you don't need battenes or a machine. A painting is a physical,
crafted object; a hlm is not. Still pictures don't move, don't talk, and last longer. Film and
video bring their time to us; we bring our time to painting - it's a profound difference
that won't go away

We are going to see the last six hundred years differently in the twenty-first century.
It's inevitable: every age sees the past differently and it becomes its present. The more

one can see the past the more one can see the future. There is a great deal to be learnt
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2001, lwas stopped in the street by a student at the Royal Academy Schools. He asked me
if  would give a talk at the schools. | explained that | was in London only for a few more
days, but | asked him what he thought of the show. "Overwhelming’, he said, wearily, as
though the pictures had been painted by mythical demi-gods far beyond his own
abilities. He had no idea how the paintings had been achieved. The knowledge had not
been passed on. | walked with him 1o the Mational Gallery, realizing that here was an
indictment of an art history that seems to have no concern for teachable techniques.

If science did not pass on its knowledage to the young we would soon be in a dark age.
Isn't this irresponsible? | mention this for all those people who think my thesis takes away
some of the magic of Art. It does not. Indeed, for me, my investigations have meant the
rediscovery of skills (with optics) and methods that can enrich the future.

The power of still images will endure. The well-made will be loved and therefore
preserved. If | mention ‘Henry VIII' an immediate picture comes to mind - a picture made
by agreat artist, Holbein. The handmade image is a human vision. There is a great big
beautiful world out there, with usin it. A new vision of it is now possible, with the
computer helping to destroy the tyranny of the lens. Some have already observed that

the new digital cinema is a sub-genre of painting, Exciting times are ahead.

the visual evidence
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Fl RST OF ALL. |l consider that the S€CVCES of Nature ... are not
spoken of, least every man should understand them.... As
Socrates and Aristotle willeth, for he affirmeth in his book of

‘f;‘l!l:l‘ﬂﬁ, that hee is a breaker of the celestiall seale that maketh
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he DLLLMES 01 ATT and vature common; adding moreover that
many evils betide him that revealeth SCCvCtCsS.... In things
proper, therefore, and in SCCI'CECS, the common people do erre,
and in this respect they are opposite to the learned.... Now the
cause of this concealement among all wise men is the contempt
and neglect of the Secretes of wisedome by the vulgar sort, that
knoweth not how to use those things which are most excellent.
And if they do concetve any worthy thing, it is altogither by chance
and fortune, & they do exceedingly abuse that their knowledge,
to the great damage and hurt of many men, yea, even of whole
societies: so that he is worse than mad that publisheth any
SeCret, unlesse he conceale it from the multitude, and in such
wise deliver it, that even the studious and learned shall hardly
understand it. This hath beene the course which wise men have
observed from the beginning, who by many meanes have hidden

the SCC1I'Cs of wisedome from the common people.

ROGER BACON (e. 1212-94)
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Thi's part of the book is a collection of guotations and images that

| kave selected from the many documents which have helped me
develop and establish my thesis. They are divided intofour groups.
The first deals with the apparatus of optical projection: the camera
obscura, the camera [ucida and the mirror. The secondisa collection
of passages from old books that contain contemporary accounts of
optical projections, of their potantial as an aid to artists, and of artists
actually using them. Next are a few texts - some old, some modern -
explaining why projections would have been kept secret; and the last
group is a sefection of writings by moedearn art historians that have

mformed my inyestigations.

THE APPARATUS OF OPTICAL PROJECTIONS

The {amera Obscura

The camerg obsctira 15.a natural phenomenon, and has a long histosy, In s




cimplesr formil s :-'|r|r.".|r'||=:| mofe than g small hale r"‘.-.'r_:.;,.-E_,n‘? whirh fug.".:'.::.;.lﬁfj
from g sunlirgarden info g dark room, prodecting arinverted imogeonto the
sl apposice the hote. The size of the hole will affect the sharoness of focus
and the brightness of the image

in the falirh century 52, Aristotie wrote about the phenomenan, having
abserved the crescent-shaped images of the sun during o partial eclipse
formed on the fargst Naor - the aperures through which they were cast werg
the small gaps betieen overlapgping leaves. In Ching, at abaut the same
time, the Mohist philosophers were recarding their observations ofimages of

pagodas, projecred through gaps inwindow Bilnds.

THE ROOM CAMERA OBSCLIRA

& A small holean the shutter of & darkened room will make an
imverted and upside-down tmage of the scene outside. The

imagr has no exact pﬂs‘.iliun of focus,

h  Alens makes a much brighter image. but o movable screen

s rnquired i order to obtatn a sharp picture,
¢  When reflected by a mirror anto a sereen, the image is still

upside down but now 1% the right wav round. Sharp focus is

achieved I:n_.' muring the mirrar backwiards and forwards,

thetextual evidence

© 4 !
y AP kil I'
. ]
hifl & Sy :;I_ i 4 b -;‘_,\Pm.
& e : .\J'!g:_ p o
i : _-!"1 = 3 \'.
| A e er— =
r.'
L T
o

Qe of the earliest known il lusteations of & bos camera abscura | from Jofan 2 ahn 5 Oculug
artificially pelsgboprirey. 1685 Such plcturss of the camera obiscura haveobecured our vision!

The Camera Lucida

Afier 1800 the armyoury of optical devices available 1o the land-
scapist increased considerably bevond the Claude Glass and the
camera obscura: The most prominent of the new instruments
was the camera lucida invented by the important optician,
physicist, chemist and physiologist, William Hyde Wollaston.
Patented in December 180G, it inspired nurmerous variants and
rivals. Its central feature 15 a pri::[n with Twao rEﬂECting surfaces
at 1357, that conveys an image of the scene at right angles to the
observer's eye placed above it. The shserver carefully positions
his pupil, with the aid of a small viewing aperture, in such a way
as to FETEtiUE the ":mngr and at the same ime, to See past the
edge ol the prism to the drawing surface below. The draughts-
man can thus contrive to watch the point of his peneil tracing the
outlines of the reflected image. In its basic form, the camera
lucida is not a particolarly easy instrument (o use and requires a
certain amount of experimentation and practice before mastery
is achieved. It also requires two auxiliary lenses, hinged in such

# way that one could be swung below the prism and the other in
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were far outweighed by the advantages: not only was it conve-
niently portable, but it also operated in virtually any lighting
conditions, Not surprisingly, numeérous attéempts were made to
obviate the problems of such a useful device, and 1t was the prog-
enitor of plElI:iful uffspl‘ing. British and f'un:it;n. iltcludillg the

Laussedat Camera Lucida, the Abbe Camera Lucida, Nachet's

SATLOL

Drawing Prism, Amici’s Camera Lucida, Abraham’s Improved

Sketching Instrument, and Alexander’s Graphic Mirror, The last
of these was an instrument which relied on partial reflection, so

that the image and the *point of the pencil can clearly be seen at

c
5
m
n
]
b

the same time’ without the tricky manoeuvring of the eyehole to

see into and past the prism. However, it did require a hinged
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The frentmpiece of Christopher Scnenes s Qowlui, 1619, showing vamoys efects of the ream
camesa abcura

An garly nineteenth-Century camara luciola 3 ved 10 i démwing Labde
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gluss *shade’ to control the brightness of the incident light if the
vividness of the reflection was not to obscure the drawing surface,

The camera lucida and its close variants proved their worth in
a number of specialist capacities, including technical drawing, the
copying of images for publication (particularly for encyclopae-
dias), and the drawing of images in microscopes. It also worked
well in the right hands — and in the right eyes - for the portrayal of
landscapes, Sir John Herschel, the son of Thomas Sandby's friend
and 1 major scientist who was to become deeply invelved in the
invention of photography, achieved splendid resulis over a
number of years with his camera lucida. His experience in using
aprical devices no doubt helped, as did his obvious manual dexter-

ity and artistic skill. His drawings often contain detailed technical

measurements of coordinates relating to the width of field, axes
\ and angles of view, as well as more descriptive notes of colour,
Il"'.' That the use of 2 camera lucida did not guarantee a successful rep-
- resentation is shown amply by W. H. Fox Talbot's confessedly
miserable efforts. Had Talbot possessed his friend’s skill, or tha
ot his wife, Uonstance, he might not have felt the need 1o fix the

image by chemiczl means and thus to invent photography,

from Marrin Kemip, The Seience of Ar, 1992
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leaving in their hinds a lnrge guantity of mixed alum and soot
forwhich they could find no use.

It was, however, in Venice that the making of glass mirrors
on a commercial scale was first devEleEd,‘, and that ent EI'pri Sing
republic enjoyeda rich and much-prized monopoly of the manu-
facture for aboutl a century and a half. In 1507 two inhabitanis of
Murano, representing that they possessed the secret nrlnalting
perfect nurrors of glass, a knowledge hitherto confined 1o one
German glass-house, obtained an exclusive pr:i\.rilll'gc of manu-
(acturing mirrors for o pl,‘..'.'iﬂd of twenity vears, In 1564 the
murror-makers of Vemce, whe enjoyed peculiar privileges,
formed themselves into o corporation. The produocts of the
Murano glass-houses quickly supplanied the mirrors of pol-
ished metal, and a large and Incrative trade in Venenan glass
mirrors sprang up. They were made from blown cylinders of
plass which were shit, Hattened on a stone, carefully polished,
the edges frequently bevelled, and the backs ‘silvered” by an
amalgam. The glass was remarkably pure and uniform, the *sil-
vering’ bright, and the sheets sometimes of considerable
dimensions. In the inventory of his elfects made on the death of
the great French minister Colbert 12 enumerated a Venenan
mirror 46 by 26 inches, 1n a silver frame, valued at BO16 livres,

while a piciure by Raphael is put down ar 3000 hivres.

Mirrors

It is omly since the early part of the 1 6th century that mirrors have
become articles of household furniture and decoration. Previous
to that time - from the 12th 1o the end of the 15th century - pocket
marrors or small hand mirrors carried at the gi.:'i'_ﬂﬂ were indis-
pensable adjuncis to ladies’ milets. The pocker mirrors
consisted of small circular plagques of polished metal Gxed in a
shallow circular box, covered with a lid.

The method of h&ﬁking glass with thin sheets of metal for
mirrors was well known in the Middle Ages at a time when steel
and silver mirrors were almost exclusively emploved. Vincent de
Beauvais, hﬁting about 1250, savs that the rmurror of glnss and
lead is the best of all ‘guia vitrum propter transparentiam melios
recipit radies.’ It is known that small convex mirrors were com-
monly made n southern Gnmla.n]. before the hrginning of the
I6th century, and these conunued to be m demand under the
name of hull’s-eves [Ochsen-Augen) till comparatively modern
times, They were made by blowing small globes of glass into
which while still hot was p'.u.:.cd tl'u'nugh the pi].'u: a mixture of
tin. antimany, and resin or tar, When the globe was entirely
coated with the metallic compound and cooled it was cut into
convex lenses, which of course formed small but well-defined
mmages. It appears thar attention was drawn 1o this method of
making mirrors in Venice as early as 1317, in which year a "Mag-
ister de Alemania,” whe knew how to work glass for mirrors,

broke an agreement he had made to instruct three Venetians,

ble to prove in an hour the following: that i’ the hghts were
mixed in with the air they would be mixed with the air in the hole
and ought to cross over intermingled and would not be separate
afterwards, We do not find thisis so. The lights therefore are not
mixed in with the air but each is projected in & straight line;
theselines are equidistant, in front of the objects themselves and
to positions epposite, Each image of light is projecied along
those lines and can be prolonged in the air for an hour, Ti:mg; are
not mixed in with the air but only pass through its transparency;
nor i5 the air affected by them and does not loze 115 own form,
What we have suid about Light, colour and air must be under-
stood abouwt all transparent ohjects and surfaces.

Chiticae thesaures

SHEN KUA 1086

Though Chinese schofars like Shen Kua knew about optical projections at the
same fime as thelr Eurapean counterparts, interest in it seems o have died
oot by the twelfth century. This may be due to the face that the Chinese had
no native glass industry until after the arrival of Jesuit missionaries in the

Seventeentlt century.

The burming-muarror réflects objects so as 1o form invertéd
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SELECTED REFERENCES TO OPTICAL
PROJECTIONS AND PAINTING

ALHAZAN 965-1038

Alhazan i the name by which Ibn al-Haitham was known in medieval and
Renaissance Europe. He was an Arab scholar who supplemented the ancient
Greeks” knowledge of opiics with his own researches. When his manuscript
was translfated into Latin o century or so after his death, it sparked off a blaze
of enguiry into optics in thirteenth-century Europe.

The proof that light and colour are not mixed in the air or in
transparent objects is that when many candles are in one place
in distinctly separate positions and they have all been placed in
front of one hole that goes through to a darkened area and there
is opposite to the hole a wall or an object that is not transparent
there will appear on that object or wall the light of those candles,
clearly representing the number of them and each one appears
opposite one candle going in a straight line through the hole, If
one candle is covered over only the light of the candle opposite is

put out and if the cover is removed the light returns. It is possi-

nurror s surlaee, as smiall as a hem p seed. It 1= when thinos are al
this point that they carch fre. This 15 indeed the place where the
fwaist” 1s sminllest |
Are not human beings also rather like thas? There are few
people whose thinking is nol restricted in some way. How often
they misunderstand evervihing and think thiar true benefit is
havmaful. and that right 15 wrong. In more fernous cases they
take the subjecuve for the objective, and vice versa. I such fixed
itleas are not got rid ofl 11 18 really diflicult to avoid secing things
upsude down.
Meng Chivi Pt Than

ROGER BACON ¢.1212-94

Like Galilea’s theanigs 350 years iater, Roger Bacon's ideas were gonsidered
dangerous by the Church. In 1268, he sent his Opus majus fo Pope Clement -
then newly efected - who was symparhetic 1o Bocon's ideas. Sodly, Clement
died soon afrer the manuscript arrived ar the Varican, and his successor ook
the side of Bacon’s opponents, A3 o resull, Bacon was J'rnprfsu:?ed in Oxford

and keptunderciose surveillance for therest of his fife,

Mirrors can be arranged in such a way that as many images, of

whatever we wish, would appear in the house orin the street and
anyone catching sight of them will see them as irthe}' are real,

and when he runs to the place where he sees them will And

images. 1msis pecause there 15 a ocal pont in the maddle (1.e.
between the object and the mirror). The mathematicians call
investigations about such things Ko Shu. It is like the pattern
made by an oar moved by someone on a boat against a rowlock
{as fulcrum), We can see it happening in the following example.
When a bird flies in the air, its shadow moves along the ground
in the same direction. But if its image is collected (like a belt
being tighténed) through a small hole in a window, then the
shadow moves in the direction opposite to that of the bird. The
bird moves to the east while the shadow moves to the west, and
vice versa. Take another example. The image of a pagoda,
passing through the hole or small window, is inverted after
being ‘collected’. This is the same principle as the burning-
mirror. Such a mirror has a concave surface, and reflects a finger
to give an upright image if the object is very near, but if the finger
moves farther and farther away it reaches a point where the
image disappears and after that the image appears inverted.
Thus the point where the image disappears is like the pinhaole of
the window. So also the oar is fixed at the rowlock somewhere at
its middle part;, constituting, when it is moved, a sort of ‘waist’,
and the handle of the oar is always in the position inverse 1o the
end {which is in the water). One can easily see (under the proper
conditions) that when one moves one’s hand upwards the image
moves downwards, and vice versa, [Since the surface of the
burning-mirror is concave, when it faces the sun it collects all

the light and brings it to a point one or two inches away from the

the textual evidence

convex surfoce can project an image by reflection. The last tivo senrences,
however, sugaest that Witelo's fnstruction to take a 'ronvex cylindrical mirror'is
a aeliberdare deceit and thar e intends-a different type of mirror fo be used (5ee
the mext section on secrecy 10 find out why he might have done this), As | have
learned, only a concave spherical mirror will, in practice, project animage, Sig-
nificantly, the next part of Witela's book i o lengthy discourse precisely about
that type af mirrar. Substiiure a concove mirror for o convex ceylindrical mivrorin

Witela's description andit matches My mirror-tens set-upexacty.

It is possible to set up a cylindrical oy convex pyvamidal miveor in

steeh o way that one conld see, in the aiv, things outside not in sight.

Take a convex cylindrical mirror ... let it be stood upright on 11s
pedestal, somewhere in a spacious house, so that ... it stands ver-
tically above the Hoor of the house. Letaline be extended through
the centre of the mirror to touch the wall of the house and mark
the wall above this point and quite close to it ... Let the wall be
broken through here; and let the hole be made larger on the other
side of the wall, just as usually happens with the windows of 2
house.... I'say thar ifwe centre our observations on a peint below
this hole ... the entre npzuing will be seen quill.' L']I.‘EII:,.‘ outside
the mirror. Let a panel, with r picture somewhere on it, be set
next to the hole outside the wall, positioned in such away that the
picture cannot be seen directly, Nevertheless, with visibility so

arranged, the image of the picture will be seen reflected in the air

105
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nothing. For the marrors will be placed, outof sight, in sucha way
that the position of the images is in the open and appears in the
air at the point where the visual ravs join the perpendicular, so
that those seeing them run to where they see the images and
think that something exisis where there 1s nothing, but only an
apparition, And thus, in accordance with things of this sort,
matters that we have touched on about reflection and others
similar could become not r,unl}' useful to fnends and rhingﬁ to Fenr
for our enemies, but also a strong source of philosophic consola-
tion 50 that all the emptiness of fools may be blotted out by the
beauty of the miracles of science and men may rejoice in the
truth, putting aside the [alsities of magic.

Heviprectiva

WITELO. £ 1275

Wirelo (Vitellic) was o younger conternparary of Bacaon's, and was ar the
Vantcan when Bacon's Opus majus anived there. His awn Optikae seems fo
have drawn on both Bacon and Alhazan. The passage presented here {5 inan
abridged form of the original st can be more readily understood, The origi-
nal Larin describes the eprical geometry at lengrh, and is peppered with
references o a very misteading diogram. This version closely follows the full
trarislation, omitting only the geometricel descripion. Witelo's proposition 5

made all the more confusing because ff cannol possibly work asdesceibed —no

the textual evidence

each complete, each conveying the nature, colour and form of
the body which produces i

It can clearly be shown that all bodies are, by their images,
all-pervading in the suwrrounding atmosphere, and each com-
plete in itsell as to substance, form and colour; this is shown by
the images of the various bodies which are reproduced in one
single perforation, through which they transmit the objects by
lines wlich intersect and cause reversed pyramids from the
abjects, so that they are upside down on the dark plane where

they are first reflected.

The images of objects are all diffused through the atmosphere

which receives therm: and all on every ssdeanin To prove this, let

from the surface of the cvlindrical mirror.

I seriously believe that in a similar way it is possible to set up
pyramidal convex mirrors. From spherical convex mirrors, such
a relinble image would not result as from the mirrors proposed.
The proposition 18 complete. The eager enquirer should be on his
guard for in this current theorem which we have presented we
hive made use of an example so that by the circulanion of this
book the way may be open to the earnest mind of the seeker alter
diverse sialls,

Cpfifeae

LEONARDO DA VINC| 1452-1519

Leonardowas acquointed with the optical rexts of his doy - and his notebooks
cantain ndmerous entries an optical profectians. His own experiments, like
thase af Alhazan, were in a darkened chamber with a small hole - @ ‘pinholg”
camera obscura, Though he makes no reference in his notebooks to projec-
tians from amirear (or if he did, 1t has been fast), he did design machinery for
grinding and polishing concave mirrors. Machines produce much berrer
optical surfaces than hand methods, but there are no records of their Lise until
the earfy seventeenth ceniury.

All bodies together, and each by itsell, give off 1o the surrounding

air an infinite number of images which are all-pervading and

Howw the images of objects vecefved by the gye tntersect within the

erystallive humour of the eye

i o £ h ir

kg f x

An experniment, showing how objecis transmit their images or
pictures, intersecting within the eye in the crystalline humour, is
seen when by some small round hole penetrate the images of illu-
minated ohjecis into a very dark chamber. Then, recdive these
images on a white paper p]aced wiathin thas dark roomeand rather
near to the hole and you will see all the ohjects on the paper in
their proper forms and colours, but much smaller; and thty wall
be upside down by reason of that very intersection. These images
heing transmitted from a place illominated by the sun will seem
actually painted on this paper which must be extremely thin and

looked at from behind, And let the hittle perforation be made in a



a ¢ ¢ be obhjects of which the mmages are admitted o a dark
chamber by the small holes 3t p and thrown upon the plane [
opposite ta these holes. As many images will be produced in the

chamber on the plane as the number af the said holes.

Prove how all ohjects, placed in one position, are ull evarywhere
and all in each part

I say that il the front of & building — or any open piazza or held -
which is illuminated by the sun has a dwelling opposite to it, and
if. in the front which does not face the sun, you make a small
round hole, all the illuminated objects will project their images
through that hole and be visible inside the dwelling on the oppo-
site wall which may he made white;and there, in fact, they will
be upside down, and if you make similar openings in several
placesin the same wall you will have the same result from each.
Hence the images of the illuminated objects are all evervwhere
on this wall and all in each minutest part of it. The reason, as we
clearly know, is that this hole must admit some light 1o the said
dwelling, and the light admitted by it is derived from one or
many luminous bodies, If these bodies are of varnous colours
and shapes the rays forming the images are of various colours

and shapes, and 50 will the representations be on the wall.
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Vanaus machings for grinding mirers from Leonards’s Morzinols

GIROLAMO CARDAND 1550
This s the Arst reference oo camera-obscura wirh afens;

If vou wish to look at those things that are in the street, place a
convex lens in the window when the sun is shining brightly, then
having blacked out the window you will see the images carried
through the opening onto the epposite surface, but with muted
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viery thin plate of iron. Let a be d ¢ be the objects illuminated by

the sun and o r the front of the dack chamber in which is the saiel

hole at » m. Let & ¢ be the sheet of paper intercepting the ravs of

the images of these objects upside down, because the rays being
straight, a on the right hand becomes & on the lefi. and e on
the left hEL‘ﬂmEsJ" on the right: and the same takes place inside

the pupil.

Nintobonks

-*F!.-'J}'pr Lty ﬁ

A poties's wheel for making mirrors with o Lrge focal length, from Loonarda’s Mottt
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the textual evidence

GIAMBATTISTA DELLA PORTA 1558

el Porta's Magiae naturalis not only provides the most comprehensive
account of aptical projections befare the eighteéenth century, it was olsoa
very popular ook, The first edition; in four books, was published in 1558, it
wirs repUblished thirty years later, now expanded to twenty books. The pas-
sages reprinted here are from the first English transiation'{ 1653

THE SEVENTEESTH BOOK OF NATURAL MAGICK:
WHEREIN ARE PROFPOUNSDED BURNING-CLASSES.

AMND THE WONDERFUL SIGHTS TO BE SEEXN BY THEM.

What could

seem more wonderful than that, by reciprocal sirokes of reflex-

MNow | am to come to Mathematical Sciences....

ton, Images should appear outwardly, hanging in the Air, and yet

neither the visible Object nor the Glass seen?...

Ta see all things in the dark, that are owbiwardly done in the Sun,
weith the colewrs L.lf.rﬁﬂﬂ.

You must shut all the Chamber windows, and it will do well 1o
shut up all holes besides. lest any light breaking in should spail
all. Onoely make one hole, that shall be a hands breadth and
length: above this fra livtle leaden or brass Table, and glew 11, 5o
thick as a paper; open a round hole in the middle of it, as great as
vour little Gnger: over agmnst this, let there be white walls of
paper, or white clothes, so shall you see all that is done without
in the Sun, and those that walk in the streets, like 1o Anuipodes,
and what is right will be the lefi, and all things changed: and the
farther they are off from the hole, the greater they wall appear, If

- 207
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amazing results,
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Snal the eardiest kinown representatiens of the prbali seam camern oosoura, from
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the textual evidence

If wowi cament dvase @ Picture of a man or any things else, draw it by
Hhis prnicares;

If voun can bat onely make the colours. This is an Art worth learn-
ing. Let the Sun beat upon the window, and there about the hole,
lit there be Pictures of men, that it may light upon them; buat not
upon the hole, Pur a white paper against the hole, and you shall
so long sit the men by the light, bringing them neer, or setting
them further, until the Sun cast a perfect representation upon
the Table agninst it: one that is skill'd in painting, must lay on
colours where they are in the Table, and shall describe the
manner of the countenance; so the hmage being removed, the
Picture will remain on the Table, and in the supecficies it will be

seen as an Image in a Glass, If you will

That all shall appear vight,

This is a great secret: many have tryed it, but none could obtain
it: For some setting Plain Glasses obliguely against the hole, by
reverberation against the Table, they could see some things
somewhar divect, but dark and not discernable. 1 ofi-times by
putting a white paper obliquely against the hole, and looking
Just against the hole, could see some things divect: hut a Pyramis
cut obliguely, did shew men without proportion, and very
darkly. But thus you may obtain vour desire: Put against the hole
aconvex Glass; from thence let the Image rellect on a Concave-
glass: let the Concave-glass he distant from the Centre, for it will
make those limages vight, thar itreceives turned, by reason althe
distance of the Centre. Sp upon the hole and the white paper, it
will cast the Tmages of the Objects so clearly and plainly, that
yvou will not wonder a little. But this 1 thought fit to let vou under-

stand, lest yiou fuil in the work, that the Convex and Concave

acaas M ssrrnrivtaetns s lin: i B avmad wrmae ke T e abrts: avimil w

vou bring vour paper, or white Table neerer, they will shew less
and clearer.... Now will [ declare what 1 eoer conceated till now,
and thought to conceal continually [my emphasis — note the
secrecy]. If you put a small centicular Crystal glass 1o the hole,
vou shall presently see all things clearer, the countenances of
men walking, the colours. Garments, and all things as if you
stogd hard by; vou shall see them with so much pleasure, that

those that see it can never encugh admire it. But if vou will

See all things greater and elearer,

Owver against it set the Glass, not that which dissipates by dis-
persing, but which congregates by uniting, both by coming to 1,
and going from it till vou know the true quanury of the Image, by
a doe npprnpinq’uﬂtinn of the Centre: and so shall the behalder
see more fitly Birds flying. the cloudy skies, or clear and blew,
Mountains that are afar off: and in a small circle of paper (that 1=
put over the hole) vou shall see as it were an Epitomy of the whole
waorld, and you will much rejovee 1o see it: all things backwards,
because they are neer to the Centre of the Glass, if vou set them
farther from the Centre. thev will shew greater and upright, as

they are, but not so clear. Hence you may,

Horns, Cornets, Trumpets sounded: those that are in the
Chamber shall see Trees, Animals, Hunters Faces, and all the
rest 5o plainly, that they cannot tell whether they be true or delu-
sions: Swords drawn will glitier in at the hole, that they will make
people almast afraid.... I have often shewed this kind of Specta-
cle to my friends, who much admired it, and ook pleasure 1o see
such a deceit; and I could hardly by natural reasons, and reasons
from the Opticks, remove them from their opinion, when T had

discovered [uncovered] the secret.

How without a Glass v representation of any ather thing, an Image
may seenmbo J’iﬂﬂg i the A

Before [ part from this Image hanging in the Air, 1 will shew how
you may make the Images of all things secm 1o hang in the Air,
which will be a wonder of wonders; chiefly being done without
the apparition of a Glass, or a visible Object. But first we will
examine what the Antients writ of this matter. One Vel

describes the business after his fashion, thus:

Fasten the sepment of o Cylinder in the maddle of the house, set
upon a Table, or Stool, that it may glince perpendicalary upon the
ground; then place your eyve at some hole or chink that iz somew hatc
distant feom the Glass, and let i be fixed, that o may not move here
and there: overagainst the Glass break the wall, and make i like ta
‘a window: let it be Pyramidal in shape, and et the sharp point he
within, and the basis without, as men use 1o do, when a Piciure or
any Image is placed for the eye to look upon; but let it be reflected
on by the superficies of the Pyramidal Glass, that the Picture
placed withour, which your eye cannot see throwgh the hole, may
seem to hang pendulous in the Air; which will canse admiration to

hehold. A Pyramadal Comvex-glass will do the samie, if you sit it o
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How in a Chamber you miay see Hunting, Battles of Enenies, and
ather defusions,

Nothing can be more pleasant for great men, and Scholars, and
ingenious persons to behold; That in a dark Chamber by white
sheets objected, one may see as clearly and perspicuously, as if
they were before his eyes, Huntings, Banguets, Armies of
Enemies, Plays, and all things else that one desireth. Let there be
over ngainst that Chamber; where you desire to represent these
things, some spactous Plain, where the Sun can freely shine:
Upen that vou shall set Trees in Order, alst woods, Mountains,
Rivers, and Animals, that are really so, or made by Art, of Wood,
or some other matter, You must frame little children in them, ...
and you must counterfeit Stags, Bores, Rhinocerets, Elephants,
Lions, and what other creatures you please: Then by degrees
they must appear, as coming out of their dens, upon the Plain:
The Hunter he must come with his hunting Pole, Nets, Arrows,

and other necessaries, that may represent hunting: Let there be

paper ancd |11urf it 1 front of the piaﬁs L0 vou s¢¢ clearly on the
paper evervthing thatis ourside the house.... Here vou will see the
forniis on the paper as they are in reality, and the gradations,
colours, shadows, movements, clouds. the Apples of water, the
Highe of birds, and everything else thatcan be seen, This experi-
ment needs clear and bright sun, becavnse sunlight has greai
powerm making things visible.... Seeing. therefore. the outline of
things on the paper. vou can draw with a pencil all the perspective
that appears there, and then shade and colour it as nature dis-

11]-_1}'4 it IO YA, huh‘ling the paper hg]‘!ll}' m place uneil you have

finished the dravwing.

Lplia Pevapretima

that it may represent the same Tmage. It may be done also by

Sphenical Convex and Concave,

But the matter promiseth more in the Frontispiece written upon
it, then it will performe in the conclusion. Wherefore the Image
will be seen without the Glass, but by means of the Glass; so that
the thing beheld in the Glass, will seem to be withour it; But he
[Witelo] is foully mistaken here, as in other places.

avetueedd A Noagick

DAMIEL BARBARO 1568

Barbara’s Della Perspettiva is the earliest bookofartists' technigues | have
found that mentlons profections.

Make a hole in a window of a room ... as large as a spectacle glass.
Then take a glass that is convex on both sides, not concave, like
the spectacles of youths who are short-sighted. When this glass is
fixed in the hole, shut all the windows and doors into the soom so

that no light enters except through the glass, Then take a piece of

the textual evidence

Sciences, as your Lordship knowes, 10 whom [ purpose to convey

from hence one of vour Books, that he mav see we have some of
our own that can honour our King, as well as he hath done wath
his Harmanica. In this mans study [ was much taken with the
draught ofa Landskip on a piece of paper, me thoughts miasterly
done; Whereof enquiring the Author, he betruved with a smile it
was himself, adding he had done it, non tangud FPictor, sed
tanguarm Mothematicus, This set me on fire: ar last he 1old me
how. He hath a little black tent |of what s1ufle is aor much import-
ing- which he can ﬁuddrnl}' selup where he will ina feld, anditis
convertible (like a Wind-mill} to all quarters at pleasure. capable
of not much more then one man, as | conceive, & perhaps at no
great ease; exactly close and dark. save at one hole, about an inch
and an half in the Diameter, to which he applies a long perspec-
tive-trunke, with the convexe glasse fitted to the said hole, and
the concave taken out at the other end, which extendeth to about
the middle of this erected Tens, through which the wisible radia-
tions of all the objects without are inrromurted, falling upon a
paper, which is accommodared 1o receive them, and so he traceth
them with his Penin thetr natural appearance, torning his lirde
Tent round by degrees till he hath designed the whole aspectof
the field: this [ have descnibed to your Lordship, because I think
there might be good use made of it, for Charography: For other-
wise, to make Landskips by 1t were illiberall; though surely no
Pamnter can do them so precisely.,

Religquiae Wostanianae

COMSTANTIN HUYGENS 1622

Canstantin Huygens, a poel, fived for a while in England, where he mode ihe
acguaintance of his countryaman and répowned invenior Corneafius Drebbel,

Prrabbel mode a numbar of comesa ahscuras. but none have sunvived
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HENRY WOTTON 1520

Worron was Provose of Eron College, ond g close friend of Sir Francis Bacon's.

Thit passage is from one of his fetters 1o Bacon, fotlowing an encountarwith

the gstronamer Jonannes Regler

To the Lord Bacon, Viscount 5t Alban=

Let me tell your Lordship a premy thing which 1 sasw comung
down the Danuby, though more remarkable for the Application.
then for the Theorv. I lay a night at Lintz, the Metropohs of the
higher dustria; but then in very low estate, having been newly
taken by the Duke of Bavaria: who. blandiente fortund, was gone

on to the late effects: There 1 found Keplar, a man famous m the

the textoal evidence

Degheyns wre marvellously pleased, but our cousin Carel will
be enraged.
tor Zifne Cwelers, 13 Aprif 1622

Huygenss account of the artlst Tarrentius feigning surprise on being shown
the prajection ina camera obscura is from his unhnished autobiography.

I ohserved this at the home of my fellow townsman, when on
somee necasion, surroanded by men of not inconsiderable stand-
ing and intellect, he approached me eagerly ... as ilin pleasure at
secing my viewing device, by which the images of things putside
were brought into a closed place onto a white board; having
recently brought this from Drebbel in England, 1 was using it for
the most exact and detailed projection of a picture, At this point,
Torrentius, bearing himself as modestly and aftably as [ have
deseribed, looking rather closely at the moving images, asked
me i, indeed, the men whom he was seeing on the board were
appearing live outside the room.

I'agreed this was so rather guickly, somewhai distracied, as
happens, h}' rnlt:]'lhini.ng my friends with a vm‘iﬂ}' of prujn:r.-
tions. Soon after he had gone, as | was considering his ingenuous
ques{iun and his prlftl:nd.ﬂ!. ignnra.'m:t: ufﬁnm:lhing no one does
not kmow today, 1 began to suspect, with good reason, that his
experience of discovery was a greal pretence, because he had
taken such care to seem deeply 1gnorant. Indeed, 1 dared 1o
assert 1o the Deghevns standing around that the cunning man,
equipped chiefly with this aid, had made a copy in his painting,
which the crowd in its enthusiasm would have loved to ascribe
to his own insight and judgment. In addition, the close likeness
to these shadows in Torventiug's picture, confirmed it as did the
exactitude of his skill 1o the true image of the subject and irs,
as they declare, "completeness’, about which spectators wish

m every way to be pleased. | am rather surprized at the folly of

1 srmiled when vou said in vour last letter that 1 should beware of
Drebbel's magic, and | reproached him for being a sorcerer, But,
1 assure you, finding nothing but nature in what he does, 1 do nor
need to keep my distance. Old Deghevn will be pleased to hear
that I will bring back the instrument with which Drebbel displays
that beautful brown painting, which 15 definitely one of the mas-

terpieces el his sorcery.
b Zipne Ouiders: 17 March 7632

I have at my house Drebbel’s instrument, which without doubt
produces, by means of reflections in a dark room, the admarable
effects of painting; it impossible for me to describe the beauty in
words: all painting is consequently dead, because here 1s life
itself, or something of a higher level, if words were not missing.
Because the Apures and the contours and the movements come

together so naturally and in a greatly pleasing manner. The

To Represent all outward Objects in theiv proper Colours, Dis-
tances and Proportions, on o White Wall, a Frame of Paper, or
Kheet hung wp for that puvpose in a Darkened Roaw.

This most Wenderful and Glonous Expeniment, tho' it be very
common, will yet well deserve to have a clear Account given of it
here; for 1 don’t remember to have read a plain and inrelligible
Description of its Apparatus any where; neither is it so easie to
do it with Advantage, as those perhaps who never tried it may
imagine; what follows therefore you may relie on as the Resalt of
My own repeated E:rpnrienl:c.

Procure a good Convex, or Plano-Convex Glass, such an one
as is made use of for the Object Glass of a Telescope; and if}fl}u
have a pood Telescope that draws about 6 Feel, vou may
unscrew s Object-Glass, and it will serve VOUr turn very wiell:
And indeed a Glass that deaws about that length (the™ 4 or 5 Foor
will do pretry well) is the fittest on all Accounts to make this
Experiment withal; for if vou use 4 small Glass whose Focus is
not above a Foor, or thereabouts distant from the Hole, the Rep-
resentation of your Objects will be very small, and the Figures
hardly large enongh 1o be distinguished: To which likewise may
be added, that not above one Spectator can come to look on it at
atime, and even he not without some Trouble,

O the other hand, if}ruu make use of a Glass which draws 15,
20, or 25 Foor, either yvour Hole must be very large, and then so
much light will come in as will hinder the Objects from being
vizible on the Wall, Paper &¢. or if the Hole be but small, so hittle
Light will come in, that at the Distance of 15 or 20 Foot from the
Window, you will have hardly Light encugh to see the Represen-
tarion distinctly; such large Glasses likewise are not easily had
every where, nor are they every ones Money; but a Glass thay
draws about b Feet, 15 very proper to be made use on in this Case,

Having gotten such a Glass, make choice of some Room

which hath a North Window, tho' an East or West may do well



S0many of our paimnmters who are agnorant of, or neglect 1o
this extent, the aid of something both pleasurable and useful

for themselves.

JOHN HARRIZ 1704

The fellowing Is a clear and comprehensive description of a camera abscura
from Lexicon technicum, a technical/scientific encyclopedia.

OBSCURA Camera, in Opticks, is a Room darkened, all but in
one little Hole, in which is placed a Glass to transmit the Rays of
Objects to a piece of Paper or white Cloth: By it are made many
useful Experiments in Opticks, serving to explain the Nature of
Viston: and among which, the following one deserves a particu-

lar Degeription.

brightly onthe Objecrs (as indedd this Expermment is never made
well when 1t doth not] vou wall have the Colours of all things
there i thetr MNatural Pant, and sach mn admarable prupuﬂiun
of Laght and Shadow, as s impossible to be imitated by Ast; and |
vet never siw any thing of that kind that comes near this Natiral
Landscape. But if the 5un do not shine, the Colours will be
hardly visible, and all will look dirty, dark and confused; there-
fore T advised a North Window, that you may have the Mendian
Sun =hining on your Object in its greatest Splendor. that so the
Expenment may be inats utmiost perfection: But you must by no
means bave the Sun shine on or near the Hole, for if 1t doth, all
will be confused.

Another thing inwhich this Representation exceeds Painting
15. 1 hat here vou have MWotion expressed on vour Cloth, If the
Wind move the Trees. Plants or Flowers without, vou have it
within on vour Lively Picture; and nothing can be more pleasant
than 1o see how the Colours of the moving parts will change as
they do withont, by their being in various Positdons obyvered o,
or shaded from the Light. The Motion of any Flies or Birds, is
painted alsointhe same Perfection: And the exact Lineaments of
any Persons walking at a due Distance without the Glass, will be
also expressed to the Life, and all their Mouons, Postures and
Gestures, will as plainly appear on the Cloth, as they do o any
ones Eve withour,

In a Word, nothing is wanting 10 render it one of the finest
5"-_5]1,1.5 m the World, but that all things are mverted, and the
wrong end upwards, To remedy which. several Methods have
been thought on. as double Convex-Glasses, ke, but none, In IV
U;}inin:ﬂ, are sowell, nor sp easse, as to take 3 common Ll:lﬂ-li.'i!!‘lg—
glass of about 12 or 14 Inches Square, and hold it under or near
the Chin, with an Acute Angle 1o your Breast: For if you do 5o,
and leck down into it. you will see all things upon the Sheer
inverted in the Glass: (fe] in this case, restored to themr Mamral
and Erect Position; and this Reflection also from the Glass, mives

1t a Glaringness that 15 very surprizing, and makes it look hke

enough (but a South one will not, for a Heason te be given below)
and let it be well Darkened, so that no Light can come into it, but
at the Hole where your Glass is placed; or at least but very little,
Then make a hole in the Shutter of the North Window of about an
Inch, or an Inch and % in Diameter, and leave open the Casement
if there he one, for there must be no Glass without your Hole,
Then fasten the Glass with its Centre in the Centre of the Hole,
by some small Tacks to the Shutter, so that no pull'of Wind blow
it down and break it; and at the Distance that you know your
Glass draws, hang up a White Sheet; or if vou do not know
exactly the Focus of the Glass, move the Sheet too and fro till you
find the Objects are represented on it very distinctly, and then
you may fasten it there by Nails to the Ceiling, &¢, Then wall
whatever is without the Hole, and opposite to 11, be representec
on that Sheet with such exquisite exaciness, as far surpasses the

utmost Skill of any Painter to EXpPress. For if the Sun shime

thetextual evidence

Animal may be turned every way to receive the Rays coming
from all Parts of the Objects, 1t will be of good Advaniage to the
Experiment; and such ready ftted are now commonly sold
by Mr. Marshall at the Archimedes on Ludegate-hill, and are
called S:.'m_p!'n':.'k.i.

ROBERT 5MITH 1738

Smith describes o method of drawing onfo glass, for tranifer onto poper, or
directly onte thin paper. This use of back projection corrects the reversal of the
imags by alens.

For drawing copies of prints or paintings. or the perspective of
solids, by tracing the out-lines of their pictures formed by the
lens; ler the onginal be placed without doors ata proper distance,
and let its picture be received upon a sheet of paper or upon a
large plane glass, left unpolished on one side. This glass being
fixt upright with its rough side turned from the window, itis easy
with a black lead pencil to trace upon i the out-lines of the pic-
tures. Then having strained a sheet of fine paper over the glass,
the strokes of the pencil will appear through it, when held against
the skv-light: and thus the picnire may be drawn upon the paper,
The easiest way of making the image distinct upon the glass
when fixt, is 1o place the lens 1n & mebe thar shall slide within
another short mube fist in the wandosw-shurter,

Bur 1o save the trouble of making vwo draughts) we may
proceed in this manner. Having strained the drawing paper upon
a smiooth board, let it be laad upon a small firm table, 1o be placed
under the lensin the window-shutter: and let an inclined luﬂhing-
glass, to reflect the picture upon the paper. be fixt over the table,

A Correpleat Systews of Chpticks




some Magical Prospect, and the moving Images; like so many
Spectrums or Phantasms. And ne doubt but there are many
Persons that might easily be imposed upon with such Scene, and
whowould believe 1t to be no less than downright Conjuration,

And | have made use of this Expenmeni 1o convince some
Credulous Persons thar those are abused and imposed upon,
who see Faces in the Glasses of some Cheating Knaves amongsi
us, who set up for Cunning Men, and Discoverers of Stolen
Goods, &e. And have satsfied them that much more mav be
done by this and some other Optical Experiments. and that
without the help of the Devil toa, than by anv of the clunisie
Methods used by these Vermin.

[fthe Glass be placed in a sphere or Globe of Wood thaving an

Hole as large as the Glass bored thro® it) which like the Eve of an

the textual evidence

A mezzanent of George Desmargei™s Partrdil of dhe CoarT Pamier Frand Joechnm Beich
1744, showino tha artist with Tha sveryday veols of his trade, incloding a box camiera
pbsturz, The pistto on the [eft holds either a lers ora mirrar,

COUNT FRAMCESCO ALGAROTTI 1764

Algarotti is unstinting in his praise for the beauty of the image produced in
a camera obscura, and maintaing itwas widely used by artists.

OF THE CAMERA DIBESCURA

We may well imagine, that, could a yvoung painter but view a

martriEs - th e harnd af Matiires heresll sand enidy itst ki laiagnre.

Canwannl Frarcesca Costa. Veduta del Canale verso lo Ohesal deflashira’, 1750 [datadllinthe
foragroynd am arting and e Asnilant view 1he iiane through @ carmera oltfoord: The pirdss
-1 arupig the leng fram Qirect _.Jn-.__.h': wiftsch wouid causelgng

remained an idle amusement of physical curiosity, without being
of the least service to the painter, had not means been happily
found of imitating it. The machine, contrived for this purpose,
consists of a lens and a mirror so situated, that the second throws
the picture of any thing properly expesed to the first, and that too
of a competent largeness, on a clean sheet of paper, where it may
he seen and contemplated at leisure,

As this artificial eve, usually called & Camera Optica or
Obscura, gives no admittance to any rays of light, but those
coming from the thing whose representation 1s wanted, there
results from them a picture of inexpressible force and bright-
ness; and, as nothing is more delightful to behald, so nothing ean
be more useful to study, than such a picture. For, not to speak of
the jusiness of the contours, the exactness of the perspective and
of the chiaroscuro, which exceeds conception; the colours are ofa
vivacity and richness that nothing can excel; the parts, which
stand out most, and are most exposdd 1o the light, appear sur-
prisingly loose and resplendent; and this looseness and
resplendency declines gradually, as the parts themselves sinkin,
ar retire from the light. The shades are strong without harshness,
and the contours precise without being sharp. Wherever any
reflected light falls, theve appears, in consequence of it, an infi-
nite variety of tints, which, without this contrivance, it would he
impossible to discern. Yet there prevails such a harmaony
amongst all the colours of the pi&re. that scarce any one of them
citn be said v clash with another.

After all, it is no way surprising, that we should, by means of
this contrivance, discover, what otherwise we mmight justly
ﬂef,pﬂir of ever being acguainted with, We cannot look n‘_lil'l.'l:l.'lg.-r al
any object; that 15 not surrounded by so many others, all darting
their ravs together into our eyes, that it is impossible we should
distinguish all the different modulations of its light and colours.
At least we can only see them in so dull and confused a manner,
as not to be able to determine any thing precisely about them,
Whereas, in the Camera Obscura, the visual faculty is brought
whaolly to bear upon the object before it; and the light of every

athee ahisst 1 82 it wares. nearfectlv svtinotiahad:
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he would profit more by it, than by the most excellent perfor-
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mangces by the hand of man. Now, nature is continually forming
such pictures in our eve, The rays of light coming from exterior
objects. after Enteri.n.g the pupﬂ, pass r_'la.mugh the crystalhine
humour, and being there refracted, in consequence ofthe lentic-
ular form of that part, prucccd to the retina, which hes at the
bortom of the eye, and stamp upon it, by their union, the image
of the uh_jm:t, towards which the pupi.l 15 directed. The conse-
quence of which is, that the soul, by means as yet unknown to us,
receives immediate inle]]igcntr of these rays, and comes to see
the objects that sent them. But this grand operation of nature,

the discovery of which was reserved for our imes, might have

them, This kind of perspective constitutes a principal part of that
branch of pantng, which regards the foreshortening of figures,
ind hkewise the bringing them forward, and throwing them back
i1 such a manner, as to miake us lose sight of the ground upon
which they are drawmn. 1t 15, in a word. this kind of perspective.
fromi which, assisted by hnear perspective, ATISE ‘i"i'"r:'n\];.lr st 1o
saw, o srieet decepiions

wothing proves this better than the Camera Obscura, in
which nature piines the objecis, which lie neat the eve, as it were,
with a hard and sharp pencil, and those at a distance with a soft
EJ.III.!. I.!l.ll]'ll DI,

I.h'l." st 'I.'I'Iﬂdl'_“l'l'l pi.i.lﬂi!f"l'h Aarong |I'|.|.‘f' l!ilill.ﬂl.'l"_'r hﬂ\'t H."-'H.IIIE'Li
themselves greatly of this contrivance; nor is it possible they
should have othernwvise represented things so much to the life, Itis
probable, too, that several of the Tramontane masters, consider-
ing their success in expressing the rinutest objects, bave done
the same, Every one knows of what service it has been to Spagno-
letto of Bologna, some of whose picrures have a grand and most
wonderful effect. ]l once happened to be present where a very able
master was shewn this machme for the first vime. Ivis impﬁssihle
to express the Fi#aaurp he took 1n E.\'amining it. The more he con-
sidered it, the more he seemed to be charmed with it. In shor,
after trying it a thousand different wavs, and with a thousand dif-
ferent models, he candidly confessed. thar nothing could
compare with the pictures of so excellent and inimitable
& master. Another; no less erminent, has given it as his opinion,
that an academy, with no other furniture than the book of da
Vinei, a eritical account of the excellencies of the capital painters,
the casts of the finest Greek statues, and the pi:lurt':; of the
Camera Ohscura, would alone be sufficient to revive the art of
painting. Let the voung painter, therefore, begin as early as possi-
ble to study these divine pictures, and study them all the days of
his life, far hie never will be able sufficiently to contemplate them,
In short. Painters should make the same use of the Camera
Obsecura, which Namralists and Astronomers make of the micro-
scope and telescope; for all these instrurnents egually contribute
to make known. and represent Nature.

An Ezzay o Painling
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Another most astonishing perfection in pictures of this kind s
the diminution of the size, and of the intenseness of light and
colour, of the objects and all their parts, in proportion to their
distance from the eye. At a greater distance the colours appear
maore [aint, and the conteurs more obscure. The shades likewise
are o great deal weaker in a less intense or more remaote lght. On
the other hand, those objects, which are largest in themselves, or
lie nearest to the eye, have the most exact contours, the strongest
shades; and the brightest colours: all which gualities are regui-
site to form that kind of FEI'F]:lEcti'\-'h which is called aemal, as
though the air between the eye and external objects; not only

veiled them a little, but in some sort gnawed, and preved upon,

the textual evidence

Adams’s improved book camera obscura

Magic lanthorns

Datte smaller

Pictures for the larger

Ditto for the smaller

Posms

Ditto mounted on & ball and socket

Frames and stands for ditta

Zogroscopes or machines for viewing perspective prints, &c.
Box and glasses for looking at prints

Concave and convex mirrors

Black convex glarm TRITTOTS {recomm ended b}' Gra}' the poet)
Cases with glass sides [or experiments on refraction

An artificial ave

A solid g]ﬂﬁs ciibe

A semmicircle and prism to determine the angles of refraction

An heliostate for directing the sun’s rays into a dark room, and

keeping them on the same spot for several hours together

G F_Erandat, ‘Dravsngwith the help of & Gamen ohstura’, 1742

AMTONIO ZANETTI 1771
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GEORGE ADAMS e.17865

Agdams was the King's instrument-maker, and thisis from his caralogue. By the

mid-eighteenth century, one could buy aportable comera obicurainashop.

A CaTArLoOGUE OF OFTiCAL, PHILOSOPHICAL, AND MATHEMATICAL

INsTRUMENTS, MADE AxD SoLD BY GEORGE ADANS

Small cabinets with a collection of opague and transparent ohjects
Scioptne balls

Cameria obscura in boxes

tha textual evidence

GEORGE ADAMS 1791

Muoee from Geovge Adams: hs observations on the: camera obscura as an

il o aartises,

Vurious have been the methods used to facilitate the practice of
perspective, as well for those who understand, as for those who
are ignarant of that art) and though some have supposed that the
warmith of imagination and luxuriance of fancy, which impels the
mind to the cultivation of the fne arts, is not 1o be confined to
mechanical modes, ver upon enguiry they will find, that the most
able and accomplished artisis are often abliged 1o have recourse
to sonie tules, and 1o use some mechanical contrivances to guide
and correct their pencil. So great is the difficulty, and so tedious
the operation of putting objects in true perspective, that they
trust mostly to their eve and habit for success; how well they
succesd, we may decide from the [lﬂ-ﬂTH.ilE drawn h}' the best
artisis. and the different judgements formed concerning them.
Mr Eckhardt has well observed, that there 15 no artist who wall be
hardy enough to say that he can delineate (by the eye) the same
ohject twice with exactness, and preserve a._]'!.u;t and similar pro-
portion of parts in each. In one of the hgures we shall find some of
the parts la.tgl:r than the other: both cannot be ri.ght: yet suppos-
ing them both perfectly the same, neither may be conformable to
nature, Add to this, many situations of an object oecur, which no
eve, however habituated, can represent with accuracy.... The
methods most generally in use are (1) the camera obscura (2) the
glass medium or plane (3] a frame of squares.

Geometrical and Graphical Exsays

GEORGE ADAMS 17924

In thislecture, Adams gives a commentary an optical projections

We are able by the assistance of glasses to unite, in one sensible
point, a great number of ravs proceeding from the same point of
an object; the rays thus united in a point form an image of that
point of the object from which they proceed: this image is brighter
in proporion as there are more rayvs united, and more digtinct in
proportion as the order in which they proceed, is better pre-

served in their union. On placing a polished and white plane at

Zanetti was lbrarian ar St Mark’s Cathedeal (n Venice, ard wios one of several

cortemporary writers whodesernbed Conalerta’s wse of the comerg obscurd.

By his example il Canal [Canaletio] taught the correct use of the
camera oftica; and how to understand the defects that occurina
painting if one follows too closely the lines of perspective, and
especially aerial perspective, as they are seen in the camera. and
if one does not know how to modify them when they offend
common sense. Those learned in this will understand what

I mean.
Bella Pittwra Veneziana

the window. The colouring here is just and natural, the lights and
shades perfectly just, and the motions of all objects are pertectly
expressed; the leaves guiver, the boughs wave, the birds Hy, &c.
as in nature, though muoch guicker, and in a lesser scene. From
the camera obscura, the painter may learn his imperfections; he
may see what he should do, and know what he cannot perform,

Lechwres on Natural and Expersmental Plulosaphy

W. H. WOLLASTON 1807

Adescriptionof the cameralucida - by its inventar.

Having a short time since amused myself with attempis to skeich
various interesting views, without an adequate knowledge of the
art of drawing, my mind was naturally emploved in facilitating
the means of transferring to paper the apparent relative posi-
tions of the objects before me; and | am in hopes that the
instrurnent, which I contrived for this purpose, may be accepit-
able even to those who have attamed to greater prnﬁcieﬂt.’}r in the
art, on account of the many advantages it possesses over the
Camera Obscura.

The principles on which it is constructed will probably be
most distinctly explained by wracing the successive steps, by
which I proceeded in its formation.

While I look directly down at a sheet of paper on my table, if 1
hold between my eye and the paper a piece of plain glass, inclined
Fromm me downwards at an angle of 45°, I see by reflection the view
that is before me, in the same direction that [ see my paper
ih.'rﬂugh the gla.55. I r:lig]l.l: then take a sketch of it: but the position
of the objects would he reversed.

To obtaina direct view, itis necessary to have two reflections.
The transparent glass must for this purpose be inclined to the
perpendicular line of sight only the half of 457, that it may reflect
the wiew a second time from a piece of looking glass placed
beneath it, and inclined upwards at an equal angle. The objects
now appear as if seen through the paper in the same place as
before; but they are direct instead of being inverted. and thev
may be discerned in this manner sufficiently well for determin-
ing the principal positions.... But those who are conversant with

the science of optics will perceive the advantage that may he



the place of their union, you will see this image painted in all it's
proper colours, if no adventitious light is permitted to disturb or
render it confused....

You see what a beautiful and lively picture of all the objects
before the window is exhibited on the screen. It may with propri-
ety be termed nature’s art of painting. You have perspective here
in perfection, or a just diminution of objects in proportion to the
distances, the images being all in proportion to the respective
apparent magnitudes of the objects seen by an eve at the hole in

reflection was prudurml by o puece of pluin glass, it 15 obvious
that any ohjects behind the glass (if sufficiemly iluminated)
mught be seen through the glass as well as the reflected image.
But when the F}:i"-niﬂtif reflector s En].p'in*_ru[l, SETCE TN lighl Cin
be rransmurted divectly through ir, the eve must be so placed thar
only o part of its pupil may be intercepred by the edge of the
prism.... The dizstant objects will then be seen by this portion of
the eyve, while the paper and peucil are seen past the edge of the
prisni by the remainder of the pupal.

”i'uﬂ'ltr.l'd'nn ufl!.ﬁr Camiern Lucida

JOHM RUSKIN 1843

Ruskins sbservations on the similarity in tonality between the projecied
frmage and the works af the old masters

Now the Anely-roned pictures of the old mastérs are, in this
respect, some of the notes ol nature plaved two or three octaves
below her key, the dark nbje:ni m the middle distance haﬁng
precisely the same relanion to the light of the sky which theyhave
in nature, but the hght being necessaril}' inﬁnitr—:l_v lowered, and
the mass of the shadow deepened in the same degree. [ have
often been struck, when looking at a camera-obscuro on a dark
day, with the exact resemblance the image bore to one of the
finest pictures of the old masters, all the folinge conung dark
igainst the shy, and nothing being seen in its mass but here and
there the isolated hight of a silvery stem or an unusually illu-
muned cluster of leafage.

Modérn Painders

ETIEMNE-JEAN DELECLUZE 185)

Seon after the invention of photography, French painter and critic Deléciuze
abserves the similanities between the daguerreotype and the works of various
edrligrartists.

[Meissonier’s] paintings, remarkable for their quality, small
size and the exactness of the likeness, will, I helieve, mark an
unusual tirme in the history of art; a period when the influence of
the daguerrestype had a serious influence on the studies and

completed works af artists. Whenever Meissonier emabarked on

el e el and
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derived in this instance from prismatic reflection; for when a ray
of light has entered a solid piece of glass, and falls from within
upon any surface, at aninclination of only twenty-twe or tweniy-
three degrees, as above supposed, the refractive power of the
glass is zsuch as to suller none of that Iigh{ 0 pass oul, and the
surface becomes in this case the most briliant reflector that can
be employed.

There i5 another circumstance in this construction necessary

to be attended 1o, and which remains to he explained. Where the

The textual evidence 2

ful artists realized that the representations produced by the
daguerreotype were prool that certain of the great portraitists
were right, artists such as Bellim, Leonardo da Vinci, Raphael,
Hans Holbein and Ingres, who, until then, were criticized for
drawing lines which were o perfectly defined and for a lack of
variation in the volume. Indeed, I should be greatly astonished
had Messonier not been swruck by the similarity in aspect
between the paintings of the men [ have just named and the
results ohtained from the instrument invented by Mr Daguerre,

Salon of 1850

EUGENE DE MIRECOURT 1855

| had noticed, before finding this passage, that some of ingres’s later portraits
lacked the subtle tonality of earlier paintings. As this change came after the
mvention of chemical photograghy, | suspecied ke might have used pho-
tograghs for these paintings, with little orno reference to the lve model,

M. Sudre, our most diil:inguished 1"|1'.h1:|gra.ph1,=_r. produced this
picture, with the most remnarkable talent. Each proof of his work
sold for no less than 100 francs. He 15 the only one whom M.
Ingres, very proud of his reputation, permits to reproduce his
waorks, as voung Nadar is the only photographer to whom he
sends people of whom he wants 1o have a perfect likeness. The
photographs of Nadar are so marvellously exact, that M. Ingres,
with their help. composes the most admirable portraits without
any need ol the original's presence.

fgres

GLASS, OPTICS AND SECRECY

Artists are generally secretive about their methods < even today. Painting fs a
pirivate activity, and artists, in gereral. see no reed to explain how thelr work
isdone, preferring to letit speak for itself. Skilis and technigues may be tatught
- but by example, and by endless practice. it was ever thus. Some aspects of
the painter’s craft may be wiitten down, and they often were, but these are
mostly formulas for mixing mediums and varmishes, methods for preparing a
canvas or panel, etc. — things that can be precisely described and st be
precisaly repeatable. Skills of hand and eye cannot be taught this way. The
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doubr; but it seems evident that seeing daguerrean prints pro-
vided him with material for reflection, the results of which,
altered, guided and perfected the way he views and wnitates
nature. The daguerreotype. by arriving in the world with its rec-
titude and slightly brutal boldness, had the effect of a sage who
tells the truth bluntly; it was both admired and rejected by all.

However, after the initial astonishment and hts ol rage, lhuught-
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explaimed in wniting.

Atthe dawn of the Benarssance theskills of the varows craffs and trodes
were the collective property of their proctitioners. The guiids were often
fiercely protective of local expertise, particulorly if this was the foundation of
their prosperity (see Chlpe Zerwick, below, on the restrictions impased on the
Murano glassworkers). Today, high-tech industries protect their expertise
with draconian non-disclosure agreements. Not much has changed!

the textual evidence

Far samething as sedmingly ‘magical” as o projection there. were other
pressing reasons for secreey. Schalars realized thar some aspecrs of their
knowiedge could be abused by the irresponsible or the unscrupifous, and
1ok pains ta canceal such things (see Roger Bacon'’s instruction to his feflow
screntists, for example, ond Willlom Kemaine Newhald's commentary on
Bacon's use of ciphers ond codes). There can be no doubt that optical prajec-
thors woald fall into this category, One hundred and fifty yedars before van
Evck and Campin, the consenvatives in the Church had mode such caution
obligatory - for fear of excommunication or worse (Grant). The inguisition
still st g shodow over saentificand technrical innovation two Fundred years
later (sea Clubb on della Porta, and Galiles's recantation),

There were ways of imparting informafion on ‘dongerous’ fopics,
however - through codes, ciphers and riddles. Codes and ciphers can only be
disentangled by those in possession of the key. Riddies, an the ather hand,
using word substitulions ororhersise jurnbling the meaning, canbe aoressi-
bie to those who already understand the topie, but of na help to gnyone else

(see della Porta; and Kaspar Schatt's remarks an the Italian’s subrerfugel,

ROGER BACON <¢.1274-94

OF ART AND NATURE

First of all, I consider that the secrets of Nature contayned in the
skins of Goatées and sheep, are not spoken of, least every man
should undersiand them. As Socrates and Arisiotle willeth, for
he affirmeth in has booke of Secrets, that hee is a breaker of the
celestiall seale that maketh the secrets of Art and Nature
comimon; adding moreover that many evils betide him that
revealeth secretes.... And they are no longer to bee tearmed
Secrets. when the whole multitude 15 acquainted with them ...
For that which seemeth unto all, is true, as also that which is so
judged of by the wise, and men of best account. Wherefore that
which seemeth to many, that is to the common people, so farre
furth as it seemeth such, must of necessitie bee false. | speake of
the Common sort, in that Sence, as it is heere distinguished
agaynst the learned, For in the commuon conceytes of the minde,
they agree with the learned, but in the proper prninciples and con-
clusions of Arts and Sciences they disagree, toyling themselves
about meere appearances, and sophistications, and guirks, and
quidﬂ:itiEE_. and such like trash. whéreof wise men make no
account. In things proper therefore, and in secretes, the
COTMITOn p-:n[.‘lle do erre, and 1 this respect t]'.m].r are uppusite to

the learned, but in common matters they are comprehended
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things which are most excellent. And if they do conceive any
worthy thing, it is altogither by chance and fortune, & they do
exceedingly abuse that their knowledge, to the great damage
and hurt of many men, yea, even of whole societies: so that he is
worse than mad that publisheth any secret, unlesse he conceale
it from the multitude, and m such wise deliver it, that even the
studious and learned shall hardly understand it. This hath beene
the course which wise men have observed from the beginning,
who by many meanes have hidden the secrets of wisedome from

the common peaple.

WILLIAKM ROMAINE NEWBOLD, The Cipher of Roger Bacon, 1928

It was only during the twenty years from 1237 to 1257 that Bacon
enjoved comparative freedom and possessed sufficient money
for the prosecution of his scientific work. DlLI!".iII.E those years he
made what he regarded as scientific discoveries of the utmost
importance, and it is extremely probable that the telescope and
the microscope, in some form, were among them. Thereafier,
for thirty-five vears or more, he worked, when permitted to
work at all (for at least some of those years were passed in
prison}, under severe restrictions, closely watched by suspicious
and hostile eyes, The majority of his contemporaries, and very
many among those of position and power, would have seen in
his achievements conclusive proof of commerce with the devil,
and many, even of the more enlightened, would have found in his
tem:'hing!i equally good reasons for ﬁundiﬂg him to the stake. He
must, therefore, as a mere ordinary precaution, have been com-
pelled to keep these discoveries secret, either locked up in his
own breast or at most communicated to a few trustworthy
friends. What would have heen his reaction against such circum-
stances as these? What course of action would they have driven
him to adopt?...

Bacon's reticence about his discoveries, even before he
entered the Franciscan Order, was not entirely, nor, 1 think,
chiefly, due to fear of persecution; it was grounded in his most
sacred convictions, He was pruruun:].’.}' rr.ligiuuﬁ; in everything
he saw the hand of God. The mere fact that the secrets of Nature
had then so 10115 been hidden is to him conclusive proof that God
wills it 50 to be. The salitary scholar who succeeds in lifting a
corner of the veil has, he believed, been admitred by God 1o His
conhidence, and is thereby placed under the most solemn obliga-

tion conceivable to make no use of his i:nnw]er]ge which God
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as for these commyn things, they are of small valug, not worthy
to bee sought after for themselves, but in regarde of things par-
ticular and proper. Now the cause of this concealement among
all wise men is the contempt and neglect of the secretes of wise-

deme by the vulgar sort. that knoweth not how to use those

EDWARD GRANT. Science and Theology in the Middle Ages’, 1986

Suspieious of the emphasis on philosophy and secular learning
that had occurred during the 1260s and fearful of the application
ol Aristorelion philosophy o theology, rraditional and conserva-
tive theologians, inspired by Saint Bonaventure, sought to stem
the ride by owrright condemnation of ideas they considered sub-
versive. Since repeated warnings of the inherent dangers of
secular pl\ilnbuphy' and the ;_.u'-ril:-i of 11s appli{'alinn to theolooy
had been of litle avml, the tradional theologians, many of
whom were neo-Aupustinian Franciscans, appealed to the
hishop of Paris, Etienne Tempier, who responded in 1270 with a
condemnation of 13 propositions. which was followed in 1277 by
a massive condemnation of 219 propositions, any one of which
was held at the price of excommunication.

Controversial and difficult to assess, the Condemnation of
1277 looms large in the relations between theology and science.
Except for articles directed specifically agamst Thomas Aguinas,
which were nullified 1 1325, the condemnation remained in
effect during the fourteenth century and made an impact even
bevond the region of Paris, where its legal force was confined.
Hastily compiled from a wide variety of written and oral sources,
the 219 condemned errors were without apparent order, repeti-
tious, and even contradictory. Orthodox and heterodox opinions
were mingled indiscriminately, A number ol the errors were rele-
vant to science, Of these, many were condemned in order to
preserve God's absclute power (potentia Der absoluta), a power
that natural philosophers were thought to have unduly restricted
as thev r.-ageri'lv :.'n-u_ght to interpret the world in accordance with

Arnistotelian principles,

DAVID C. LINDBERG, John Pecham and the Science of Optics: ‘Perspeciiva
communis’, 1970

The secand hailfalthe thirreenth century saw three great authorities onoplics,
Bacon was considered dangerous by the Church and was suppressed; Witelo
described profections bul disguised the means achieving them foee page
206); the third, John Pecham, was the most influential. Like Bocon and Wirelo,
Pecham studied ot the University of Paris, but he was o 2ealous consenvative
who supported the Bishop of Pars’s condemnalions of 1277, This, perfiaps,
accounts for his surprise gppointment as Archbishop of Canterbune fwo yeors
later, His Ferspectiva commumis lias very widely read, and was adogted all
over Egrope as the stondard fofficial?) textbook'on aptics, It makes no mention

of projections,

WL al ARpPITovE. LSpecially Imusl ne e carclul ndl o beiray il
to the vulgar. God has indeed Himself, with special regard for
this contingency, directly inspired scientific men, when writing
of their discoveries, to conceal them sither in obscure language
such as was used by philosophers, orin peculiar techmcal terms

such as were used by alchemists, or in cipher.
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going bevond standard bibliographical works, texts or mono-
griphs dealing with Pecham and his contemporanies, and easily
available catalogues of manuseript collections, | have located
sixty-two copies — one from the thirteenth century, twenty-nine
from the fourteenth century, twenty-six from the fifteenth
century, two from the sixteenth century, one from the seven-
teenth century, and three for which | have no date. An exhaustive
search of manuscript collections would doubtless turn up several
more. Nonetheless, sixty-two manuscripts 15 an exceptionally
large number of extant copies of a medieval work on optics, par-
licul-.u.rl!.- m view of the fact that Pecham's treatise is ]argcl;r
geometrical and thus has no appreciable philosophical, theologi-
cal, or medical content, No other medieval optical work is extant
in nearly as many copres, and we are forced to conclude that the
Perspectiva communis became the standard elementary optical
texthook of the late Middle Ages.

The Perspectiva comvmunis retained its popularity long after
the advent of printed books. It was printed first about 1482 or
1483, nine times in the sixteenth century (including a translation
into Italian), and for the eleventh time in 1627, By contrast,
Witelo's Perspectiva was printed three times in the sixteenth
cenfury, Alhazen’s only in 1572, and Bacon’s not until 1614.

Lectures on the Perspectiva comimunts were included in the
curriculum of many universities during the fourteenth through
sixteenth centuries, By the 13805, and continumg at least 1o the
middle of the fifteenth century, the Perspeetiva communis was
the basis of regular lectures at the University of Vienna, In 1380
forthe M.A. degree the University of Prague required a student to
attend lectures on the Perspectiva communis, and Douje claims
that it was used as a textboak at Paris as well. The statutes of the
Unmiversity of Leipzig in the fifieenth century repeatedly reférto
‘perspectiva conununis,’ based on Pecham®s book, as a topic for
lectures; and the editor of the Leipzig (1504) pranted edition,
Andreas Alexander, explains that he has been appominted by the
faculty of arts at Lerpaig to lecture on perspective and hence has
prepared the book for the vse of studenis. In his Cursus quatuor
muathematicariom arttum liheralfiom (Alcala, 1516, 1523, 1526, and
153281, used ar the Universities of Pans, Aleala, and Salamanca,
Pedro Cirvelo paraphrases the Perspectiva communis in its
entirety. Sedziwaj von Gzechel, whe lectured on the Perspectiva
commnnis at Cracow L'au'l}' m the Afteenth century, puintE out ...
that the Perspectiva communis was so named because of its
common use in the schools; and in 1489 Albert Brudzewski, one
of Cracow’s most distinguished astronomers, was still lecturing
at the Unmversity of

on the Perepectiog corremunte. Finalliyv,
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The Perspectiva comvminis was by lar the most popular of all Wirzburg, the Perspectiva communis was the basis of lectures as

medieval treatises on optics, doubtless because of its broad late as 1589453,
scope and introductory character. One indication of its popular-

ity 15 the large number of extant manuscript copies, Without
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CHLOE ZERW|CE, AShart History of Glass, 1980

The Venetian glassmakers’ guild was formed in the early 1200s.
In 12491, the glass industry was forced by the authorities to move
froon the city to the nearby islands of Murano — where it has
remained 1o this day = so that both the danger of fire from the
furnaces in the city itself might be eliminated and the glassmak-
ers more elfectively controlled. It was not such a hardship, since
Murane was a summer resorit where Venetan aristocrats had
villas. Only an hour's row from Venice, the lagoon between was
studded on warm mights with gondolas going o and fro.
Though Venetian contral over the glassmakers and their fami-
lies: was sirict, these crafismen were highly regavded, Many
were given patrician sianding, their daughters being permitted
in marry noblemen,

Conirol was crucial to Venetian trade because the glassmak-
PTS Were pr‘iv-lr to num}'jcaln-u&]:.‘ guurded SECPELS rtgmﬂing the
construction of furnaces, the formulas and propoertions of ingre-
dienis, and the making and handling of tools. Glassmakers at
that time relied on trial and error. using their eye, their judg-
ment, their past uperinnc:. nnd the l\lluwledge handed down
from glassmakers before them. Venetian glassmakers were not
allowsed to leave Morano: m fact. EECApE WAs crime which
carmied the death penalty, There are stories of relentless assas-
sins following Heeing glassmakers — in one case, to the very
gates of Prague. Yer many glassmakers somehow did leave,
emigrating and setting up manufactones in the Tyrol, Vienna,
Flanders, Holland, France, and England. It was not until the 17th
century that a book written specifically to instruct glassmalkers
was published by a Florentine, Antonio Neri. His book, Lidrte
Vetrariaz [The Ari of Glass), printed in 1612, made available to

everyone secrets which had long been carefully guarded.

GIAMBATTISTA DELLA PORTA, De Furtivis, 1563

Men call secret cades in literature those writings that are con-
structed in such a way that they cannot be interpreted by anvone
except him for whom they are intended. But if we consider cor-
rectly we will clearly see that this name applies to those writings
that the people of our time commonly call riddles. If those exam-
i.m':ng the works of our 'F]‘I:l'.ll:fl:‘!iﬁ-ﬂ-['ﬁ can work out 5nmelhing i
their mund, we will say that these secret wriiings are nothing
other than codes, by which we reveal things obscurely and
briefly to those knowing something of the subject and by whom
we wish the subject explored. Indeed, we call them codes
because they highlight writings, words and sayings with charac-
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tions, among them, sacred matters and the knowledge of secret
things: so these hidden secrets should not be revealed, our
ancestors used ofien to cloak and disguise them with ohscure
signs and symbolic figures so they should not be violated by the

profane or those not fully initiated.

LOUISE GEORGE CLUBE, Grambarusta Della Porta: Dramarist, 1965

The two greatest tourist attractions of Naples about the year
1600 were, according to contemporary report, the baths of Poz-
zuoli and Giambattista Della Porta. Certainly Della Porta was
ane of the most famous men in [taly.... He wrote on cryplogra-
phy, horticulture, optics, mnemonics, metcorology, physics,
astrology, physiognomy, mathematics, and forufication, and
when he died at eighty, he was preparing a treatise in support of
his claim to the invention of the telescope. In his spare time,
Della Porta wrote plays...,.

[There was| a hair-raising event in Della Porta®s life, one that
wits to infAuence evervihing else in it, from his scientific amms to
his daily habats. It i|'1-|!1l.r'|'l:a.l:.tl:,r caused suppressiun of facts and
dissemination of lies by his family and friends, perhaps deliber-
ate destruction of letrers, and left 1o pl:r:;ll:’rit}' as a record of his
life only frugments of & colourful mosaic.

The caraclysm was a brush with the In fu sition. It was un]}'
that — nothing to compare with the horrors in store for Cam-
panella, Bruno, and the other unfortunates who could not or
would not abandon their research or alter their views to suit
the censors. But it was enough to frighten Della Porta, to make
him modify his investigations and conceal the incident as much
as possible,

Mo one knows exactly when 1t happened. A record made I:I}'
the notary Joele in 1580 of Inquisitional activities before that
year notes ‘Ttem: le ripetitioni per Gio: battisia dela porta,’ refer-
ring to the re-examination of testimony regquired by Romie in all
inguisitional trials. Amabile declared that imprisonment in
Rome ordinarily preceded such re-examination, and thar if
Giuseppe YValletta, in his study of the Holy Office in Naples,
neglected to mention any incarceration in his brief account of
Della Pona’s sentence, it was because Vallenn was less cone
cerned with accuracy than with expounding his thesis that the
Ntapblilan lﬂquisitinn"s function wis |:|'|'h'l'ul.r.'l|1r¢r pru\r'n:nﬁlru. ol
punitive. The irial and probable imprisonment must, in any
case, have taken 'plilcl: before November 1579, for by that dnte
Della Porta was in Naples, free to accept Cardinal Luigi d’Este’s
invitation io join him in Rome. The immedite cause of Della

Porta's being hauled before the Inguisition was a denunciation
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the ideas in the marked passage, But if we ohserve the uses of

these codes we will say that they are employed in many situas-

The denunciation miist have been made between 1558, when
Delln Porta’s Livst work appeared, and 1578, when Toscand
praised his poctry, Apparently oot wanting (o omit so famous a
name from his rozter of celebrities, yer recopmzme the mmpru-
dence of louding the forbidden lore on which the fume was
based, Toseano compromised by praisig Della Porta only for
his lierary hobby, though he hind never published a hine of
poetry or drama, However uncertain the date,; the watchdogs of
the true faith surely snapped athim, Della Porta was summoned
before the mribonals in MNaples and Rome, perhaps brefly
nuprisoned, and charged by papal order to dishand his academy

mnd refrun from pracucing it aris:

GALILEQ GALILEI, ‘Recantation tathe Tribunal, 22 June1633

I, Galileo Galilei, son of the late Vincenzio Galilei of Florence,
nged seventy vears, tried personally by this court, and kneeling
before vou most Eminent and Reverend Cardinals, Inquistors-
General in all the Chrstian Republic against heretical
deprasaty, having before my eyes the Holy Gospels, and placing
my hands upon them, do solemnly swear that I have beligved,
always believed, and with (God's help willin the future believe all
that the H'n]f.. Catholic and .-\pnﬁ.iulic Church does hald, pn:'a::h
and teach. But since I, after having been ordered by this Holy
Office to abandon the false opinion that the sun 15 the centre of
the world and does not move. and that the earth 15 not the centre
of the world and does miove, and not to hold, defend or teach in
any way whatsoever, either in speech or in writing, the said false
doctrine, and afier being informed thar the said docimine was
contrary to the Holy Seriprore, have written and printed a book
m which I treat the same already condemned doctrine and bring
forward arguments with much efficacy in its favour, withou
arriving at a soluton, [ have been judged vehememly suspected
of heresy. that 1s, of having held and believed thar the sun is the
centre of the world and immuovable and that the earth is not the
centre and moves.

Nonetheless, wishing to remove from the minds of vour
Eminences and all faithful Chostians this vehement suspicion
reasonably conceived against me, with sincere heart and
unfeigned faith, | curse and detest the aforesaid errors and here-
sies, and generally all and whatever other error, heresy and
faction contrary to the Holy Church; and I'swear thar in the
Future, [ will neither say nor assert, in speech or in writing, such

things as may bring upon me similar suspacion.

KASPAR SCHOTT, Magia universalls naturae et artis, 1657

Porta either mocked or deceived us. He admits that he could not

LAy SUHIE AERAYY SCADTHTLERNS WY  Were  SCallitlallbaedd Dy s
growing reputation for magic and by the tiiles of fndovine and

A quc:! bestowed on him by thie populace....
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clearly. | would not dare 1o say he sold us smoke. For what he
promises can be done with the aid of a concave cylindrical
mirror, as | know and will show in a little while. For | think he
wished to say, in subsiance, the same things as we do but he
wished by changing and altering words 1o make the matter as
secret as possible, to hide important and outstanding knowl-
edge so0 1 did not spread among the common people. He himsell
admutted that he did this in the preface to his twenty books wath

those words:

We have veiled amazing and exciting things with 2 cenain device,
Just as by changping words and abbreviations we have obscured
evil and unpledsant matters; not o that the eleveresi people
should not be able to work it out and understand; not so clearly
that thie ignorant crowd should masuse it nor so obscurely that the
enguiring mind should not find owt; nor so clearly that they don't

et things back 1o front.

JOSHLUA REYNOLDS, Discourses, 1786

If we suppose a view of nature represented with all the truth of
the camera cbseura, and the same scene represented by a great
Artist, how lirtle and mean will the one appear in comparison of
the other, where no supenonty 1s supposed from the choice of
the subjects. The scene shall be the sameé, the difference only will
be in the manner in which 1t 15 presented to the eve, With what
additional superiority then will the same Artist appéar when
he has the power of sult‘:cting his matenals as well as elex-ating

his snle.




propose more obscurely what he was not able o disclose more
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SOME MODERN TEXTS

On where artists got their mirrors

HEINRICH SCHWARZ, ‘The Mirror of the Arist and the Minor of the
Devout’, 1958

Puinters and glass and mirror-makers were closely connected in
the fifteenth century and, as in Bruges, even united in the Guild of

5t Luke, the patron saint of both professions.

DIRK DE VOS, Rogier van der Weyden: The Complete Works, 1999

The lost register of the guild nl'pa.inf.l:rs. and murror-makers ... o
which the manuscript illuminators, tempera painteérs, makers of
plaving cards, toys and wallpaper also probably belonged, was

opened afier the guild received its royal charter in 1424.

On Holbein

JAME ROBERTS, Drawings by Holbein from the Court of Henry Wl 1987

The manner in which the series of Holbein d:ﬂwingﬁ ATE THOAW
kept at Windsor is natarally very different from that of earlier
times. Whereas the drawings are now venerated, and nightly so,
as exquisite works of art, it is likely that their primary function
was as preparatory studies, made while the armst was o the
presence of his subject, and used by him to work up a Gnished
portrait in oils or, for a oaniature, in tempera, The fact that the
drawings have survived at all is therefore fairly surprising, when
numerous similar preliminary studies must have been destroved
once they had served their purpose....

The relationship of drawing to oil pammting, in those cases
where both survive, i1s the subject of several detailed and on-going
studies, in pariicular by Dr Mnrya.u Ainswaorth of the Metropaoli-
tan Mussum of Art, New York. Dr Ainsworth has noted that
although the one Windsor drawing in which the ouotlines are
priched is closely related to the oil painting in New York, the
puu.n-l:'i.ng marks revealed 1 infra-red reﬂe::tugraphy of the
picture do not conforny to the pricked lines of the drawing. In a
few cases 1t has been PDEFI_'b.I.I': to demonstrate that the facial
dimensions of drawing and painting are virtually identical, but
the precise method of transfer from the drawn to the painted
surface is still unknown. And thirdly in this list of uncertainties it
is sometimes the case that where a painting corresponds very
closely to the related drawing, the painting is unlikely 1o be the
product of Holbein’s own brush, This is particularly evident with

such oft-repeated subjects as the portrait of Queen Jane Seymour.

Rayprnidy s comerd obscurs whith was disguised as & boak whenil was folded up

We have few contemporary accounts of the artist’s working
methods. One of the most precious is the report sent hack to
England from Brussels following the visit of Holbein and Hoby
to interview and tale the likeness of Christina of Denmark, who
was af the fime heing considered as & possible bride for Henry
VIIL The fimished porirait, now in the National Gallery, London,
was worked up on the basis of o three-hour Sitiing. Because af
its size, it is highly unlikely that Holbein had the London panel
in Brussels, and much more pmbﬂblﬁ that the hmshed
painting was worked up in England, following the artist’s
return. Holbein's preparatory work for a painting was entirely
professional. He worked quickly, efficiently. and with an
economy of line that has ensured that his portraits are as alive
today as they were in the past. Unlike other portraits of the time,
they appear to be of people full of life and character, hence their
enduring [Ascination....

It has ofien been sugpested that Holbein availed himselfofa
tracing device to assist in the taking of likenesses, once his
London practice had become firmly established. It is known that
ather Northern artists of the time (such as Direr) made use of
such aids, and it is highly likely that Holbeimn did 80 too. Indeed,
the poor quality of late drawings ... could perhaps thereby he
explained. The possibility of the addition of ink lines to these
and other deawings by later retouchers has also been the matter
of much discussion. Any final conclusions on this Inpic must be
made as a resuli of a close study of the under-deawing to the
related painred portraits. For instance it appears that in [some
drawings] the sharp chalk lines wround the nose and mouth
were only added after the rest of the drawing had been com-
pleted, as a final gesture of simplification, and that these
shorthand and even crude lines were transferred (presumably
via an antervening sheet of carbon paper) onto the panel to be
painted, as the bare outlines onto which the oil glazes would
later be nppljtr], and from which the fnished image would
finally emerge.

The relationship between [the drawing of Archbishop
Warham] and the Louvre painting is very precise [see averléaf].
The measurements of facial features in the two are extremely
close. However, the methed of transference used by Holbiein is
not known to us: the lines are not pricked, nor have they been
gone arcound with the stylus. In spite of surface abrasions [this
drawing] remains one of the finest of the Windsor series. The

drawing is unegualled for 118 pencirating characterisation.
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On Moroni

e N T

MINA GREGORI, ‘Morani's Patrens and Sitters, and His Achievement as a

Maturalistic Painter’, 2000

When | speak abour Moeroni®s ‘*Lombard eve,” what do I mean?
When I observe typically Lombard trends in his work, to what
am | referring? And where | allude to a realistic approach, whait
kind of realiem is intended? A few defining statements will allow
us to set the painter in his histoncal context, ...

We musit take as our lead the 'l.rriu'ng.-.' of Roberto [,nnghli on
Caravaggio’s Lombard antecedents, and especially his famous
essay of 1929, which had and continues to have such widespread
imfluence. The point of departure for research must be the
empiricism of Foppa and Donato de® Bardi, itself founded on a
trachition not based (like that of Florence) on drawing, Foppa's
paintings are distinguished by the presence of lizht as phenome-
nal reality (in the strict sensel. singled out by the pmnter in
particular circumstances and resulting in the gray tonalities that
he brought with him to Brescia, where they are later adopred by
Moretto. In the transiton to the sixteenth century and the
‘maniera moderna,’ the wends that were already evident in
Foppa assered themselves ameong the Brescian painters
Morerto, Savoldos, and Bomanino (the last mot considered by
Longhi in his surveyl. Close as they were to Lorenzo Lotto. who
was 5o profoundly mpoenant for his borrowing of ‘northern’
visual culture, and in their divergence from Venetian pamnting
(as was peculiar to the mainland termories of the Veneto and
particularly imtense in the two principal border civies, Breseia
and Bergamo). they devised a new painterly vision, This con-
sisted of aupmenting the power of the eve and the perception of
optical phenomena, and avaiding the abstract function of
drﬁ“'ing. Th ey obsrrved n-u]il}' and rediscovered anaromical
form as something seen rather than drawn. or altered, as it
would be with Caravaggio, by the light and shadow that are
empirically present.

But the dehning element of these works — nnrm:]:'lp'.. hght — 15
not only an expression of stvle bur the vehicle for visual percep-
tion and the discovery of realitv. The paintings of Caravaggio’s
precursors help us w undersiand that the primacy of painting
affirmed by Leonardo lay in its double essence as art and
science; and it 15 thus much more understandable thar in Lom-
bardy in the sixteenth century, painting — as Svetlana Alpers has
written of Holland in the seventeenth century = should have been
conceived for the first time as a perceprual model for our knowl-

edge af the world.

Top! Haps HBolbein the Younger

Battorm: Hams Holbein H Yo w, IViuidel Ou LaLpya
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On Caravagqgio’s incised lines

KEITH CHRISTIANSEN, ‘Caravaggioand "Lesermpio davantidel naturafe” ",
1986

Caravaggio's practice of incising lines in the preparation of his
pictures, possthly with a stylus or other pointed instrument, isa
well-known phenomenan.... These incisions are presumed to be
unique 10 Caravaggio, but there is no consensus as to their func-
tion, Marnngon: compared them to the mcised lines created in
frescoes by tracing a cartoon antao the wet plaster with a stylus,
According ta Longhi, they were probably used to record the pose
of a model or to establish the relationship of various areas af a
composition, thereby facilitating reposing the model at a later
sitting. Spear interpreteéd them as puidelines, & notion that Moir
has recently taken up. However, we still know toa little about
artists” techmques in general o be able to interpret adequately
the novelty of Caravaggio’s supposedly unique method, and
thus far no one has attempted to study these incisions in a
coherent fashon.. ..

There can be little doubt that the incised lines were in some
respect guidelines that had the virtue of remaining visible where
adrawing would have been covered up as work progressed, but
what exactly is ther function?... Here, an anil.ly!iis of their pros-
ence i two picturés may serve to explicate the method,

The first, and chronologically the earher. picture, iz the
Judith and Holefernes, perhaps painted just prior to the ¢commis-
ston for the lateral canvases in the Contarelli Chapel, Incised
lines define the position of Judith’s left arm (the position of the
arm was lowered somewhat in the fimished state} as well as her
shoulder. A pair of intersecting lines to the right of her elbow
seems to have been intended as an mndication for the placement
af the rolled-up sleeve: An incised line traced the loose skin on
the neck of the old maid and another indicates a preliminary
position for her head (not mcluding the scarl), The placement of
Holofernes' head, which is crucial to the composition, is indi-
cated by a line around its back, another around the ear, and
another around the chin and right cheek (typically, for Caravag-
gio, the beard is not indicated). There i1z one small incised line
positioning his foreshortened chest and two others thar define,
in a very general way, the fall of drapery across the bed. There
were [!l'ﬂh ably more incised lines beneath the pa‘i.nt layvers, but 1t
can hardly be fortuitous that those still visible, and hence most
emphatically inscribed, position the salient elements in the
prcture’s overall design. [tis indicative of their function that they
are concerned with the placement of key elements rather than
with their description. Moreover, the selective nature of these
lines argues for their having been taken either from an already
developed composition or directly from three posed models; the

laner seems the more likely.

On Caravaggio's mirrors

ROBERTA LAPUCCI, ‘Caravaggio-and his “small pictures portrayed from

the mirrer” ', 1994

Baglione's mention of ‘small pictures portrayed from the
mirrer’ has been interpreted by Bernard Berenson, and again by
Agnes Czobor, as an allusion to Eellzpuﬁrui'l:ﬁ-, executed by the
painter early in his career, due to the fact that the first nudes
‘dispia}l a light from the bodies', they seem capmﬁ:d indirectly
from a mirror and the warmth of an immediate presence is
missing. The muscles, nerves; bone structure present instead in
later works are missing. [t has been proposed therefore that the
painter executed a continuous series of his own reflected image
ta save on the expense of a maodel; the truth however is that the
physiognomies of his early paintings vary enough to he ahle to
identify today a number of different maodels,

The use of optical illusions was part of a widespread tradi-
tion in the late sixteenth century, in the execution of
self-portraits, in the ‘display of various viewpoints of the same
fgure in a single picture', and, as we shall see, in the repro-
duction of a limited portion of reality as it presents itself:
what Roberto Lnnghi had described as ‘blocked portions of
a universe’,

Despite Leonardo da Vinot’s research, the study of light on
behalfl of painters never constituted a true science {scienfia).
Mevertheless, towards the end of the sixteenth century, art
took on the role of spreading the new scientific discoveries at
a more comprehensible level. These vears saw in particular the
emergence of a curious interest for problems of geometry and
astronomy on behalf of Cardinal Francesco del Monte and
his brother Guidobaldo, Their Specafa survives to this day in the
former Del Monte villa, now willa Boncompagni Ludovisic
In general, Caravaggio’s passion for particular phenomenons
has been analysed I.J'g,' cntics i relation o has .-:ujnurﬂ with
the Cardinal, as a sumulus and direct projection of the
interest of his patron.

Baglione remarks, however, that ‘he made a few small pic-
tures portrayed from the mirror, And the first was a Bacchus
with a few bunches of grapes, painted with great diligence, but
in a slightly dry manner’, now accordingly connected to the
Galleria Borghese's Sick Bacchus [Bacchino Malate): thervefore
the use of mirrored images is demonstratively a sector of
research which he had ultend'l,.' :xp]:}rnd under the patronage
af Del Monte,

The ambation of inv:nling a machine aor a means to - achigve
the perfect imitation of nature s¢ems 1o have been a phenome-
non that dEl'E]ﬂPI‘.‘d in Northern Italian culture during the lae
Renaissance, through the use of three different types of instru-

ments: ptrspl‘:l‘:tiw Instruments, ap"'c:nl SYSIEM S i_l:lu‘:}' forraed
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reduced representations of the world in its form of hight,
chinroscurs, and cdlour through the use of murrors and lenses),
and magic games. The Lombard-Venetic circles were particu-
larly receptive to perspectival and oprical studies in connection
to artistic pracuces (theatre and painting). In Milan, Girolamo
Cardano, the Borromeo family doctor, scientist to the French
court. professor of marthematics. and., not surprisingly,
astrologer ... and plaver. acted as magician in squares during his
spare e, making monstrous creatures appear ina dark room
andd, Lllruhgh the use of concave murors and lenses, he displn}-ed
in the interior of this same room the reflection of passers-by

on the street.

On Vermaer's lens

FHILIPSTEADMAN, Vermeer's Carmera; Uncovering the Trurh Behind the
Masrerpieces, 2001

Allan Mills, an astronomer and expert on early optics, has also
guestioned whether the camera ohscura could have been usable
by arnsts, incloding Vermeer, in the 17th century. He argues
that the guality of images produced by single lenses would have
been se poor ar this period. as to render them valueless for
painters, Mills assumes that Vermeer's lens would have heen no
more than 4.5 cm in diameter, the size of a spectacle lens. He
made a senies of experiments with a modern lens of this size (of
better quality glass than that of 17th-century lenses, but other-
wise comparable), which he used to project images of a
rectangular grid of lines drawn on a board. The resalis showed
up some serious deficiencies, There were two main problems,
both of them around the edges of the image. Here the lines
became slightly curved, and the mmage became progressively
less bright and poorer in focus — the effect known as “vignetting’,
Mille also argues that such lenses would have had too limited
a depth of Reld to allow the whole mmage of a room hke
Vermeer's to be in focns at once. Mills concludes that these diffi-
culties would have been so preat as to have made direct tracing
af the imaguﬁ to achieve accurate perspective outlines a ;:}mr_'l_{—
cal impossibility. Proponems of the contrary view could well
have been misled by the images seen in modern cameras,
Vermeer could anly have obtained his perspectives by geometri-
cal construction.

These points must obviously be taken sercusly, but note
their implications. The varouws failings of camera obscurh
lenses, which Mills demonstrates, were not overcome 1o any sig-
nificant extent until the invention of photography.... Set on one
side for the moment any question about Vermeer: the logical

conclusion of Mills's argument 8 that the camera obscura

thatextual evidence

would have heen of little use for tracing, or for observing fine
detail in images, 1o all of the thousands of other users of the
camera - painters, dracghtsmen, commercial artists, and
engravers —up to the 1330s, Were all these people unable to trace
or pick out detail? Clearly not.

All this is not to say, by any means, that the images in simple
camera obscuras are faultless. Problems of vignening and loss
of focus were clearly in -n:vid[-nce at the edges of the image pro-
duced by the cubicle-tvpe camera in the BBC reconstruction -
they occur 1n all single lens cameras. Bur to believe that this
réenders them unusable is to underestimate the sklls that most
artists would surely have for interpreting. improvising, and
compensating for any deficiencies, It is the mistaken idea that
working from a camera obscura 1s hike taking a photograph
which leads — T would suggest —to such a misconception.

I have mentioned earher how it 1s perfectly possible for a
user to readjust the camera obscura = working from inside, in
a hooth- or tent-type - to bring different parts of the scene into
sharp focus at different times, where a photographer would
want all paris focused simultaneously. The most serious of the
immage distortions produced by a simple uncorrected lens occur,
as Mills shows, around the edges. But the effects of vignenting
can to an extent be overcome in the camera obscura by refocus-
ing so that the periphery is in focus (and the centre not) —
although brghtness is still lost towards the edges. This is
achisved by moving the lens away from or towards the projec-
tion screen. A further possibilivy is for the lens to be fifted (while
the screen remains fixed). This has no effect on the perspective,
but can bring a band right across the entire image into sharp
focus, following whai 15 known to photographers as the
ScheimpfHug rule. IF the lens is tilted aboutl a horizontal axis
this band is vertcal; if nlted about & verncal axis, the band
15 horizontal,

What 1= more, m the image cast by a large lens, 1t 1s possible
to seléct just a central section for copying —as 1 believe Vermeer
did. Any remaining shight curvamre of what should be straight
lines near the edges of a composition can be rectified by hand in
the tracing or on the canvas, Camera obscura images are not
perfect. But they are usable. It should be remembered oo that
the mamn reason for people first imagining that Vermeer rmght
have used a camera was precisely that he appears to reproduce
some of 1ts optical deficiencies.

As mentioned earlier, some cntics (including Mills) have
based their doubts in part on the supposition that Vermeer's
would have been a small box camera, Its screen would have been
too small to trace images at the size of the paintings — with the
exception of the two Washington panels —and 1ts image too faint
1o give sufficient detail or to be used indoors. The historical evi-

dence on larger cameras and the full-size reconstruciion built by




the BBC argue strongly against this position, That demonstra-
win ll;-lwntlud -::nl-c':inH}', nevertheless, on llsing a lens of
sotething like 10 em dinmeter = four or bve times the area of
those tesied by Mills in his experimenis. Were lenses of such a
size readily available in Holland in the 17th cmtur}-'?

The answer is yes, Some were made as conventional hand-
held mapnifving glasses. One such can be seen onthe table in the
\-'rrkuljr meszalin ]mrlrait of Leeuwenhoek. It looks o be
about B emoin diameter. Mugn:il'}'ing EIRHHE'S were commonly
wsed in the Duteh cloth trade = 1in which Vermeer's father had
worked — for inspecting the weave of delicate fabrics. Otherwise
large lenses were being made, increasingly as the century pro-
gressed for use in telescopes. Even as early as the 1580s an
Eugligh writer. William Bourne, had desernnbed the manufacture
af ‘perspective glasses” up to 12% (30 ¢m) across, Constantijn
Huygens, according to Monconys, possessed telescope lenses of
13.5 and 32.5 cm diameter, The Royal Society hasin s collection
tockay three relescope lenzes made by the younger Constantijn
with diameters of 19.5, 21, and 23 ¢m, as big as dinner plates, all
of which are dated 1686,

Telescope lenses of these dimensions are specialized pieces
of equipment, of course, and those made by the Huygens brodh-
ers, although not without their faults, were probably the finest of
their time. (Also, the Royal Society lenses were produced after
Vermeer's death.) It is nevertheless clear that the technology
and skills were available in the middle of the century for grind-
ing lenses of the more modest size that Vermeer would have
needed. We know that lenses were being made commercially in
Delft when Vermeer was working. Montias, for example, men-
tions one Evert Steenwijck. a spectacle-maker and lens-grinder
in the city, who was producing telescope lenses as early as 1628,
Evert was the father of Pieter Steenwijck, an acquaintance ol
Vermeer's father. Further, the Huvgens brothers were in corre-
spondence with Johan de Wyk, another lens manufacturer in the
city, in the years 1664 and 16635,

Dne of the consequences of supposing that making pictures
with a camera obscura is like taking a photograph is the idea
that images copied from it must be like snapshots, catching
whatever happens feetingly to be in front of the lens. Thus
Arthur Wheelock savs that the composition of The Little Street
suggests the use of the camera, because the buildings are cut by
the frame ot ‘architecturally inexplicable places’. Wheelock uses
this as a point in favour of the camera hypothesis, but elsewhere
hi turns the argument the other way round - 1o contend that the
extreme refinement and purification of Vermeer's compositions
show that the painter used opucal apparatus only as a source of
first visual impressions. The paintings, that is, are much too
carefully considered to be *snapshors’. Bur this is to miss the

ways in which the camera could have served Vermeer in that

very work of refinement and purification. The camera has the
power to transform the three dimensions of any scene instanta-
neously into a two-dimensional arrangement of shapes on the
viewing screen. [t is an instrument with which the finest poinis
of composition can be weighed.

It is certainly true, with reference to paintings like The Little
Street or View of Delft, thar a vopographical artist cannot
change the buildings which are in front of him. If he wants to
manipulate their positions or shapes, he can do this only on
his canves, But the same does not apply to a spatial arrange-
ment of figures and furniture hike one of Vermeer's interiors,
which can be deliberately set up, using the camera as an md

io composition.

On Canaletto

GIOVANNA MEPI SCIRE, Canaletta’s Skerchbook, 1997

Ever since their appearance, the drawings have posed the
problem of Canaletto’s use of the camera obscura. The fact thar
he, a man of the eighteenth century, used this tool is confirmed
by his own contemporaries including Zanetti, Algaroti, Mari-
ette and Sagreda....

Hadeln and Parker held thar the artist had used the camera
obscura in the Ea.rl:,' I:rhas es of his work or for quil:k Annotations,
and seem 1o conficm Moschini, whe published the Skeichboof:
immediately afrer it was donated (o the Galleries. The Pl.lhli-l:ﬂ-
tion of Pignatti’s facsimile in 1958, however, questioned these
affirmanions. After making experiments with an eighteenth-
century reflex camera, conserved in the Correr Museum
(bearing the name A, Canal), Pignatti concluded that the draw-
ings could in no way have been drawn with the camera obscura.
He admitted that the artist could have used 1t at most, to draw
the scarabote or overall view that furnished the ‘panoramic
scheme that was later subdivided 1n the various “sections’™ of
the drawing: those that were “in fFont™ and those that were
“behind™ the page...”,

This thesis, taken up by Constable, Zampetti and Links, was
strongly contradicted by Gioseffi. The latter recalled that, in
addition to the reflex model used by Pignati, eighteenth-
century artists had had various cameras at their disposal
including a series of apparatus ‘the observer could be inside’.
He himself had a camera of this type made and, experimenting
with it, reached the conclusion that the drawings obiained were
very close to those of Canaletto’s sketchbook, This procedure
X plu:’ned certain deformatons, such as the elon gated dome of
San Simeone Piccolo or the sectioned drawings of buildings

that could not fit on one page.
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I'Vlany of my ideas took shape as part of an ongoing dialogue withart
historians, curators and scientists around the world. This edited selection
of the notes, articles and letters written to clarify my thoughts tells the
stary of my investigations as they developed over more than a year.

Royal Academy magazine
Summer 1999

The coming post-photographic age - or Joshua Reynolds had a camera
ebscura that folded up to look like a book” by David Hockney

What | amy about 1o say s speculative on my part, but is based on visual
evidence and my experience of drawing.

| have always deeply admired the drawings of Ingres. | first came-across
them mare than forty years ago as an arrstudent in Bradford. They wera
held up as an ideal in drawing: sensitive, full of character and uncannily
accurate imtheir physlognomy.

In January Lsaw the Ingres exhibition at the MNational Gallery three times;
Bought the catalogue and after a ittle dallying in Paris, returned to Los

Angeles. | read the catalogue fram cover to cover and noticed that it rarely, if

at all. taiked about technique. [t was fascinating about the characters ingres
portrayed byt an artist might ask another question, 'How was this done?

| had been intriguad by thescale of the drawings: why so small, aimost
unmaturally small, for suchaccuracy? | looked at them and then blew some up
ora XeroW machine toexamine the ne rore closely, To my surprise they
reminded me at imes of Warho!'s drawing - lines made without hesitation,
bold and strong = but | knew that essentially Warhol'swere traced. Could thess
have beendonie the same way?

The faces In the portrait drawings by Ingres have likenessas that ane
feels are true; Like real faces, each is very different, but likenesses are
achieved by the relationship between the eyes, nose and mouth. Mouths
are especially difficult to draw-and paint (as John Singer Sargent said,

A portrait is 2 painting with semething wrong with the mouth’). The

miouthson these drawings were most clearly seen but were drawn very,
very small To anyone who has drawn faces from life they seem uncanny.
Hound myself fascinared by them and kept studying the reproducticons,

| looked closer and claser and began ta think that some mechanical
device must have beenused here | remembered many years ago buying a
camera lucida: | tried it for a day and forgot abowtit, 3ol asked my assistam
Richard to nipdown ta ourlocal art storeand buy one - | krew they would
have ane. Using i, | madea drawing af him. Itis a very simple device - guite
small, really just 2 prism, but it enabled me to place the eyes, nose and
maouth very accurately, | then drew from direct observation,

It is misraly a toel to place positions very precisely, You still have to be
extremely abservant and skifful with the pencil, and only Ingres could make
drawings like this. When | first suggested my theoryto art historians they
seemed horrified, as though this knowledge would diminish the work, Why,
Idont know. Who else made drawingsas good as these? ingreswitnessad the
Birth of photography. His riva! Delaroche, upon sesing the dagugrreotype,
made the statement ‘From today painting (s dead’. He perhaps meant that the
hand inside the camerahad been replaced with chemmicals.

| think the history of photographyand painting in the 19th century has
yel 1o be-ekplored. People hide things - trade secratsas it were— butit is
interesting to note that Degas, a gréat admirer of Ingres, was fascinated with

178 = the correspondence

largely passed out of service with thie spread of phiotography. Wollaston's
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unphotographic. It seems to me that there i an interesting story here, and
not just about the biographies of the sitters. Defaroche couldn't have
foreseen that his remark about photography wasn't going toapply for aver.
Few peaple can see that, sven today.

The period of chemical photography is over - the cameraisreturning to
the hand iwhere it started) with the aid of the computer. All images will be
affected by this. The photograph has lost its veracity. We are in a post-
photographic age. Ever in mavies this is happening, in Jurassic Park and the
new Star Wars, What it means | do not know. Thera is a deeply disturbing side
to all this, et also a thrilling ome. There Is a minimum of twe sldes 1o
everything — and perhaps an infinity of sides; exciting times are ahead.

Martin Kemp to DH
Oxfard
25 August 1999

Diear Davig

TheNarure piece has appeared. They provide me with no-offprints — hence
the photocopy.

Let's keep in touch: | intend to follow up Ingres, and am also interested
in semethmg an your ways of seeing.

Ever
Martin

Mature magazina
5 August 1999

‘Lucid looking: David Hockney's drawings using the camera lucida” by
Martin Kemp

What are we to think when one of the greatest draughtsmen of our age
resorts to a drawing device patented in 1806 and primarily intended to
provide assistance to amateurs? The artist in guestion isthe renowned
British painter, maker-of photoworks; stage designer and master of the
pencil David Hockney. The device is the camera lucida; invented by William
Hyde Wollaston, physician turned chemist and optician, as a wayof
avercoming his inability to depict admired sceneny.

The camera lucida stood in a long line of descent fram varigus optical
drawing devices, ranging from mechanical perspectographs to lens-based
camera obscuras. fndeed, its name played on the fact that itdid not necd
the 'dark chamber' of the camera obscura @nd could be usedin any light
conditions: The convenient and readily portable camerd lucida used a four-
sided prism, twa faces of which ware set at 1357 1o send atwice-reversed
image to the eye via two internal reflections. Wollaston explained how
a draughtsmen could simultaneausly see both the object to be portrayed
and a horizantal drawing surface, providing the eye is 'so placed that anly a
part of its pupil may be intercepted by the edge of the prism’, This difficult
trick was facilitated by 3 hinged eyehole, while supplementary lenses
helped with the problem that the'aye was required to focus on both the
abject and the image plane.

Used by some professional draughtsmen, including the sculptar Sir
Francis Chantrey, as well as by countless hopeful novices, the camera lucida

Let me say now that the use of them diminishes no great artist, They

roaiiire @ kot of <lill ta 1ise 3nd can really aalv Ba usad Tar me scurement or
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Even then, an unskilful amist would achieve only 'lamentableé resulis’ - to
fuete William Henry Fox Talbot, whose fallure 10 produce decent landscape
drawmngswith the camera proved to be a powerful goad to his inveniian of
calotype photography. By contrast, the astronomer Sir John Heeschel, adept
atusing his eyes with 1elescopes and well equippéd with draughtsmen’s
skills; achieved begulling results,

Hockniey, who has been consistently concemed with issues of seeing,
representation, perspective, space and the camera, has recently seized on
Waollaston's invention to undertake a series of drawn portraits, Unliks an
inexperienced armst whois likely toattempta laboured tracing of contours,
Hockrney Gses the instrument as a sighting device, briskly demarcating key
points of the features, such as the corners of the'eyes-and the line of the
mouth. The advantage is that such key registers of expression can be rapidly
established before the sitter’s expression freezes or sags, Removing the
device, he then delineates the shades and highlights through an intense
process of observationand depiction, in which his gaze incessantly 'tick-tocke’
from facs to paper at intervals of no mare than two s2conds. Being portrayed
by Hockney is, as | can testify, Lo be machine-gunned by an ocular marksman
af the first order,

The results share something of the quality of the photographs. while not
looking like photographic images, They remain, recogrizably, drawinas in
Hockney's style, yet they are discemibly different from the entirely freehand’
portrail drawings from eariier in his career. They exhibit a combination of fresh
immediacy (the shart expesure) and unrelenting intensity (the long exposure}
that entirely validates the artist's surprising adoption of the camera lucida.

The results also feed back into the history of the device, Hockney teok
advantage of his recent visit to London from his home in California to
scrutinize the portralt drawings by the French necclassical artist Jean-
Auguste-Dominigue fngres, then an exhbition atthe Mational Galtery, His
intultion is that Ingres used a camera lucida to facilitate the making of
drawn likenesses of visitors to Bome in the second decade of the nineteenth
century. |t isa happy intuition that in my capacity as a histonan, | hope to
explore further,

reproduced in M. Kemip, Visualizations: The Mature Book of Art'and Science, 2000
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"The coming post-photographic age: part il by David Hockney

Earlier this year | studied, and then wrote about, Ingres's use of optics in his
works. | had made the connection by obsenving the drawing of the clothes,
which at times remindad me of Warhel's drawings, lines made without
hesitation (not groped for); essentially traced. Warhol used photographs,
which did not exist in Ingres's youth, but cameras, of course, did.

| made some drawings using, as a measuring device, acamera lucida
ipatented in 1806, but the optics must have been known before}, It has
taken me six months of intense work to use it skilfully but | amintrigued by
the results, | began to see similar effects in the work of other anists.

| note that art historians today seem reluctant 1o discuss tools of the
trade’, especially optics, There seems to be a thick opague glass curtain
drawn down gn the subject. Yet tools and technigues have effect builtinto
them and can't be ignored easily,

His contraption is complicated. with strmgs and holes madein a streen—
arid needs iwo people 0. deat

Weil, 70 years lates, without drawing. Caravaggio paints a boy playing
# lute very beautifully foreshormened, and 1o show hisskill he adds a walin
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linear descriptions of difficult-to-draw objects: lutes foreshonened;
patterns on fabrics following folds, folded draperies) architectural curves,
fareshortenings in rooms; and the human figure, Optical devices do not
make marks, only the hand can do that.

| have been laoking at the work of Caravaggio, It s known he wsed
mirrors, ‘At as a mirrorof ife” s a phirase Gombrich uses, What is the
histary of mirrars! We know they were rare and very expensive, The one on
Mr and Mrs Arnolfini’s wall was a very rare thing in 1434 - mirrors reflect,
reflactions can be traced. Mo real self-portraits could be made without
mirrors, sothe history of mirree-making should imerest the histerian of
pictures. [t was easier Lo make smiall convex mirrors before flat ones. They
were made by blowing small glabes of glass inta which, while hot, was
pasted through the pipe a mixture of tin, antimony and resin or tar it was
cut when coaled and then formed small but well-defined images. This
was probably the first time for centuries a roam with full figures was
seen reflected.

Flat mirrors were harder ta do and very expensive. in the inventorny
of effects made on the death of the great French minister Colbert is
enumerated aVenetian mirror 46 inches by 26 inchesin a silver frame
valued at 8,016 livres, while a picture by Raphael is put down at 3,000 |ivres.

The Metherlands was a centre of mirror-making and lens manufacture.
Their attitude to perspective was not mathematical like the italians’ but
appeared (o be intuitive: Life through a mirror was certainly seen by the van
Evcksin the mid-15th century, theirclarity of vision must be related to i,

Netherlandish artists went to Lombardy, One of the Brueghels was
doing Mower pieces in Milan during the 16th century. They are well, even
minutely, obsarved and today look ‘accorate’ to us,

Caravagaio was traingd in Lombardy in the Towly’ art of still life.
Perhaps he was introduced 1o lenses in this period. The historians tell us
that Caravaggio’s ‘naturalism’ burst on the scene about 1590, They
interpret it as a great change frem Mannerism, and the classical geometry
of ltalian painting. 'Never before had anything been seenlike this', etc.

And | point out that the critics first complaing was that the saints looked like
crdinary people: Bacchus like the boy next door, 5t Peter like the old man
down the street. No noble sainits with flowing graceful robes infused with

a divine aura,

It Is safd that Caravaggio was true to nature, that his paintings had an
immediate and powerful impact - they looked like real people In the real
world, as indeod they do. We still think so today

He worked in cellars with his awn ighting, obvicusly carefully arranged.
Strong chiaroscuro occurs as it would from one strong source of artificial
Hght. The darkness of the room would be necessary for any Use of lenses,
Itissaid he only painted what was in frent of him {this would be true of all
len-based picture-making, including photography teday). He uséd models
from the streel. OF course he would If he wanted them to pose and keep
still = aristocrats wouldn't be too keen to do this

My point here is thatthe method means the boy rest door 5 a saint, the
old man down the street is St Peter — the method demands it - it is built into it

He did not paint frescos — impossible with this technigque and his anly
ceiling Is acanvas In oil paint stuck an, not part of the plaster: One can
understand why,

In 1525 Durer makes a woodcut of two draughtsmen plotting points for
the drawing of a foreshortened lute, telling us really how difficult it is 1o do,
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necded, yet other visual skills were Thisreally represents 'reality’ or the
visible world aswe think we see it; It dominates all repretentations of the
world today - #ast and west. north and south

it'sabour 1870, when the photograph was being established ac a chéap

-——




WIth DOwW an 3 taDie with peredt forgsnor eni g, and & HOoX OF music with
curled paperand readable music perfectly following the curve, To any
draughtsman, eyeballing that accurately is virtually impossible. Perhaps
you have trbe a practitioner o know this, Arr historians don't deaw
today. Ruskin wauld have noticed things like this, as he used the camera
obecurs himeealf.

The impact of Caravagoio’s pictures was immense - 'Haw real’, etc. And
I realize that Cardinal del Monte, who owned his aypsy fortune-teller and
boy playing the lute, would have felt that the boys were actually in his
riam, iweas like 2 mirror reflecting them, and cheaper than a real mirror,
| can understand his delight. (Personal fofbles are a driving force of |ife. The
Cerdinal shared hisroomwith 8 lotof boys),

This, of course sads s toVelazguer (Spain ruled the Netherlands so he
wauid have krown about lensasand mirrors, and Rubens suggesied hego
to Rome - th see art - and no doubt new technigues), Velazguez paintswith
a much looser brush, yet there 15 always anaccuracy inthe elaborate clothes
—patterns following curves accurately, et The useof aptics here could also
atcount forwhat to me have sometimes looked lke heads out of proportian
tothe bodies (Fmspeaking of the single full-length portraits] yetso
convinging in thair naturalism that wa take them in easily,

The flowof my theughtisthatit seems somewhers between 1525
(Darer's engraving) and 1595 (Caravaggio’s boy with a lute) a lens was
developed that, combined with the natural phenomens of a camera (hole
and gdark reom}, became 2 tool for artists. This, it seems to me, would
explain the newfound maturalism of these painters and the thrill people
had when looking at therm,

Everything | have read about Caravaggio points tothis. He is, of courss,
an immensely talented painter, with great natural skill who would have
taken 10 these devicesrather thrillingly. He could setup his studio inany
dark room with equipment that could be carried. He would aiso develop
naturalistic skilfs with his careful abservation,

Helen Langdon’s recent blography does not deal with technigue much,
bt there are enough clues for a reader like mysetf to notice. She points out
that Baghone: a contemporary and admirer of Caravaggio and hisearly
biographer. refers o his use of mirrors and other optical devices, but thien
goss ne further; saying his descriptions of optical devices are overcomplex
[for whomil, Matther Caravagaionor Veldzguet left many drawinigs. They
did niot use that technigque - they left that to the Carraccis and their
academy - there seems 1o me a perfectly understandablae reason for this,

The later cifics of Caravaggio condemnexd him far his naturalism - too
down to-earth, nolofty heavens, no clear geometry, no searing angels -
indeed, his angels do look asif they are suspended from ropes.

After eldzguez, & naturalism occursin all European-art, figures are not
drawn ‘awkwardly', at leastnotin highly professional painters. We won't
saeitagam until 1870, In comparing Carsvaggiowith Valdzquez onecan
see that tha hand, no mattes what optics are used, counts agrear deal,
Observational skills are admired (as indeed they are in photography).

To come back now where | started my enguiries; Ingres, we know he
witnessed theinvention of the chemical process of fixing the projectad
image on glass, then on paper- now known as photagraphy, it was
regarded as"the truth’ - the panicil of natura. The skills of the hand were not

form of portraiture, that painting begins to move away from thelens;
ingres died in 1865. His [ast self-portrait has the tonality ofthe photograph
- compare the forehead of M. Bartin (1834) with the forehead in the seli-
portrait and one can see the effect on painting of the daguerreatype.

Painters looked cutside Europe, for new ways of seeing and discovered
Japan (via thegrintl —and therefore Ching, the original source, and sawan
anti-lens way of seeing, The story from then on is clear. The lens moves on
intaphotography - then fiim and television.

The mgving image for the masses flourished quickly, but itis sasy to
forget that it had existed before thacinems, and in colaur, Rooms were
byt overlooking Italian city sguares where, in the dark, visitors could
watch the activity and life in the square projected onto a wall,
Aropreséntation of the visible clearly seen, yetall ona flatsurface.

Photography, film and televlslon developed out of the painter and his
lens. It caused painting to turn away from the visible world or totry and see
it in totally mew ways like Cobism TV was realimy).

Itis possibiy only now at the end of the 20th century that we can see the
flaws in accepting this dominance of the photographic. The movie and
tefevision, being time-based, are more ephameral than was thought. Most
af the movies made in Hollyweod do net now exist. The mass of them weda
shown-once, stored carelessly, ratted, and physically disappeared. The
greatones {the onesthat areloved) have like greatpaintings, Deen stored
carefully and studies are now Seing made to preserve their physical
condition. Neverthetess, ks music. another time-based art. the past hasto
be edited rather ruthlessly singe we have to live in real time. The powerof
still imagesis still with us. If 1 mention Henry VIIl, animmediate image of
him comesto the mind, animage made by a great artist [possibly with the
uge of 2 lens), Halbein. Te mention Princess Diana, a fog of images might
gcour, Dut not a memorable one was made: Mrs Siddons will ba
remembered berrer = she was painted by artists of talemt.

it seems 1omie that art history has missed something. A grand revision
of the last 500 years [s needed, Scholars who realize that tools give effects,
thar mediums have certain sublects bullt into them (2arly movies loved
fires, like relevision today], could bagin to give us & very differént story,
sven explaining what seems like 2 loss of art. Peopie stil| see what
Gombrich called the mirror of reality, pictures about now - television. The
deep desire 10 make and see images is still with us.

| mentionad i My previous note that the camera was returning ta the
hand; where it started = with the aid of the computer, yetit is still hard to
escape perspective | if perspective ware reversed, playing video games one
would be constantly asvare one was Killing onaselfl.

Gombrich compares 2 Cezanne still life with its |new] awkwardness to
a Dutch soll Ffe with its seemingly perfect wision, Surely Cézanne can be
seenas anti-lens = he looked with two eyes not one which opensd up
unphotographic vision. Therise and interest in the power of colour in an
perhaps had connections with the monochrome of what seemed like the
most vividly real representations of the world In photography.

There have been excellent portraits made in the 20th century by the still
camara, but not that many memorabie ones, and none that can probe
character like Rembrardt. Film and video bring its time to.us, We bring our
time to painting. It 1s 2 profound differsace that will not goaway.
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21 September 1999 -a reasarnable explanation. There are no drawings, nonotes,

The technique of Caravaggio’ by David Hockney Good night.

Advice; look at van Dyck again, carefully.

The more | ook inte Caravaggio and think aboutoptics the maore | think his



toal ad o Be 3 Quite sopeisticated 1ens.,

As | have suggested, many painters used a lens aftar a certain date,
comman knowledyge, sa notcommented on very much. If one went to
a photographer 1oday, and described what happened, one wouldn't say,
‘Wall there wasa black box with a bit of glass in the middle on a stand and
acord which he pressed.” Onie would say, '©h, they were very nice, mace
me acupof tea, set me at eass, chatted wittily etc, etc.’

References, anyway, o Caravagglo's 'glass’ surely mean a‘leng’

- atelescope |s a spy glass, a mirror is a looking glass, etc. || mention this for
the historlan of pictures who wants everything in writing so they don't have
to look very hard at the pictures and deduce methods, which, asl have
pointed out, have subjects and ways of seeing builtinko them.)

He travielled a lot, so the equipment had to be portable, not really very
hig 5o | suggest a lens thatis not much bigger than two cans of beans,

Saire lenses are more sophisticated than othars, Compare the results of
a throwaway camera (cheap plastic lens) with a photograph of exactly the
same subject, ighting and film taken with a Leica, One will be fuzzy edges,
all colours tending towards murky green. The other will be sharper apd
have richer and more varied colours, Common knowledge you might say -
but | mantionitfor those who wantit in writing etc., efc,

The lenses were all handmade, hand ground, etc. Caravaggio's would
never leave his persan, unless he was using it, In the highly competitive
world of painters no wonder he carried asham sword in those violent times,

He worked in dark roorms - cellars - very commaon in those days inot too
many people lived in large rooms with large windows - remember the
small panes of glass with lumps in the middle — flat glass was mare
expensivel He used artificial lighting, usually from top left. He would use
medels from the street—who else would sit still for him for so long? -
and was kngwn to work very fast. How long can you hold your arms
ourstretched, even resting on a stand. Try i, you begin to ache under
the arms.

Sothe supper at Emmaus was set up carefully ina cellar, lit carefully,
and then he put his lens in the middle on a stand and hung a curtain (thick
matesal in those days) round it, The room is now divided into:a light part
and dark part. He is ‘in the camera’ and the tableau is projected clearly with
telescopic effects (notice the rear hand is bigger than the front hand nearer
toyoul,

He covers the canvas with a rich dark undercoat that. belng wet, reflects
light back. He takes a brush and with the wreng end draws guidelines for
the figures in the composition to enable him to get the madels back in
position after resting, eating, pissing, etc.).

The foreshortening is =0 good, 50 real, or what we think of as real
{because of telephoto lenses), thatit has to be done this way. (Hold your
own arms oul, etc., etc.) He rapidly paints on the wet canvas, skilfully, and
with thin paint knocking in difficult bits, and then with his virtuosity hecan
finish by looking at the scene in reality - take down the curtain — turn the
canvas round and putin the final detalls.

Ifittook a week, think of all the coming and going, resting, eating,
shitting, tc, [T it took longer, there's even more coming and going, resting,
eating, etc.

dhying on the beach would have thrown the lens into the sea rather than et
it fallinto the hands of rivals

Also Twolld point out that the{mage does not have 10 be the night side
up 1o dralt and block in the composition. Many artists know the agvantages
of working upside down —everything is equalized inaway. The mimas
could then ke how he sees the real scene - merely looking in it to get his
compasition ight when heisworking fiorm observation

Mot all artists know this, but | do know that Malcalm Marey, when he

Two Bunch Palms
27 September 1599

‘Motes on lost knowledge' by David Hockney

The mare 1 think about lenses and painting, and after using the camera
lucicla, | think ane aspect to look for, especiallyin Velazquez, are the
expressions on the faces,

|n his Bacchus (1628-9), the fleeting looks and open mouths would
have been very difficult to 'catch'. Campare Cranach with this.

Bacchus himself seems to be glancing away and the man with the dish
of wine has an expression that cannot be held too long, His mouth is open
In a semi-smile, causing the eyes 16 narrow with wrinkles round them. This
kind of expression has to be caughtfast, The mouth and eyes relate
marvellously and | think could only be done by a virtuoso painter with the
help of alens,

Al the other faces have lively expressions, transient really, I've drawn
alot of fages lately and understand the difficulty,

MK to DOH
Oxford
26 September 1999

David
Textand pics arrived OK, I'll send a commentary - all really fascinating,

Yours
Martin

DH to MK
Los Angeles
28 September 1999

Crear Martin

Here is a suggestion perhaps overlooked. Who would have the first
lenses? |t is assumed that the world of science would have them first, but
surely the world of images was more impornant and powerful. Surely

the King of Spain and the images they knew were possible would come
before the telescope and microscope, entering a more secretive and
competitive world.

My first title, Joshua Réynolds had a camera obscura that folded up to
look like a book', gives us a clue, | know how secretive artists ¢an be. The
world of science is by definition more open, David Graves has locared
rention of a book published in 1558 that would be worth looking into.

In the Holbein the objects on the table include a globe with the word
'WFFRICA" perfectly following the curve — go see it. ILcertainly can't be
‘eyeballed”. Would nat this suggest a lens as well? Again they would be very
secretive about this, almost like state secrets today, and I'm sure Caravagg|io
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‘spyglasses’ for the seeing of distant ensmies?) Phil Steadman in his
fortheoming book an Vermeer shows that good, largish lenses were
availabie to the painter - and Vermeer was a friend of the great
microscopist van Leeuwenhoek,

I would not put all my egasin the lens basket, pamicularly in the earlier
periods. There were other ways of achieving perspectival foreshortening,
and each case needs to be looked aton its merits It was possible, for
instance, toforeshorten lettering by perspectival construction. | think the
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was doing his photo-realist work, preferred it upside down, Could this also
be Lawrence Gowing s point about Vermeer - everything as painted
equally = not soin mathematlcal itaby.

Just thoughts, but perhaps non-practitioners never think like this,

My excltement grows

David Hockney

MK to DM
Oxford
28 September 1999

David

Response to vour faxed paper, which | was delighted to receive.

| think it is tremendously impanant and exciting that an artist who has
spent a lifetime [sorry, sounds posthumous!) translating the seen scene
into painting, with all the intensizy of ‘eyeballing’ and experiment that is
invelved, is subjecting the 'old masters’ to radical scrutiny, The
observations you ara making and the ideas yoU are propasing can play a
vital rade in hielping us to look moreintenshvely at paintings - In dialogue
with the evidence available to historlans. Although some histarians may
feel more secure without the visual challenges you are propasing, | will do
the best for my part to respond openly. Mot l2ast, itis exciting fora mere
historian to see how your present concerns areintegral to the quest an
which you have been engaged since your debut as a professional artist.

| have some general points and some detailed observations!

General
The eyeitself (or what was thought to be the working of the eye) has been
a kind of model forpainting since thetime of Albertt's On Painting in 1435,
in which representation isTounded on & simple notlon of how the 'visual
pyramid’ worksand its relationship to the representation of things in space
using light, shade and calour. The camera abscura as the specific model fior
the eye isinherent in Leonardo’s treatment of the'eye's optics, though he
Increasingly realized that the complesities of the eye and the intellectusl
aits of seeing meantthat any simpie model that the eye simply sees what
is ‘out there' does not work, The fully fledged niotion of the eve as a camera
obscurawith a focusing lens does not become apparent until Keplerin 1677,
Early lens technology was relatively rudimentary, and limited 1o simple
magnification, not leasi for spectacles, with major problems of aberration
The greatimpetuscamein the early 17th century with the telescope and
micrascope, mast specifically with Galileo’s intensive and successful efforts
to make lenses thar would deliver better pictures of the moon than the
rudimeantary telescopes that rapidly spread acrogs Europe aftar thair first
putings in the Netherands and Venice. (Tid you know, by the way, that
telescopes were initially touted and patronized as mifitary and naval
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general rule is that the more difficult and complex the form, the less | keby it
isthat geometry was used, and the more likely that an optical device would
have been of service. Ses also below,

Mirrors are an important part of the story, optically and technically, One
impetus for development came from attemptsto devise better ‘burning
mirrors’ - ke, concave and. ideally, parabolic - for soldering metal and
millitéry purposes. Good mirrors became prized objects— Veldzguez had
quite a collection, However, mirrors cannol be used for practical acts of
picture-making in the same direct way as lens- and prism-based devices,

Specific

| don’t quite see the relevance of Brueghel's flower pieces. If you are
wanting examplesof interchange between the Netherlands and Italy, there
is no shortage of earlier instances, not least Antonello da Messina in Venice.
Do yiou know his magical Stjerame in the National Gallery, London?

I'll chase up the Caravaggio references, especially Baglione, which are
not known to me. [l let you know in due course, The Caravaggio lute does
pose important questions, since as you say, voudon’t do it by ‘eyeballing’.
He must-have either used perspectival geomerry of the kind thatis found In
Ludavica Cigoli's irgatise, which was being written in Fome at the same
time, or, as you argue, an optical instrument, There's no hard evidence, but
Caravaggio’s speed’ and what we know of his temperament would incline
metothink that he used a direct technigque rather than bothering with lots
of geameatrical procedures,

The guestion of the fareshontened arm n the Supber also ralses
imporiant questions; as you have identified. | take your point about posing,
and the model you propose has the enormious virtue that it provides a
concrete way of thinking about how the artist achieved his ends. Historians
tend 1o analyse the ends without thinking about the means. In the absence
of documentary evidence, your model must remain @ hypathesis, but,
unlike other madels, it is based onreal considerations of practicalivies, The
large distant hand could arise far 2 (or possibly more) réasons. The first ig, a3
vl suggest, a guirk of an optical device, in the manner of 3 telephoto lens.
The second s that he may have been reluctant in terms of pictorial good
manners 1o feliow the full implications of the foreshortening by including
a greatly diminishad hand, justas Mantegna did not follow the diminution
of Christ's head in the Brara picture —similarly, Uccello in his fallen knight, In
this instance, | aminclined 1o favour the second explanation - but that
does not invalidate your hypothesis about his use of optical devices.

Your rectification of the Holbein skullis very neat - something of the
kindwas achieved fior the National Gallery show after the painting's
restoration, Obviously, heneeded an optical means to achieve the
anamorphosis, | don't think any lens-based device [s needed here, since
there were simple technigues of using a distorted sguaring system {s=e my
book), such aswas known to Lecnardo and to Germarn artists of the period.
There are signs in Holbein's drawing of his use and interest in geometrical
perspective of the Ddrer kind, and it is reasonable to think that he would

Los Angeles
30 September 1999

have used some of the kindy ol drawing devices that Direr illustrates. | don't
see Holbein using a lens-based camera obscura at this stage far historical
and technical réasons, Your arguments about lens-based devices don't

REED thelk ol bain skull, ‘More notes on lost knowledge’ by David Hockney

Vermeer's TheArtal Painting depicts a painter ‘eyeballing’ a girl, But this
of course is not Vermeer — he is painting the depiction. Step back and we

get a different picture.
|'am suggesting there are two traditions, ane of the lens and aneof

Concluding thoughts

There will alwiys be some measure of problems inrelying upon the pictures
a5 your main land, in some cases, only) evidence, The meaans are infemed
fram the pictures and then made wo accaunt for effects - which is potentially




clrcutar. However, in many cases, the historian is faced with doing just this,
since independant documentation does not survive, The GREAT MERIT of
what you are bringing 1o the field is your sense of how something might
have been achieved given the realites of ‘eyeballing” and picture-making
I find this dialogue Fascinating - no one has a menopaoly of rightness in
| these matters — certainly NOT the art historian — and it [5 a privilege forme ta
see the way in which your questioning is all of a plece with your own visual
implsos asoxpressed inyour am over the years.

Fhope you don't regard any of all of this as too pedantic —but that's my jobl

Martin

Gary Tinteraw to DH
Metropolitan Museum of Art, New York
19 September 1999

DrearDawd

Well, | have found one thing that will, | think, encourage you. Phillip
Pearistein also thought that Ingres may have used a camera fludida; In
Joseph Meder/ \Winsiow Ames’s (Meder died in 1934, | think) The Mosreny of
| Drawing (1978), Ames cites Pearlstein’s "Why | Paint the Way | Da’, published
| in the MY Times in 1971, lam sending vou xeroxes of the relevant passages.
Haope this helps!

All best
Gary Tinterow

Foarlstein gave an example of the ar-historical invalvement of the
modern artists and of the travel to every corfer of the woerld which has
extended the beaten paths of the Grand Tour: Before coming to Tikal;

I visited the Mayan ruins in the Yucatan, and so have been reading
Ingidents of Travel in the Yucaron by John L Stephens ... the boolkis
fllustrated with engravings made from daguereotype views and
drawings “taken” on the spot by Catherwood. The drawings were “taken’
by the use of a devire called the camera lucida ... avery comman ool for
nineteenth-century draughtsmen and artists It allows theartist to sesan
apparent superimposition of Ris subject on the surface of his paper by
means of a simpie arrangament of prisms ... Catherwood's drawings of
jungle ruins bring 1o miymind ... Ingres's drawings of Reme .. and

I wonder nowif Ingres didn 't use the gadget himself (Oh] Disillusion),

Sowhatis "Art History T 15 it the history of ‘depiction’? What is “Art
Practice’? The lens is the dominant way of seeing but maybe we are
beginning to see around this

Good night.

D). Hockney

MKta DH
Oxford
1 October 1999

Dravid

‘eyeballing” - the Carracci schoal. The lens depicts the Carracgi school.
The Carracei school does not depict the tens school,

| keep saying lens because the camera isa natural phenomena like a
rainbow, It ogcursin nature. Itis not an inventicn. The lens isan invention,

| remember seeing & photograph of stme children in Belfast holding
racks and milk bettles and looking very angry. Tha picture's subject had
guite an effect on me; until | saw another picture, where a photegrapher
had stepped back and one saw a row of a dozen photographers
phatagraphing the children. The children were performing for the leng
-avery different emotion overcame me. |s not something like that going
o here - and in lots of other pictures of artists? They do not reveal their
methods. Perhaps this was OK before 1926 (the Heisenberg principle) but
surelyis not possible now.

What was really happening here? The reponers’ were not outside an
event, they were participants. There is no neutial viewpoint — the observer
affects the observed,

The ‘press’, ar miedia as it is called now, is the last group claiming
a nautral viewpoint, Butisn't there a contradiction here, if Western
technology depends on Heisenberg's equations, then those eguations
affect everything. The twe traditions, the secret hidden one of the lens s
colliding with the ‘eyeballing’ Carracci tradition. Itis failing.

Samething is happening at the end of the dismal 20th century, either
a wider vision on catastrophe, or a wider vision s catastrophe, but the ald
hidden ways don't work.

The lens has become very comman, from being a highly secretand rars
thing. [svision being 'democratized’? 15 this its effect?

Perhaps | should call all this Lost Hidden Knowledge’, or so it seems,
if one takes a step back.

Is it something we do not want to know?

Television news will not tell us that the audience for television is getting
smaller. It is against the interests of ‘the media’ Painting in Vermeer's day
was seen by very faw people. They weaie generally educated or
'cannoisseurs’. A friend said, 'Yes, the rest of the people were keptin the
dark’, butit is the lens that points to the light lram a dark room. Camera
obscura is 'dark room’. Who was inthe dark?

It is anly in this century that images are everywhere; even if they are not
very memaorable. In Flaubert’s story A Simple Heart', Félicitg, the servant
girl, warries about her nephew who has left France, He has gone abroad,
5he has only seen ane picture of ‘abroad” and not many pictures, if any, of
France’. The picture depicts a monkey carrying off a girl {| made an etching
of this in 1973, it fascinated me), so Félicitd warned, The Greeks knew about
the nateral phenomena of the ‘camera” but did not trust it. Resoarch hore
might reveal their reasons,

Do we wantto know?

Wasn't it Gombrich who sajd perhaps there was no such thing as ‘Ant’
bt there were 'Artists’?
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the strengths and freedom? The weakniess lar rathier danger) is that the
artist believes so much in hisfer practice that he/she sees all artists
through his/her eyes, assuming that how he/she would do semething is
what an artist of the past actually did. In the light of this, where your
argumerits are most compelling is where you use the ‘evidence and the
paintingsto say that the very best {or only) way to have done such-and-
such is to use lens-based devices.

Secrecy

This s atouagh one for a histonan. It's abways possible, faced with an Ideafor
which there |s no written evidence, o say that it wasa secret, and therefore
no evidence was recorded, This is, inone way. cbvioushy true, But far the
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Finally back home after dealing with-all the “institutionalism’ - everything
that does not matter —and with the chance to continue the dialogue. By
hand — hope you can read it — because my computer won't drive my printar
atpresent. So much for technology! Various somewhat random thoughts,
with the hope of samething coherent emerging in due course,

Expressions

There was atremendous burst of artists working with extreme, fleeting
expressions in the early 17th century: Caravagglo (esp, the Meduso), Bernini
(Anima damparal, Rembrand?t (the early self-porteait, as in Mational Gallery
showl, Velazguez ... They were very much taking up the theme of
Leonardo (e.g., shouting heads of warriors for his last Barrle of Anghian).
The guestion is td what extent great artists could Take' tha fleeting
expressionor whether they needed an Instrument to help the 'freeze’,
Leonardo, we know, carried small notebooks to capture unusual
physiogriomies and animated expressions. | think he would remake
expressions on the basis of his rapidly drawn records, his knowledge of
facial structure, and his ceaseless graphic expeniments. For Leonarda the
highest aim was to RE-MAKE nature on the basis of understanding, rather
than direct IMITATION. it may be (and this is thinking ‘out loud') that the
characteristic look af early 17th-century characterization of expression is
founded upon a different kind of directness - that, compared with
Annibale Carracel, who revived the Leonardo appreach, Caravaggio,

Vol zquer, and others strove for a more direct appreach that would deal
with what the eye seas rather than reconstructing how it works in terms of
peripective theary, In this, the camera abscura etc. would have a vital role
to play asa model. It occurs to me that there may be something big in this,
as you rightly say. It is passible that the histary of naturalism - conceptually
and optically = needs ta be rewritten in the light of your challenge 1o
historical orthodoxy. It needsalot of thought.

The grtist and the historian

The artist, looking at other artists, has 3 strength and-a freedom that the
historian can't claim. The strength is that the artist has done it. Knows how
difficult itis. Knows, by practice, how to do it. Can ook at other arist’s work
and say If | had 1o do that | would doit as follows ... The freedom is that
the historianis bound, as a point of method, to'build systematically from
whatis documented, what happens (o have sunvived in the form of
evidence, The histarian has to fill in the undocumented gaps, but has to do
5o with great restraint, only going into realms of speculation when the
evidence won't deliver thie necessary results. Faintings are, in one

sense, visual evidence’, and itis in deciphering this evidence that the artist
and historian showld be engaging Im the same business, Does the artist,
laaking at art of the past, suffer from weaknesses to affset {inany degreet
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that has demanstrated the introduction of the abserver as affecting the
phenomenon. It seems ta me that there are lots of ways in which the lens
lcamiera; of whateverl is the Intrusive observer, |t does its own thing {its own
translation according o iks own properties). |tis something that someone
determines to use on a particular subject in a particularway. [t is something
that causes a reaction from the animate subject, (The biologist refers to the
property of an organism to react as its Yiritability’ - nice use of the ward)
I've written about aspects of ‘ohsender’ and ‘observed’ in an essayin
a book of photoworks by Susan Derges (a brilliant maker of photograms
from nature), Iisend vou a copy when the publisher provides some copies.
Running out of steam - too late — so many issues, all interlocked. Optical,
perceptual, cognitive, imaginative, political, scientific, universal, personal.

That's whir nainilng e 3 bia thina, aven for amere oboenves like me.

historian it could be used to justify anything - e.g., that Leanardo was a

waman, wore 3 false beard etc,, etc.! The literature on mystical sectsis full of

wild ideas which cannot be demonstrated to be right or wrong. The

biggest argument you have for secrecy isthat a number of "your’ painters -

Caravaqgio, Vermeer, Velazquez, Chardin - were clearly anists who

thought incredibly deeply about ways and means but left no recard of their

views and technigueas. Intaresting!

Geametrical canstiuction versus ‘cameras’

In general, faced with the foreshortening of a regular object; like a lute,

a Renaissance and post-Renaissance artist was faced with 2 possibilities:
(1) to do the whole thing by perspectival geometry to varying degrees of
precision and elaboration; (2} to use an optical device, such as those
illustrated by Durer and others, or a‘camera’ of some Kind. My strang
conviction 15 that all the earliest examples {up to at least 1550) weore done
by geometry, using the methods outlined by Piero della Fraricesca and
exploited most strikingly by designers of intarsio (inlaid woodwork)
decorations, such a5 the studiolo at Urbino {a city in which Piero worked).
I think if one looks at the instruments in the Halbein Ambassadars, they
appear very like those in intarsia work: | take your point about the
inscription an the globe, butit could be done through geometrical

foreshortening technigues or perspective devices. If [ens-based devices did

all the work, It's difficult to know why so many artists and theorlsts took so
much laboriows trouble with perspectival geometyy. | think the argumienit
becomes different after 01550, sboveall when partraying complex objects
(hands, lace, etc.) which cannot be readily done by geometry. Inall this, it's
a balande of judgement, in which your intuitions and my histarian’s
methpds are indialogue (not disputs). By the way, the references given by
David Grawes are very relevant to what happens after £.1550,

The observer and the observed

Thenotionin 20th-century physecs that the intrusion of the abserver [or the

act of observation) is an integral part of how the phenomeanon is
manifested is very powerful - bath in its own technical field (e g, whether
light is seen as wave-|ike or particle-like) and as a wider metaphar. Your

Belfast photo is very relevant. | always wonder about war photography (the

Wapalmed child screaming in the desolate Vietnamese road) and
photographs of skeletal children staring with large eyes into lenses that are
nourishing our appetite for witnessing harrors. In portraiture, the sitter
méwer just sits. He/she is affected by the act of observation, te say nothing
of all the setting-up of the visual experiment. You say that the press are the
last anes to claim the neutral viewpoint. But, oddly, the central befiefin
miuch scientific orthadasy is of the neutral, disinterested, value-free nature
of empirical observation and scientific logic - ‘oddly’ because it is science

would have started al a younger age, so discipline was easy and expected,
just like Bradiord Grammar Schoal,

| then witnessed the decline af this system, when | was al the Hoyal
College of Ant, The Depanment of General Studies had taken gver, and
drawing from life was not compulsory by 1962, | hated the change and told
the Professor of Painting that it was his job to profess painting. feven failed
the course because Thadn't attended enough lectures - neither had most of
the ather students, but they had taken the trouble to go and sign in,
| thought it @ waste of time (they were not about art history), and when | was
told | couldn't have a diploma, | told them | could engrave one for myself —
and anybody else for that matier.

They gave me one in the end but ta this day no one has ever asked 10 see
it | kanew they wouldn't, Why bother when vou can look at paintings. 1t's only
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Yours
Martin

DH to MK
Los Angeles
1 October 1999

Dear Martin

Thanh you for your handwritten Tax. Yes; | can read it. | 1oo have noticed the
burst in the 17th century of different expressions - transient ina way Dirar
couldn't do. This to me confirms the lens, it's just not possible withoutit, It
means capturing the mouth inrelationship with the eyes and the muscles
round it,

When were open mouths first seen? Giorgione in 1501 has a kind of grin
ina portrait that could be done by a great painter like he was, but might also
indicate a lens.

| have learned a great amount in the last six months of drawing faces,
and it took all that time, making on average one drawing a day, sometimes
v, but the intensity involved is very tiring:

| think anather thing (o look for are armour or complicated patterns on
fabrics that follow the folds, You hard |y ever see thisin Titian and what you
dosee could have been eyeballed by as great a painter as him, They
cerainky happen in Holbein - indeed, he seemed to like to show it off, The
curtain behind the Ambassadars, tablecloths going over edges, etc. tomy
practical eye means a lens

Fam probably one of the fast people trained in the old art school ways.
|'went to Bradford School of Art when | was 16, You could leave grammar
school if you had done GCEs, as they were then called, and they wanted me to
stay.an, as most scholarship boys did, to go lo university, but L was
determined 1o go toan school,

My training was really in the Carracci tradition. Drawing four days a week
from a life model. It teaches you tolaak. The method was quite simple.
Students arranged themselves in 3 semicircle round a model with an easel,
or a donkey [a bench with a stand tolearn the drawing board o). After we
had worked sitently for half an hour, the teacher would start at one end, sit
dewn, look at the drawing and then inthe corner of your paperstart
drawing a shoulder or arm. | watched and realized he'd seen more than
I had, and i never drew Badly again. [ was led to believe (lost knowledge)
that Ingres had used a plumbline and had held up a pencil with his thumb
to make difficult measurements. Four years of this at that age is actually an
excellent education for a young person full of curtesity. In the past, they

Wiouldn't van Dyek use all the latest technology he could to makas sure
e got the proportions right for Beminl, and the lace, following the form
of his shoulder parfectly indicates this. As you say you can't réally do that
with geometry

I'm goung ta keep on looking at mictures for dues (I'm off to Australia
1emorrow but it won't stop mel. Dan't worry, they will fax any observations
you have on ta me there, so carmy on using this fax number, I've made
a ot of shdes for the New York lecture, |s it possible you could come?
David Graves is coming for Ave days. and I'm tokd there are plenty of art
historians thera

It's interesting that people are prepared to believe the secretive
Caravagmio over honest Albrecht Durer. He seems 1o be the only great
artisy whoactually depecrad drawing devices. IU's also interesting that
Rembrandt wasn't so secretive and had a ot of students, He can't have
used a lens for those great self-portraits but he might have done for the

dentists and brain surgeons who put them on the wall, 1o put us at sase,

| think the lenses would appear in différent places at different times but
artists would recognize thelr advantages immediately. It would alse be very
visible if they didn't have one —awkwardness, as | have suggested, would
be abvious,

| am looking carefully through Veldzquez and can now see (L waouldn®
have spotted this without all the portraits of the last six months) his
development as he got betterat it, starting like Caravaggio with half Rigures
[never seen much before the lens). He quickly realized what to note for the
faces, very fast and then memory can play its part insomeone so observant.
One also notices hismodels are old women, young and old people, who I'm
sure were pleased to have a good mealand wine for their work,

By 1625, his Bacchus [as | sald befare) shaws this very well, He would
begin to look at the world like a lens sees it, and probably at the end of his life
could paint in this style fram memaory. Certainly there s a quick development
and the later paintings are far more sophisticated.

Caravaggio, Velazquez, Frans Hals, Vermeer, de Hooch, Chardin, and, |
think, Hogarth did not leave behind many drawings — if they had 'm sure
they would have been carefully looked after,

Chardinwas secretiveand embarrassed about not drawing but thereis
such pogtry in everything he set up, why does it matter?

Itis the presence of the photograph in our day that has made optical
devices seermn 2asy. As you know they are not, although tracing from
a photograph, a flat and still surface, is relatively easy,

You have toknow a-lot of drawing to use the camera lucida well, L know it
was made for landscape, perhaps Ingres used them for lis views of Rome,

I know the catalogue suggests he didn't do them; but | den't see why. They
are very skilful and spatial compared with Sir John Herschel's, and showa
marvellous touch’ with a pencil. The obvious points we see were all he
nieeded, The lines are ofien then drawn with a ruler and it was this method,
minimum imespent peenng through it, that suggested its use for plotting
eyes and mouths, and then intense scrutiny.

All my sitters said it was an intense experience they had, with my
concentration extending into them. To look at someone’s face that intently
for 3 hours is an odd ekperence, especially for the sitter who has never been
drawn bafore,

In London | like taking the tube from Earls Court to the West End, giving
me 3 chance to look at faces without people warrying, I'd think, There's an
interesting mouth or eyes ar nose sometimes.’ You can't do this ona bus
with everyone facing the same way and in taxis 'm usually alone or with
someone at my side, | am 10096 sure about my thesis, nothing | have
discaverad impictures or writing has convinced me athenwise,
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Ruskin believed this, and uriderstogd it tatally. The Bradford set-up you describe
could be that of almost any Eurdpean academy from the 18th century onwards,
There's a good selaction inan exhibltion catalogue The Arrist's Mode! lad,
Bignarmini and Postie) at Kenwood some years ago. The semicircle was devisad
or the basis of &/ anatomical theatre, especially for fife drawings, probably
with a Profecsoraf Anatomy in sttendance on occasions. {Donkey' is an
irtterasting wiord The ltalian wand for a trestle s copro - a goat)

Drawing from life and casts persisted in someart schools longer than at
thie Royal College, in Scotland for example, and at the Ruskin School In
Oixford (they still study anatomy).

On the Royal College

[t's interesting that the kinds of progeammes on the College on television
here clabm all their rebels as their cwn lincluding you, as you will know from
your interview), The Rector, and the programme generally, made no

attarmet 1A Sfloroloa rhat what i@ imnertant = naf reslle tha training A the
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helmets and armour. Anyway, isn't [this great humanity (like Picasso) thar
makes hiptops.

It's interesting that only Picasso made marvellous poriraits cut of Cubist
ideas, He could paint a pretty girl, and vou know she's pretty with soft skin
{Marie Thérése Walter], or an intellectual gid {Dora Maar), with not many
sensual corves - hermind being more interesting to Picasso. The faces are
not distorted. certainly not ke Bacon's (he couldn't painta pretty girll and
Brague simply wasn't a portraitist at all,

I'moreparing for Dawn Under now, and will give a talkin Canberra.
Gregory wittily said, 'Oh you doit off off Broadway first - and then
Broadway.' | |llke his droll view of life.

Yoursstill very excited
David H

MK to DH
Oxford
Z October 1999

Dear David

Many thanks for 2-stage fax, My machine ran out of paper and out of
memory (prablems with which Lcan sympathizel. I'm making these notes
while reading your pages, in the hope that you will receive them befare
vour departure for 'Oz’

Open mouths

Lots. of course, in earlier art, most spectacularly in Donatella’s Lo fuccone (the
lzst of his remarkable prophets for the Campanile of Florence Cathedral.
Poreraiture Is another marer. Open mouths were not (for the maost part) good
manners, especially for ladies”. The most animated and conversational of the
early portraits were by Antonello da Messina working in Venice — probably
the first 'speaking likenesses”. Showing teeth would not have been approved.
There were lati of social rules that condition expressions, which are partly
innate but also very social in formation. | reckon Lcam tell a young American
{mainly students) almest instantly by the shapes their mouths adopt - much
more 1eeth (esp. wiomen) than the British. Perhaps a combination of social
conditionirg and dental practice,

Traditional fraining
| o still believe in skill and basics, hand and eye. Not 1o produce traditional
wiarks bBut, as a much-repeared guote from Reynolds says, leaming how toses’
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DH to MK

Sydney
5 October 1999

Dear Martin

The reason | go on about the lens and its beginning in painting is that the
lens is dominant today.

We are lovers of pictures, we are looking at master works from the past
that give us pleasure and occupation for the mind, but do remember
millions of others are loaking at the world through a lans taday. The
general belief is that itis the real world they are seeing. There is an
enormous vested interest in this view, even though we know intellectually
this is not true,

The debates here abiout digital television are all about political power,
sa the theme is big.

I hope I'm not boring about this butithas gripped me,
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certificate, bul Bemng there, as part of the legend of the place. What you say
is fully in keeping with this,

Awkwardness

Thisis an Inreresting criterion. Using an optical device does not dispel
awkwardness - a poor draughtsman still produces ‘miserable’ efforts (to
guote W. H. Fox Talbot, but the argument that even a good draughtsman
would prodice some feeling of awkwardness without a lensis very
interesting. This awkwardness could be so smallas to be beyond
gescnption but produce & very definite, aven huge effect. The ability of the
human eye/perceptual systém to discern the mast minute difference in
curve, angle, interval is aweasome, A friend in expenmental psychology at 51
Andrews was researching tilt fnot surprisingly, foraircraft compantes whao
are interested inartifickal horizons in cockpits). He found that the ability of
subjectsto discern minute changes in tha angla of a horizontal ling was
finer than any thearetical model of how the retina works, | wasn't surprised.

Daing it from memory

This is what Francois Boucher daimed when he spoke to Reynolds, saying
how he did not need the modal anymaors, I'm sure that certain
draughtsmen, with a special kind of facility, can fake the drawn-from-|ife
effect, but the more elaborats the pose, tha detail, tha axpraszion, the lass
such fakenyworks. However, some artists ranscend every rule: Leanardo
could make an ‘action’ drawing of a spirited dragon which looks as muchas
if it were drawn from life as his studies of cats.

Ingres

I think you are right; one of the difficulties is that someonewith such

a magical touch as ingres covers the traces of the optical device bettar than
an artist who wses it in a more literal and laboured way,

| know what you meanabout faces in the undergreund. or on traing when
there are front- and back-facing seats. | sometimes think of casting my own
face into someone eise’s configuration as & way of thinking their thoughts -
a creepy exercise, After some time it seems as if you've seen the person
somewhere before, There's been a lot of good research on facial
recognition. 11'sa staggerning skill,

[--.]

Yoursever
Martin

On page 15. The van Eyck drawing reminds me of the accuracy of Ingres
again, especially round the mouth and eyes.

Jump ahead a bit now, Compare the Pope with his prefects (1475} on
page 22 with Raphael’s Pope with his prefects {1518-19) on page 97. lsn't
one mathematicaland one optical? In Raphael’s portrait the Pope holds
quite a large lens in his hand, and look at the detail of the bell on page 95,
lis this geometry or optical? Thers is certainly no awlkwardness here., )

This would all suggest an overlapping of mathematics and optics,
whiereas the Plera on page 48 and 49 suggests mathematics and
eyeballing,

The Pisanello on page 52 and 53 suggests eveballing,

How would you explain the Leanardo on page 547 The pose isa very
elifficuly twist of the neck, could it be a combination of things?

Wouldn't these tools overlap? | found with thecamera lucida that | anly
used it for measurement in the face, and the clathes were always eyeballed.
I had to cambine, although | cauld learn to adapt itto elaborate clothes as
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Dawved H.

DH to MK
Sydney
6 October 1999

Dear Martin

| hiave just been laoking thraugh a book (F'm sure it's available in England;;
The Arf of the Portrait; Masterpieces of European Portrail-Painting 1420- 1670,
by Norbert Schingider,

Ifyoucan get hold of a copy, here are my comments.

In the text on page &

It remains a source of continual astonishment that so infinitely complexa
genre should developyin so brief a space of time, indeed within onky a few
decades of the fifteenth century, especially in view of the constraints
impased upon it by the individual reguirements.of its patrons.

'Remains 2 source of continual astonishment” - What does he mean? Could
not this indicate a new tool, and its spreading quickly round Europe?

(Did yoru get the account by Count Algaratti that David Graves sent
me, admittedly from the 18th c. when we know the lens existed?)

Amyway if vou get the book in front of you here are my comments:

The frantispiecs s undated by Agnalo Branzing, a portrait of Bia de’
Medicl. Look at the sleeves, all the folds in the satin (no awkwardness). The
chain arpund her neck, and the chain she is halding in her hand, also the
medallion on the chain, with the portrait on it. Compare with the Titian on
page 7 [1532/3). His looser painting of the fabric could be eyeballed, but
not the Callet of Louts XV {1783) on the opposite page.

The Holbeln on page 8 (1532), with the tablecloth pattern'so accurately
going over the edge, the satin sleeves and glass vase seem very
‘unawkward’ to me. The faces of the two Canons on the opposite page
{1544) seem almost contemparary compared to the portrait at top right
on page 13.

I'd never thaught about the Bellini Doge (1501) inthe National Gallery
here on page 10. Could all that pattem on his hat and coat be geomatry?
The black-and-white picture on page 11 seenis almost ‘photographic’.

Could these be faults caused by a different projection? It seems o me
3 praciical explanation

Motice as wall in the boftom corner tha tableciath -:f!l'_'lj grig yet the
igrey Aplder showing the coing is ';[I_L'Jh'[-\.' shaw-wilt, vat parfactly seen
wilfy iis shine on the pawtar very well done

Us a beauttol pictuse anyway, by a manvallous, skalful, highly
coseryant artist

It's amazing what happens whanone knows more 3bout what to look for

St working

Sydney
& October 1999

“The painterand his lens’ by David Hocknay

The lens began with the hand, or, a5 | sald, the hand was in the camerz, and
IE l1"-|':'[..'I'|Ir-|_.'||'!'{3- I g
But one can see the absolute subjectivity of vision reflectad in the
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well DUl The neck would De awwdaro.

Page 67, the Lorenzo Lotto head (1506) seems amazingly clear with
a very good relationship of eves to mouth - shightly open,

D page 71, the portrait by Moretto da Bresaa had great detail in the
clothes and the curtain behind him (c.1530/40) - compare back with the
Piero on page 48,

The pattern on the Cranach [page 83) dress is not as elaborate on
following the folds as in the Bronzino chaln,

Browse through the book. It seems to me they will use any technique
available, and constantly averlap.

What do you think?

David Hockney

Sydney
6 October 1999

‘More thoughts on the lens’ by David Hockney

The chemical process of photography was in place by 1835-40. The
development of printing on paper with fixative was certainly in place by
1B50). By about 1865 there were portrait photograghers in every major ity
in Europe and the United States. The cheap portrait had arrived, It's spread
was very quick and obviously came first tothe merchant class of the
boaming times,

Could one use this parallel with the earlier spread of the lens for painted
partraiture by hand? The centres then were certainly the Netherands and
Italy. England imported its skilful artists from these areas. Holbein, van
Diyck, Rubens.

ls not the human appeal still the same? Would not this be the reason
for its spread. My suggestion that it's use overlapped with eveballing and
geometry might also suggest the reasan for the attacks on Caravaggio,
whoused it without overiapping. Poussin thought he had ruined painting.
Why? Whiat did he mean? That he wouldn't come out of his cellar, was the
Jibe'made about Rim,

Looking again at the Holbein portrait of Georg Gisze [see pages 62-3),
one notices on the tablecloth a small cylindrical object between the glass
vase and the wooden pastle. It's got a small door opened, yet its topis
slighthy not parallel to the surface, especially when compared 1o the base
of the glass vase,
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DH o MK
Sydney
7 Qctober 1999

Another thought struck me this afternoan in the Art Gallery of New Sourh
Walas, The ratignal French sensed the prablem of the lens and produced
Impressionism and Cezanne the turning-point of our 1870 positian. The
literate English logked back and got a date approximately right, a2nd calledit
Pere-Raphaelite, but did not connect ittothe lens. Baphael's [ife cavers the
date wa ard looking for 1483-1520. So does Andreadel Sarto’s [1486-15304,
highly admired in Victoran England.

The French followed their Intuitions, especially Cezanne, but thereisa
connaction now saen, or at least by me, to the concept of Pre:Raphaslitism
and Cezanne, but aneis literary, the ather |5 visual Perhaps others have
made this connection befors, But it seams very clear 1orme now.

The tens'was used for portraiture; just as [ havein the last six months,
Photography's best usewas for portraiture: It wat not great for landscape,
or space; as/| putit, but perspective hardly appiies 1o the face. | have argued
before that the only exception tothe rules of compesition \n photegraphy
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Veldzquer simply had afantastic eye forrich colour and tonz that the
lens doss not necessanly give, Only the paintar's eye and his gcannected
kand does this, Hence the amazing differences between painterd use of it,
| have mentionad the difference between Caravaggio and Velazgquez,
of the similarities - especially early Veldzguez with figuras seated round
a tapfe which would be simpler 1o plan with alens, butins use would train
the painter to sea thatway and in the end ha may nct have nesded madels
in frontof Rim. Theaye and hand had coardinated themse|yes with the
heartand came together in the great masters.

Marco Livingstone to Richard Schmid
London
& Octobar 1999

Dear Richard

Dravid rang me yesterday from Australia, but | den't know where 2o find him
50 I'm writing you Instead

Hewas wonderingifi had had any feedback yet from art histonans,
Could you tell him {hat Helen Langdon phoned me at length taday to say
that shefound his ideas vanyinteresting, but that, a5 a non-practitiones, she
did mot feel aguipped to came to any immediate conclusion. Shealsa says
that there is nething in the literature an Caravagaio about Rim having
gwned 3 glass. What she will do, however, is to get some references and
tewts together for him, including 2 long technical report that was made an
the Supper ot Emmiaus.

This marning | was reading the catalogue af last year's Piate: de
Heoch exhibition written by the ditactar of the Wadswornh Athehaum
Peter Sutton, and it occurred to me tawrite to him, Ha has replied
immediately, expressing an interest in reading David's text which | am
sanding to himnaow.

Marco Livimastone

the correspondence

- butthe presence of the lens in the Pope’s hand does notharm your case!
Anclrea del Sarto made a copy of the Raphael and was said {by Vasar|, | think}
o have declared that it was the most difficult thing he ever had to do -
eyeballing the eyeballed, or eyeballing the "opticked'.

Your awkward' and nor-awkward differentiation is very telling, though
it's clear that arotten draughtsman can produce something compellingly
‘awkward’ with the best optical aids in the world. The question is, can a great
artist produce something non-'awkward without any optical assistance?

O the basis that great artists can be so indecently good as todo the
‘inconceivable’, | think they can,

The Bellini Doge Loredanain the National Gallery iswhaolly astonizhing -
oneaf my ‘desert island pictures’ (not good conservation practicet), When
| was a student, in the days before computerized uniformity of lighting,
| used to watch the benign Doge on days of mixed sun and cloud, He
breathed - the warm glazes aver the white priming moving and pulsing
against the cool opacity of the blue background, That's something no
camera and nogeometry and no colour theory can teach. As Paclo Pino said
in 16th-century Venice, that's the true "alchemy’ of painting.

The guestion of which kind of ool (F'm picking up points in no setorder}
was used is 4 tricky matter of judgement, Even if we suspect direct optics

[alwiays ook at the edges of the picture when photographing) is a face
placed straight on. Wha cares about or even sees the edge?
iFthere are eyes seen, we have (o look at them, we cannot helpit.

Craved

MK o DH
Ouxford
7 October 1995

Dear David

four recent faxes from Sydney leave a mere nistorical trundler gasping for

treath. Somany observations. somany ideas and so many radical proposals.

After days of office drudgery, it is wonderful to bz involved in really intenss
lpaking and a sefies of guesting ntuitions.
| have not got the Taschen book rohand, and will respond to yaur

detalled absernvartionsin due course. Some of the portraits| know, but | don'

want 1a respond from memory untess I'm really sure, The hinge" you

recognize between the geomatrical and optical, with the possibility that the

door may be half open (.2, displaying both geometrical and optical in

vanging proportions] iss very petent noton, [t seems.claar tome thal wecan
lpok &t portraiture In ftaly Y470 (2.4, Piera della Francescal and chiracterize

it 2% essentlally geametrical in its most accomplished modes, Equally, it

sepms apparent that something very dramatic happened in the 1 7th century
o the ‘visual texture’ of naturalistic representation — the movamant of farm,

the passing of expressions. the play of lightacross surfacesand space, the

refationship ofcolour and tone. | am happy o think thar the ‘camera’ plaved

avital rale, both as a direct tool and az amodel fior naturalism, The mirror

[convex, lamp-black and silvered) also welghs in, Where the naturalism of Jan

van Eyck and his contemporaries fits’ needs (for me) further thought. The
mast vivid of Jan's portraits have the fleeting reality of mirror images -
Isuspect that we should be looking at the mirror and the glass (both see-
through and reflectivel as the model, not, at thisarly date, the lens.

If 'm reasonably secure about 1 5th-century Italy in the geometrical

rmode, and 17th century in the opticat mode, I'm less sure about the supreme

acts of naturalism in between, such as Raphael's Pope Leo Xangd Companipns

But the idea that conditions exlst at some times for the naturalism portrait e
spread like a bug seems fundamentally right.

Trust invthe fens

| have written about ‘taking it on trust’in naturalistic imagery - of which
photography is that most committed to trustworthiness. | think the trust
arises from 2 directions:

{1} a fundamental perceptual/cognitive force that enables us Lo see
coherence in the sensary warld and to make accurate judgements as to
{say) the size and location of 2 chair so that we can walk round it ar siton it
The naturalistic {esp, photographic) image plays to this inherent and
necessary mechanism, without corresponding in a simple and naive way
to how we see.

(2} our acquired knowledge that a photograph is [basically) formed by
something real in front of the camera leaving a matching trace on a
recording surface. We know. of course, that a photograph can be a fake {like
the famous Cottingley Fairies, photagraphed by 2 girls, wha fooled Conan
Doylel, and, now, that it can be manipulatad digitally. But we want to be
ahle ta trust the photograph, since we want to be eyewitness, by progy, to
samething real,




rather than constructional geometry [or simpie eyeballingl, there are
vanous possibilities - the window or ‘veil’, the Ddrer-type instruments, the
Cigoli perspectograph (see my book). ITthe artist wants to establish, guickly
and accurately, salient points in a face while in a particular configuration,
the mechanical devices could have done the job. | think, by the way, your
intuition that the vanous devices {optical and mechanicall could best be
used far mapping key reference points rather than for laborious tracing is
tremendousty impormant. Histornians (including myself} have tended to
assume that cameras etc. were used for detailed tracing - which is daft,
when you think that we know perspectival projection was used to lay down
enough salient points to allow the laying inof the overall form (a kind of
dot-to-dot process).

I like the overlap idea re; the hinge with the dooropen 1o vanous
degrees. Ima picture with amixed look, 'm wondering if itisa question of
the artist painting different kinds of things with different kinds of acquired
schemes, rather than acivally using both geometnical and optical models -
and that brings me back to my point in a previous fax about the ability of
sarne really accomphshed artists to fake” the effects,

Poussin v, Caravaggio

Foussin believed In the maral probity of design - as an expression of the higher
beauty embedded in nature, It was geometrical in concept, if not very
accurately soin practice, There's more Piera than Janvan Eyckin Poussin, The
superficial character of Caravaggic's naturalism (all light on surfacel was
visually abhorrent and morally repulsive, What you are doing ks to throw the
lens into the works, like 2 spanner into a smooth-running histarcal machine.
o all in Favaar of itk

Re: the spread of the naturalistic portrait in the early period, and the social
grip of phatography after 1832, There is something profoundly right here -
though the social location and the scale of diffusion are quite different. The
painted partrait [even allowing for copies) is essentially an exclusive act in
which the artist becomes (in the Renaissance and Baroque) the emploved
servant of the moneyed sitter. The phatagraphic image enters amarket in
which the mass audience was already asserting its economic power - the
digrama, the panorama, the illustrated encyclopedia, the physiognotrace, etc,

Apove all; the iterary quality and language - likesymbalism = s founded on
the idea ol the religious fext (esp. the Biblel and an the medieval notion of
the ‘book of nature’ which is to b read in reverent detall forits divine
meaning, Photography could do the naturalistic bit (without colour) to some
degres, but it could not produce the moral text, unless through the use of
costume and contrivance {as in Jufia Margaret Cameron and Oskar
Rejtander)

The French did have their Fre-Haphaelite tendencies. | am thinking of
Celaroche or Flandrin, And artists like Courbet (the meaty nudes) and Degas
used the camera astools for their particular ends. But-as you say,
Impressionism and Poseimpressionism do things in paint for the eye’s
active seeing in a way that the more literal scruting af the Pre-Haphs and
photography do not. It may be that the French sensed that the way
Torward was to use pant 10 cajole the-eye Into doing much of the work -
exploiting the 'beholder's share’, just as Vermeer, Velazquer and Chardin
had done. By trying to 'out-optic’ photography, the Pre-Raphs drove art into
a narraw corner where the speciator is left 1o look and admire but can 1ake
no perceptual exercise of an imaginative and non-prescribed type. That s
why Pre-Raphaelitism (for all its magic) led to a blind epd, only to find
photagraphy and non-photegraphic painting pursuing their own vigorous
courses. Only once the consequences of non-photographic painting had
worked through = total abstraction, minimafism, abstract expressionism -
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We all de it though we know better. We're perceptually addicted to the
usion of reality in whatever medium, jJust aswe can be addicted o deuas
{or fags?). But in the visual case, there's na cure - not even Cubism!

Your idea that the lens could 'train’ painters corresponds nicely to my
idea of the lens-based image as a mode! for a new kind of naturalism, Yes,

Let me respond in due course to the |mpressionlsm-Pra-
Faphael-Cezanne idea, [t's big and needs more stepping back and
cancepiual agility than | can achieve at the end of a fragmented day.

Ever
Miartin

MK ta DH
Oxford
11 October 1999

Dear David

Thoughts on‘another thought' as promised. The idea of the ‘rational’
French and the Titerate' English lacking in different directions - down bioth
sides of the conceptual mountain of the advent of photography - is
wonderful. It provides a great hypothesis which is very powerful and like all
great hypotheses it promises a great deal of major brainwerk mashing up
previous assumptions, testing, probing, manipulating. Clearly Pre-
Raphaelitism wasn't caused by photography. Itis ane of many retrogressive,
revivalist movements in Europe, the first of which, the German Mazarenes,
pre-dated photography. The Pre-Raphaelita response to photography was
complex - just as Ruskin first exalted in its realism only to become impatient
with its inflexible un-selectivity. In a sense they tried to 'out-optic’
phatography by asking for a piety of detail equivalent to the unblinking
naturalism of 15th-century masters [lke Jan van Eyck, Memling, Peruagino
ard Bellinl. They used ever more vivid media, the new synthetic plgments
and Robson’s new white-ground painting wel-in-wet. The motivation is, as
you say, infused by a literary-ness and aliteral-ness deeply associated with
aparicular kind of storytelling (not the grand continental 'Histaries’),
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the litthe hioles, etc; which they assumed were fior string for the perspective.
What | didn't understand wazwhy this invalidated use of a camera, He
really couldn't have done a pattern folding round a tablecloth without

a leps, Wasn't his great friend a maker of telescopes or microscopes? My
point was thatin Titlan ane rarely inds patterns following clothes with
duncanny accuracy, and one can see in him they céertainly could have

been ‘eyeballed’,

I might point out that in Raphael's portrait of Leo X (1520) he holds
quite a large lens in his hand, and in hisleft hand at that. In fact, I'm fAinding
quite 3 lot of left-handed people in portraits of 4 cenain period

I'was surprised no Ingres scholar had heard of, [et alone seen, a camera
lucida. Shouldn’t there be in a rigorous discipline, a knowledge of
technigques and methods?

You suggest Caravaggio could have used Direr's method, but itwas very
cumbersome and as you can see needed two men towork the machine.

It's a naive idea that ‘optics’ are a kind of cheat, They are not easy to use,
and | have suggested to Martin Kermp they would overlap with ‘eyeballing,
aspecially with good draughtsmen.

| have alsa pointed oul that although It might look to the historian that
the scientists had lenses Arst | think it might be the other way round, a3 the
workd of iImages was more impertant at that time, but by its nature science is
an open thing. Painters and picture-making were far more secretive:
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without getting hooked on the polarity which dictates that lens-based
painting = cheatihg. If thisis true, and it's where I'm getting after vour Pre-
Haph/Cézanne thoughts, it makes exciting sense of how you have
consistently rewritten the kind of fooking that goes into watching 'nature’
and making a painting [ar print or whatever], What | need to think further
about is how this rewriting of the relationship between palnting and
locking (I'm:thinking especially of pools and splashes) interacts with the
kinds of new content that you wereand are introducing {'Pop’ ete,, though
| don't ke these termsl. The looking didn't come without content, or vice
versa, Motan easy one, this. Any thoughts?

Far my part, at the start of term, it's a miracle that 'm thinking at all
{Even ifnot altogether clearly). Hopea '07' is OK. | do hope to hear in due
COUrse.

Warmest regards
Martin

DH to Helea Langdon
Canberra
11 October 1999

Dear Helen Langdon

Thank you so much for your 2-mall which leventually recelved onmy
Brother's farm about two hours west of Canberra [on the edge of the
outback),

I'min carrespondence at the mament with Martin Kemp, who 2eems
quite excited by the observations and ideas. although he is arrart historian
whio has written extensively about optics

It"s slightly disturbing to me that historians have little practical
knowledge of how optical things might be used, Optical devices certainly
don't paint pictures. | saw the Vermeer exhibition in The Hague and spent
twa hours one evening alone with the director (Frederic Parc). He told me of
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| am Laking patin the Ingres Sympasium al the Melin New York on
Cictober 22nd. Gary Tintetow invited me, for like me he'd seen a methiod at
work in the portrait drawings, but just didr’t know what was used.

I'm now perfectly prepared 1o stick my neck out and take on the an
Fistorians of New York because | learned a great deal from my experience
of the lastsix months. 'm basing my obseivations on careful scrutiny of his
drawings and my own experience — what else is there?

Al the padnters T have had corespondence with react with ‘well it had 1o
be done that way', Perhaps art histoddans should look into practice a little
mare than they do.

| emporyed your book on Caravaggio-and then read the previous
biographies and found myself making notes and reading between the
lines. s it odd that only honest A, Durer gives us pictures of devices uzed
for difficult depictions.

Thelens school depicts the Carracei school (Vermear's Art of Painting),
the Carracc school doesn't depict the [ens school {overlapping ),

I'may bein London mid-Novernber, perhaps we could have an
afternoon at the Mational Gallery,

Yours Sincerely
David Hockney

Peter Sutton to DH
London
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incredibly difficult ‘eyeballing’, for my point about a sudden lack of
awkwardness in European art from c.1500 to 1870 is simply notanswered.

Caravaggio’s boy with the lizard could not, | befieve, be done without
& lens: How |ong could he hold that expression?

Far the last sid months | have bean making portraits with a camera
lucida. You use itvery quickly to capture what are really 'flesting’
exprassions by notations anly, and then look with Intense concentration
fora few hours, To ‘eyeball’ this you would have tohave a very good vistal
memory, possible | suppose, but-again there s an“accuracy”in the features
that belies this,

In Velazguez's Bacchus the man holding the cup of wine has a fleeting
pxpression: He could not hold it very long. The wrinkles round the ayes
balance perfectly the open mouth. & virtuoso painter could ‘capiure’ that
expression but without optics you just wouldn't get that kind of accuracy.

|- am Anding some an histonans are very open to my observations,
others simply sient.

When van Dyck painted the triple heads of Charles | for Bernind,
wouldn't he have used every technological technique avallable to him, te
rake sure his measurements were accurate? Also the lace, pardectly
following the form of his shoulder s very difficult 1o do without optics:

IFhis assistants painted tha clothes without optical devices, they were
very Clever indeed, nearly as skilful as the master. Would this have heen the
case? Lbvely heads are of course the mast difficult thing to do, but 400
portraits in England in 7 yearsis one a week — quite a pace for anybody.

| believe thiere is arather axciting story here that gives abetter account
of the development of European painting and our problems today with an
‘Art’ that seems remote from most people.

& friend in England sawa TV programme an van Dyck,.and near the end
someane pointed out that compared with early portraits these seemed
miore like photographs: | don't suppose the TV peoplamade the
connection that they were using a lens, fike van Dyck probably had, They
just assume the ‘old masters’ could draw better than anyane today.

Vredeman de Vries (Scenographioe, sive Perspectiva, 1560; and Peripectiva,
¢, 1604-5] and Hendrick Hondius (Instituto ariist perspectivae, 1622) 50

I would caution you from suggesting that the approach to perspective was
‘intuitive in the Netherlands'; if anything, it was more rigorous in its
codification than in ltaly, although Alberti and Brunelleschi were its
{reldiscoverers: The city of Delft around 1650 was not only a site for the
manufacturing of high-gquality lenses but also the artistic center of the
perspectival exporiments of the architectural painters G Houckgeest and
E. de'Witte and the genre painters Carel Fabritius, Peter de Hooch and
Johannes Vermeer. It isunlikely to be a coincidence that the perfecter of
the microscope, van Leeuwenhoek, was a trustee of Vermeer's estate.
There has been much debate about whether Vermear used the camera
obscura, While he may not have painted directly from the device,

1 personally believe that features of his art {the fuzzy halated highlights.in
the foreground, the principal plane of focus on the back wall where every
nail and chipped passage of plaster is visible, and the convergence of
parallel lines towards the edges of his compositions) point ta knowledge of
how lenses transfarm visual data. The unrivaled visual fidelity of the camera
abscura would have been of interest to any artist striving for a naturalistic
appearance in his paintings, The lllusionistic pairter and creator of the
famous Perspective Box in the Natlonal Gallery, Landon, Samuel van
Hoogstraten, wrote about the camera obscura in his Infeyding fof de hoog
schoole de schilderkonsf (TE78): 1 am sure that the sight of these reflections
I thie dark can give no small light to the vision of young artists; since




12 Dctober 1993
Dear Mr Hockney (care ef kr Livingstonel

I read withinterest your text The coming post-photographic age: part 11, |ts
premise, namely that artists throughout history have availed themselves of
theinformation provided by optical aids and scientific devices, is
irrefutable. My own area of interest, Northern Barogue painting, offers
ample suppor for the idea. You altude to Diirer's role in disseminating
knowledge of perspective norh of the Alps with his publication
Undenwveysimg der Messung (15251 and hisillustration of how to usea
drawing grid. Early accounts of the working methods of the Rembrandt
pupiland gifted Leiden finschitder Gerard Dou (1613-75) suggest that he
employed a grid, lenses and mirrors 1o make his finely executed little
paintings. (A show of Dou's artis planned for pext year at the NGA,
Washington, and Dubwich), According toArnold Houbraken | De Groote
Schouburgh, 1753), Dou used a Trame strung Criss-cross with threads' Lo
draw fram life, ). van Sandrart [Teutsche Academie, 1675) recollected that
Dou wore eyveglasses when he painted, and Houbraken subsegquently
suggested (embellishing 5andrart’s story] that he used a magnifying glass
to-achieve his minutely detailed effects. Roger de Piles {(Abrégeé de favie,
1699 further claimed that Dou used a convex mirror to reduce the scale of
his smiall pictures, and 1.-8. Descamps (La Vie des pefntres, 1753-64) claimed
that hie used a screen with-a convesx lens. The latter i an unworkable device
that may onby be an imaginative conflation of the comments of de Piles and
Houbrakenor a misunderstanding of the instrument, but a screen with a
concave lens was described and llustrated as a compositional aid as early
a5 1635 by Jan Bate,

The science of perspective, its mathematical bases as well as its
practical applications, was widely published |n the North by Jean Pelerin
{1505, Jean Cousin (15601, Simaon Stevin (1605); Gerard Desarques and
Abraham Bosse (1648} and, perhaps mast influentially for artists, by Jan

Swetlana Alpers fo DH
Mew York
12 October 1999

Drear David Hockney
Thanks for vaur fax and your skeleton thesis

Responding to itis complicated - bound to bea surface thing in
response to the gnp the thesis hason you, of you en it in 8 manual as well as
rental serse. Bul heragoes

Yes | arm sure that optical devicés have played a real role in the making
of ‘realistic’ images. And it s often artists, crmight | say practitioners like
voursell who geton to this, An artist callad Konstam published something
an Rembrandl’s uss of mirrors i the Burlingron Magaasine same years back.
Gombrich put him m touch with meand | am afraid | wasnot too
welgoming

There s documantary evidence that Rembrandt owned a large mirrar—
it was carmed through the strestsonce and broken. Velazguez alsa ison
record whnen he died as having passessed mirrors, | think that | have always
bracxated the use of devices in loaking/considering what painters made,
despite the fact that the studio and the making of art are really at the heart
ofwhariniaresis me,

Could it be that your interest in this - "this” being the role of optical
deyices - is thar you are an artist whao presses adevicehard or, bener put,
repeatedly, 1o see what if produces; what it gets you. The device as a basis for
repetition i5what | am getting at (I think of your panoramic photographic
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besides gaining knowledae of nature, one sees here what main and
general characteristics belong to a truly natural painting leen recht
natuurlijk schilder)’ He goes on to correctly observe, 'the same is also to be
seen in diminishing glasses and mirrors, which although they distort the
drawing samewhat, show clearly the main coloring and harmany’. The |
notion of art as a mirror of nature (as Gombrich well knew} descends from
topal advanced in classical writings on art; Hoogstrater wrate, "4 parfect
picture is like a mirror of Mature in which non-existing things (in the
painting) appear to exist and deceive in an acceptable, pleasing and
commendable fashion.’

As | have suggested, it is difficult 1o prove that a given painting was
executed with the aid of an optical device but there are several Dutchmen
whose works suggest knowledge of lenses and mirrors. Jan van der Heyden
(1637-1712) was a painter of unprecedentedly naturalistic and finely !
detailed city views. Again | do not think it was a matter of accident that his
older brather manufactured and sold mirrors and that he himself was
technologically creative - he invented the modern firehose and perfected
street lighting in Amsterdam. Van der Heyden painted at least one painting
|4 Wiew of the Tawn Hall, Amsterdam, Uffizi, Florence) which includes
deliberate distortions in the architecture that were 'corrected’ when the
scene was viewed through alens or 1ing (riow lost) attached to the orginal
frame. The detafled, smooth surfaces and uncannily true tanal balances of
his cityscapes also suggest knowledge of mirrors or lenses. Later
eighteenth-century veduie painters like Canaletto also are assumed to have
used the camera obscura,

Soit’s arich subject for exploration.

&1 the best
Peter . Suttan
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though as aviewsd/ historian nota maker— is the medium | care for and
| despair about it today - | like your point about our bringing our time to
painting.

50~ 1 hope you don't find this all toa negative, Send me more if you wish

Cordially
Svetlana Alpar

DH to MK
Sydney
14 October 1999

‘Moteson Cotan’

ThieSpanish still-iife painters of the early 17th century seem to have used
oplics, not gepmetry.

The fruit still life of Juan Sanchez Cotdn of 1602 [12e page 108] has a
cabbage hanging by a piece of string with a beautiful cut melon (the fruit
equivalentof the lotel and a cucumber.

How long did this picture taka to-make? How long would the cabbage
stayin the state (tis in in the picture - a day at the most in Spain

| thinkywhat miust be sabd now is how the optics would be used. | found
out far myself that a minimum time {two minutes) was all that was neaded
for a maximum gain - on should | say a major difference,

Perhaps the historian §s iImagining that optics then were almast like
a photorealist of the 18705 — projecting & photographic shide, This would
rgt nave been the case. Intenseabservation 15 stll necessary, but the
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impulse, #s I'vecalled it in Dutch painting: The Dutch in the seventeanth
centuny were alsg, by the way, repeaters.)

%0, 35 tothe use of optical devices, yes, you must be right. Butvarious
guestions come tomind.

(1) Asyou yourseif say, hiow far does the device take anartist - onfy the hand
canmake art ([and ena might add the artist must look throughfat the image
made by the device 30 the hand/eve/mind combination s uniguely hishers
not that of the devicei (tho see my remarks on repatition above —that might
be the answer — Veldzquez, by the way, Was not a repeater. | am warking on
hirm just now and have bean thinking about thar)

{2} W Rembrandt (an obsassive draughtsman) was alsp aided by a device,
how doesthat place himiin relationship 1o the history that you are tracing?

{3} It seems 1o me the point is that there was an interest in optical devices on
the part of European painters of 3 certain parsuasion (van Eyckand Vermeer,
but not Plera, fet's say) - their painting is consistent with the deployment
but can't be defined by it, And, na, | don't believe that trdsting o the device
is what allowed Caravaggio to ‘cast’ streer people or the boy next door as
saints. The device had the bonus of letting him do that, it did noy maks Him
do that.

41 As for Cézanne as being anti-lens - and Cubism also ~ DK but if one cut
things differently one could argue that they are beth continuing & Eurapean
tradition of representational depictions of the world seen (that is, if the
world seen can be seen also without a camera eyel. Pt it that way itis
abstraction [ar whatever one calls it) that is the short-lived odd man out
from the domimant tradition.

(5] ) could not agree with vou more about the stuation today, Painting -
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eyeballer. Yes, t's not ‘stiff life’ or gradually ‘dying life!, and not even still in
the sense of lifeless - more stilled for @ moment. [t's that sense that the
contemplative time for the artist's intensity of looking is in dialogue with a
particular moment of the existence of an organic, perishable thing. That's
whalt you have seen. | know absolutely what you mean, though | had never
thoeght about it inQuite that way.

It's thie same dilemma - the perishability - that Leonardo faced in his
anatamical work, particulariy In the talian climate with no preservatives,
What he wrote was:

Toyou who say thatitis better towitness an anatomy than to see such
drawings, you would say justly, if it were possible ta'see all these things that
are in such designs if they were demonstrated in asingle figure ... and
a single figure will not endure that long, sinceitis necessary 1o proceed
step-hy-stepwith several bodies until complete understanding is obtained,
This| replicated twice 1o see the differences’. (It might be worth thinking
that fruit and vegetables go 'off quicker ina hot country like Spaint}

What this quotation highlights is:

(1) the impossibility of simply eyeballing a complex organic object that is
mutable and perishable.

{21 the need for 2 strategy tocombat the changefulness of transitory
appearance. What Leonardo did was tomake a synthesis of a series of
studies, using his miraculous draftsmanship to make usthink that what we
are eye-witriesses 1o one acfual specimen,

Judging when synthesis is the name of the game and when optical
devices are the tools is, for the histonan, a question of looking a1
documentary evidence in conjunction with visual intuition. | say 'in

‘'difficult” drawing bits - theshadows inthe cabbage, and the marks an
the melon would be all a kilful artist would need to give a very “realistic’
represanTation.

How long does a peeled lemaon look fresh? How long does a Brioche last
before it begins to sink? One must remember that Cézanne painted wax
flowers because of the length of time he was taking,

Isn't this the problem of ‘catching an expression?

Weare now so removed from thase devices that only 3 practitionarcan
begin 10 see how littie they need 1o be used 1o make & differenice. We are
dealing with painters of great skifl. | think some paople are misinterprating
rivy thesis as an attack on the hand. Far from it. The hand and eye (and heart)
are assential for the paintings! am talking about. The hand is with the
camera, as | said. it's the chemicals that cause the probdem, Photography
was the removal of thie hand (and therefore surely the body of the
spectator], Qur pictorial problem today.

MK ta DM
Oxford
17 October 1599

D=ar David

Finally, Sunday evening. some relenting of commitmentsand 2 chande to

respond. | hope you got my musings of the Pre-Raphaelite/Cézanne see-saw,

Did you see the 'Spanish Stll Life” (almost wrote "saff [ife] show at the
Mational GaBery, Landon, a few years ago (if not Il try to.get a catalogue for
youl? Very impressive - a revelation, | knew Zurbardn, the extragrdinary
super-presence of a few discrete obiects It (as it were) from within, But
Sanchez Cotan {=arly) and Melendez (|lata) were eye-apeners for an

New York is not my favourite city, but | had an interesting time looking
at real paintings.

Twaartists I'd like to discuss with you now are Juan Sanchez Cotan and
Frans Hals. Here are two paintings said to be by Cotan {see pages 106 and 107].
Oneis in San Diego, and the other i in the Art Institute of Chicago. | mentioned
the first painting in a previous letier to you, | saw itin the Mational Gallery show
3 or 4 years ago. The question | asked was how long the cabbage or melon
would look like that with that strang light on it? If they were in sunlight neither
would look like they doin the picture for very long.: I've even thought of setting
up this still ife exactly the same way and photographing itevery 10minutes for
a day. | think it would tell an interesting stony.

It's perfectly clearin the twa pictures that the cabbage is exactly the same,
sais the cut melon and the guince, it must have been copied (through a lens?).

How long would it take to paint this set-up? Supposing he setitupto
begin with like itis in the picture, whatever the source the lightis very strong
tercast such strong shadows and would therefore probably be guite warm.

He could of course paint the cabbage first and quite quickly or his notations
(of shadows) were quickly achieved, and then a good visual memory could
achieve the rest, even with a fresh cabbage. The same with the melon, added
after the cabbaae, for this 1o would not last long in that strong light.

Con't we have again here raligious people (he became a Carthusian
mionk at 40l whowould have known about lenses but were still secrative
about them?

Talking about secretivenass inartists, | saw.a show in New Yark of a British
painter, Jenny Saville. They wera very large nudes that she says are from
photographs. They must have been blown up {projected) very large, but no

anein tha gallery (| knew two of them well) could tell me how they were
mards | Armibe iubatrhar FRo Srfie wems 8 o miss arncibmsdie althes D Par b saimms il




conjunction with’ and not before’ intuition, because it's often the case that
intuition triggers the search for evidence, That's why what vou are doing has
5o mich historical mileage,

Your point about how little such devices need 19 be used - your original
conjecture about Ingres —seems entirely right tome. For the antist, they can
bevital means to an end andin no way stand in conflict with fheart' or
‘hand’, [FSanichez Cotan used optical devices, itwould in no way have
hindered the sacrgmenial quality that he shares with many of the other
Spanish still-life palnters - the sense that the objects are placed and
characterized with a reverenceequivalent to the vessels, wine and bread
on an altar in a Catholic Mass. They are very Catholic paintings, compared to
the obvious materiafity and sterytelling morals of still-life paintingsin the
Protestant North. If Cotdn and Kaif used the same instruments, this would
Just prove your point that the devices do nothing to mask ‘heart’ and'hand’,

|

Ewer
Martin (computer printer still Kaput)

DHta MK
Los Angeles
2 November 1999

Dear Martip

I'm backin California now after a rather exhausting trip to New York and
Australia. After the Ingres Symposium the jet lag caught up with me and the
adrenaline drained, so my narmal energy just sank.

Hooked throwgh the whole catalogue. A | said, L admire therm
enormously, Only Rembrandt got more into a face than this, and they
certainly appraach s level Neverthelass, they have an ‘oprical’ ook,
Once ene begins tosea it, it seems 1o become quite abvious; and whatis
interasting is the different way artisis woe it. Com pare Vermeer with Hals,
bath I'msure using optics, but with a different attitude to space and time,

Another note by the way about the Raphael Foge. Fm told the Pope
wiould never Wave been left-handed (sinister or devilish ideal. Yet if you
were [ooking at a book like that you would use your right hand te hold a
maanifying.glass - try it yourself

All The best, My 2nergy is returning.
David H

DHro MK
Los Angeles
3 November 1999

"More notes on Cotan’

Ithink one thing to look farwith early work with lenses is 3 dark
background, The still life with quince and cabbage would be quite close,
meaning they would have trouble with 'depth of fizld” This might be why
the cabbage is hung up, tomake all the objects on thesame plane.

| must admit | tend 1o see réasons like this (practical), rather than religious

symbolism. He might have simply 'imvented’ the window frame, orsteps as
the ather still lifes seem to have, Again the steps would help overcome the
‘depth of feld” problem, The whale still ifeweould not have been set upala
Céranne, but bit by bit bacause of the short lives of vegetables and fruit
[remember Céranne used waxor paper flowers because of this problem)
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histarians find in say Roy Lichtenstein's studio anything in writing that told
you about his methods for constructing big pictures. As | said, generally
artists are still very secretive about methods.

Butback to Cotdn, | took these reproductions from a catalogue, Spanish Still
Life: The Golden Age. Although they don’t really show us the previous
‘ungolden age’ and there is no mention anywhere of possible uses of lenses,
There are strange interpretations of the symbolism (religious) which I'm now
beginning 1o think all comes out of Panofsky and his way of looking that has
hindered ‘Art History'.

Forget 'Art History for a minute and let us think of the 'history of
pictures’, which would surely include how they were made, taking nothing
for granted leyeballing all the time, Panofsky seems to think).

50 g Frans Hals. | looked at the ones in the Met and the Frick, and |
bought the Royal Academy catalogue of ten years ago, The 1ext mentions he
never made a drawing, and there seems to be no charcoal base on the
canvas. They arg painted fast. Here I'm sure optics are used. The individuality
of the faces, the smiles and open maouths. Actually realizing how they were
done has made me admire them even maore. He understood what was
possible and what he was daing. If you have the catalogue (RA, London,
1990}, on page 169is his 1623 picture Buffoon playing a Lute, On page 168 are
other paintings by his contemporaries of the same subject. Dirk van Buburen
and Louis Finson, They, tog, have no 'awkwardriess” of drawing, butare
simply not as lively as Frans Hals's, frozen like a photoaraph whereas Hals
seems to have captured alonger period of time, in something that is
essentially fleeting.

All this is the same period as Velazquez and just after Caravaggio (and
just after Cotan).
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cultivationand barbanty compressed into the constrained gnd, squeezed

into vertical extrusion. | hated it until | was there for some monthsas visiting

Professoratthe Institute of Fine Arts - living in‘the Village” Discevaring the
local" Mew Yark, the small commumities which have shaped areas into
micracasms of ethnic diversity, full of desperate humour. But not restful,
Writing this in a Chinese restaurant in Woodstock (where | live). Aftera
demoralizing day of institutionalism. | decide, for once, not to cook for myself.
At the next tabile a man with a laugh likea carvainly trving to start on a frosty
marning. Thinking of Sanchez Cotan and Frans Hals. Funny business, this art.
He's not the 'Laughing Cavalier' that's for sure. An odd title. The Hals portrait
in the Wallace Collection (have you seen t7) is.defimitely not laughing —not
outwardiy at least. More a case of one of those expressions moving subtly
from one thing to another, almostan inonic smirk - but that's not guite ft. |
know what you mean abgut the fleeting - very different from the set-piece
standard expressions used by ‘history painters’ - like the Terror', Pain', loy'
etc.n Charles [ Brun's 1 7th-century fosmulas: (Nicely cutlined in J. Montagu,
The Exprassions of the Passiong), Have vou seen Franz Xavier Messerschmidt’s
physiognomic sculptures? You're nght about Hals’s speed. There's 3
spectacular portram in the Ftowilliam (Cambrdge, LK) using no morethan 5
or & pigments (Black white, achre, vermilion, umba??) thatis painted with
such urgency that the paint has dripped and run down the canvas, [tswithout
drawing, but, unlike many painters/paintings thar did not use drawing, it's
very thin, very aifaprima. Indecently good. The Scottish palnter Ragbum, of
whiorm I'mvery fond, put the alleprima brushwork on'top of a lot of neurstic
manoeuviing. But not Hals. He went straight to it - unless technical
examination reveals (or has recorded) something | have missed. It would
be really notaile if the free-est and most spontaneous of porritists used
optical devices - THAT would prove your paint that the use of instruments
in the right hands produces extraordinaryartistic results, not draary,
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Thers |5 an interesting reproduction of a lost painting {see enclosed
picture) where you can see pans of g bunch of asparagus below the ledge,
wikich hg mist have then covered, but now shows through. This could
sjonify he elther painted onsteps - [ikein the ather picture and then
decided where ta put the base. It's certainly odd that they are there if the
wihele thing was setup.asthey wouldn't be visible tohis eye.

I'm nicww wiorking on armoir from Piero [geometry) to Caravaggio.

As one seems to move towards much-more-difficult farms to draw, the
highlights are in the right place’, suggesting lenses. I'll send you them later

I'm coming to England in mid-November to draw some guards atthe
National Gallery. Perhaps we could meet and look ar all the stuff I've got.

| gave a lecture at Columbia University on ‘Lost Knowledge’. Linda
Mochlin, who had heard my Ingres bit at the Met, came and said she was
sure | was nght. She tald me she belisved Courbet used lenses

All thie boest
David H.

MKt DH
Oxford
3 Nevember 1999

Cear David

Giood to hear again from you. & complex; difficult, wonderful, insane,
infuriating, rewarding and contradictory place, New York. All that

the carrespondence

IFMCotan did use optical devices, it wilkd makesense of the sper-real
quality his objects possess - almaost more tangibie than the real thing.
The camera obscura does just that - making objects assume an uncanny
look of concentrated 'reab-ness’, Your projected experiment with the
drooping cabbage sounds great - ke a conceptual work of art - do you
know John Hilliard's work A Comera Recording its Own Condition? Something
[ike that only it's the condition of the cabbage. Sull life intd rotting life. The
cut malon would dry out even quicker than the cabbage would curl, The
guestion is not whether the objects would endure long enough for the
peniod of painting, but how 1o keep the iilusion of freshness. Evenifa lens
was used, other strategies need 1o be adopted 1o ape the moistness, the
chieen, the colour. Stll [1fe (not highly regarded thess days) is deceptively
difficuly in terms of the range of visual effects — textures, colours,
transjucency, sheen

| agree about the Panofskian tendency - though it's unfashicnable in
recent art history, Panofsky was great, and really looked at things - the Direr
monograph isaclassic - butthe formulaic application of his method was
awful, turning pictures into textual puzzles Visual art must begin 2and end in
really intense looking. For the histarian, thera's lots of words in between, and
it's easy to forget that if pictures are only texts!, the artists would write and
niat paint, It seems odd to have 1oinsist that visual an’ s about the
irredicibly wisual, Dutit's necessary to say so these days.

By the way, the Grand Canyon paintings remain with me = bright and
burning in my memaory.

Did you speak in NY? Any reactions 1o your ideas?

Very best wishes
Martin

Mew fax just arrived. More tamorow.

Bing McGilvray te DH
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The abiding guestion in my mind is 1o what extent really great artists
could achieve tha feeting expression with utter.canviction by working at it
on the canvas (Le, siowlyl rather than using aptical devices. There's a great
guote by Delacroix winch says something like he's 'working to keep the
spontaneity’. The guestionsyou are asking, the insights vouare bringing
are very important - opening up questions that have barely been asked -
biecaise, as always in such cases; nobody wanted to ask them because of
preconceptions,

| agree completely about Hals in comparison with Buburen, Finson & co.
They have a literalness which relies upon knowisg how to achieve a desired
exprassion inadvance of the painting. With Hals, you feel it i3 happening ashe
paints. Unnerndng, He's a very different painter from Rembrandt, and now
unfairly underrated by comparison. | can see why you relate to Hals, He hasa
directness that the encrusted Rembrandt’s don't, They re just different. Now
firfishied my meal (pretty good), More on Cotan at home.

Thie Still Lifes are remarkable. Hawat a revelation in the National Gallery
show. Hanging vegetables are add, game, yes, but not vegetables, unless they
are being dried, It looks like a contrivance for the array in the painting, They do
have an extraordinary sense of living freshness. In the 2 paintings with the
'same’ cabbage. there are two issues: the effect of freshness: and thedentical
forms. It was possible; using a variety of techniques {including a sort of carbon
paper] to transfer a drawing from one canvas to another. If they are exactly
the same size, same system of transfer is almost certain. Thisdoes not mean
that the outlines of the fresh cabbage were not laid down rapidly in the first
instance - the image of the cabbage ‘cooking’ under the lights 152 nice one.

Could this be why Alberti does not go into it wery much?

Motice the ‘moving shows' ¢ 1290 (typed page), Would not the Church
seeinstanily that it needed 1o control the idea of those moving images.

Why does Leo X hawve the lens in hisleft hand - sinister - codes - clues
to-athers. Perhaps even Direr's machine for drawing lutes was to say we do
withoutlenses, but in England (Halbein] it was possible (te defy the Church
and use optics),

The Reformation broke the power down, By 1600 lenses are being used
everywhere. Lenses and the Church, It's just some ideas.

The control of moving images today is whare power Tiesll

Good mght
b H

DH ta MK
Los Angeles
7 November 1999, 1.00 am

Here is the story, and why art historians have had trouble finding written
recards about the lens,

Let us start with knowledge of optics from Al Hazan {1080).

Arnald of Villanova does his show with his ‘cinema’ in 1300. Others had
wiitten to the Pope about lenses: Roger Bacon from England - told to get
back to Oxford and shut up Villanova's show is the work of the devil, the
lens is from the devil; the small group of highly educated people who
contral things — the Church realizes the key is the lens,

The only lenses allowed are speciacles, only needed for old men
reading [very few peoplein the 1 3th century) and naver seen by the
peasants - not needed for walking in the street but for reading.

Knowledge of optics and lenses is restricted, Only a small group in

‘Rome, and then the Netherlands,
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Baston
4 November 1999

Dear David
‘Moving Shows', £.1290 (from thie internet)

Arnaud de Villeneuve {1238-1314]. Also known as Arnold of Villanova, was a
practising physiclan and wrote on alchemy. A magician and showman in his
leisure time, Villeneuve used the camera cbscura 1o present 'moving shows!
or‘cinema’ by placing his audiences in the darkened room and would have
the actors perform outside. The image of the performance would be caston
the inside wall. Villeneuve would often enact wars, or the hunting of animals
with the actual nolses of such, which would be heard from inside.

Liowe
Bing

O fo MK
Los Angeles
& Movember 1995

Dear Martin

Mot only now do | totally believe the lens idea, but I'm beginning to realize
why the lens was not talked about: heresy,

The Reformation smashes this-wo oits. Thie Church hand: sut thelenses,

thevery best 1o Raphael, the Venatians Cardinal del Monte gives the
talented Caravagolo a better leps, 1Us absurd tothink he gotitfrom the
Rome Beiter Lens Supply Company)

Herasy kapt the lensescecret. Later Galileo had to shout about them
[that s somepcelandwe Know what happensa.

Velarguez gets hisberter lens in Romes from the Pope and does his
supertpartrait 1530 years alter Raphael, 1t's'still pretty secretive, but
spreading, bood armists warn very privileged people - important
magemakers. By the 1Bth cemtury it'sall out. The Protestant waorld canng
ess about secrets; and voifa, we are almost at today,

i5 this too pat?

thinkit's near the right track, and avidence can be found if we look,

Good night
D. Hockney

MK to DH
Oxford
7 November 1983

Dzar David

Silence the result of 3 days In Scotland, where | worked for almast 30 years
and where my son is researching musical acoustics. Looking st your Tired
Indiong in the Gallery of Modarn Art 1l try faxing thie card | wrote,

Re Cotan. | take your point abour the practical insights you bring to
loaking. It's Tike the chair In your painting, meeting the practical needs of
the agtual work — yet my instingt is that it's never entirely one thing or the
pther - the formoar the content - the practical expedient or the symbalic
meaning. The trigger for the discussion may beone thing, but it "sticks’ for
mare than one reason, and canitsell induce more content, The problem is
thatany description makes the process too linear and much 1ea slow.
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way' - but they knew about the lens.

Holbein in England (far frorn Rome and ready to rebel) uses it - certainly
for the Ambossadors, There are no drawings by Holbein of instruments,
superbly depicted in the painting - the high tech of its time. The lens
creates the anamorphic skull {not geometry), a kind of warning, a kind
of clue, we know about thisin 1533 Twenty years later they tell Rome to
piss off, Mot a theclogical argument but interference with knowledge
andcontrol.

Della Porta publishes his Matural Magick about 1570 [spelling is not
standard at this time - good for me and magick] and by 1600 the lens is
ot again.

Whydidn't Leo X wear spectacles to ook at the Bible in Raphael's
portrait? The lens inhisieft hand not because of mirrors, but a sign to the
educated few who see the picture.

Remember thizisn't "ART' as we see it now in a museum, this i about
PR, politics and control. Nevertheless a beautiful painting, its message now
Irretevant to us {or maybe notl.

Seen this way, the Renaissance emphasis on mathematics and
perspective with lines, soon givesway, through the Church, to the tens. This
can beseen in Raphael,

Leonardo musthave knownall this. Perhaps that's why he writes
backwards. Mirrars were very, very rare in his day, so only very, very few can
get his message. A very small worlg indeed.
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245

The guestion of optical shows is fascinating - what Sir David Brewster in
the 19th century called ‘Matural Magic' In hisbook of lstrers to Walter Scott,

The Jesuitsin the 17th century were great exploiters of magic by science
(eso. Athanasius Kircher). Ameld of Villanova is 2 predecessar, but there is
no evidence of such things known to mein the 15th and 16th centuries,
until delia Porta. This would correspand 1o your narrative.

We know, from Alberti nimself, that he made some ‘miracies’ of
painting, in form of some kind of box/peep show, There were not 1 think,

camera abiscuras, but they seemto have used optical trickery of some kind.

Ganerally speaking, | think the importance given to geametry in the 15th
and 16th centuries is less to suppress knowledae of lenses, than to show
that paintings possessed an intallectual, scientific’ base. Thismeant going

below superficial appearance; and 1o the underlying mathematics of space

and proportion. Being ableto show the geometry was crucialin tha rise of

thetheory of art - intellectiually and socially. It may be thatlenses, cameras,

et were hidden because of this desire. but I'm inclined o think that
actually using geometry wasimparant to them. It was certainly imporsant
to Pierg-and Dorer. [ don't see DHirer's machines asways of creating false

leads o draw the reader away from thinking about lenses. Durerreally liked

technology, and it's difficult to see why he would not be happy ta brandish

hie mastery of lenses. Hewas very much part of raformist circles in
Germany,-andis unlikely to have been cowed by Rome. But| don't see
Crireras crucial ta your argument, in any event

Mow need to get some food, Commentany will be resumed. |l send this
50 far, conscious that your maln argument needs more thought on my part.

Lots mare to come ... | need to [ook at the Raphael again ...

Martin

MK to DN
Oxford
9 Novembar 1999
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PLOHD WiNile JormeEthing an Fiera Getla Franc2:0a afnd Teffa(tian and
reflection. 'l lockit out and send it. Thers was a great deal of discession of
reflections from convex and concave surfaces in medieval optics - and much
on refraction and leénses, The armour in Piero's altarpiece in the Brara s
astonishing — more avertly geometrical than fan van Eycle Given his obzession
with getting things optically nght {down tothe last fingemnail), it's not
surprising that he was a slow paimter. On the scaffolding in the Arezzo Chape!,
you could see that he used cartoons for tiny details that only he, God, and the
moderr consenvalorwould eversee A kind of lunatic, ke Leonards,

I'mi-glad to hear that Linda Nochiin gave your Ingres thegries & positive
reception. Sha's a ively and adventurous historian.

Your universal stary of the lens conspiracy and the Church - suppression
and acceptance = s amazing, A mete historian would not dare to do this,
We're not good at inserting secrecy within our narratives. because if it s secret,
yoaucan't see it Thera wWas resistance, sven inthe era of early telescopes and
microscopes, to the delusion of fenses. How could you trust samething that so
distorted plain sighi?

Thera remainsa guastion in my mind about the avallability of lernses,
atrove all lensesof decent quality. My friend Phil Steadian, who has been
doing some greal work on Vermeer, has done some research on this for
a book 1o be published by Dxfard University Press, 'l see if he will send us
something an lenses.

< the correspondence

many diagrams of camera obscuras in his manuscripts, but none which
combine the pinhele with the lens. There is a drawing by him of an artist
using a pinhole and drawing frame (window) to draw an armiliary sphere.
His drawings of the 'platanic’ solids and thesr variants for Luca Pacioll’s De
divina proportione seem nat to have been plotted through geometrical
perspective but drawn using some kind of device, Again, I'll look out the
illustration when | go to my office on Thursday or Friday, The fact that
Leonardao showed an armillary sphere as the subject for a device, indicated
that drawing aids were considered especially useful for objects that are
difficult to ‘eyeball’ - like the Holbein globe (which is very impressive).

Your story, overall, throws up all sorts of thoughts and possibilities,
The great emancipation of ‘natural magick’ occurred in Counter-
Reformation and Barogue lialy tespecially in Jesuit circles) - della Porta,
Kircher, Miceron (anamorphoses). Interestingly, in Protestant North there
wias a great suspicion of visual ‘magick’. Saenredam, the great church
painter, undertiook a series af drawings to disprove claims that diving
imagescould be seen in slices of tree-trunk.

Secrecy
The earllest phase of the development of the telescope was not involved
with astranomy, but the military/naval ‘science’, The 1elescope was seen as
a hugely impartant device in seeing the enemy (troops or ships) at
distances beyond the scope of the unaided aye, [t was literally a ‘spy-glass’,

Many thanks for the news item from the website, It would be
intaresting to think about doing migreon this - beyond the small Ngiure
piece, Let's review possibilities when you are in England in mid-November,
It will be good to meet. Correspondence is not like a face-to-face (eyeball)
exchange of ideas.

Mow knackered, afterconsuming day.

I'm happy to keep providing the minor historical nigghes as you shape
your grand scheme,

Ever
Martin

Ear Lavig

Correspondence resumed , .. Interm time iUs difficult to think of ‘real’
things rather than the mechanics of theinstitution. Resuming thaughts on
yaur earlier fax, before looking at the latest.

The Rophael

There s s marvellous drawing by Faphael of the head of the Pope. Fany
Rapnael drawing was made with alens, this would be acandidate. | will
seeif | can xerox and send 3 copy (nat ‘Ul Frnday), It may be odd for me 1o
offer a practical explanation for Lea's holding of the lens in his left hand,
when you offer the iconographical. How about an explanation which
invalved Lea needing his right hand to turn the pages of the manuscript,
and thus holds the lens in the feft? Ifa lens was used for the dratwing,
perhaps it was this lens!

Lesnardo’s mirrar writing s not all that difficult o read - beyond the
erratic handwriting and abbreviations. The explanation s that: {a) left-
handers can often write in reverse. naturally, 2specially if they have been
raught towrite right-handed (thers wasan article in Mature on this); (b) he
wias using very smudgeable raterfals < slow-drying inks, soft chalks, etc.
The right-to-left movement was natural. But there ivone aspect of
Leanarda that is grist o your mill. He did werk on devices for grinding
mirrars - I'll look up the details, which argin my library at wark. There are

thaugh Picasso says, 'Hey, Georges; aren't you fed up with all this post-
impressionism. What about us going off to Spain and daing seme Cubism?

| agree, a face-to-face would be exciting now - eyeballing ideas; as you
say. We seemn 1o have become per-friends, as they used to be called, and if
you can put ug with my smoking a bit, 'l cut it down with you, but | find
they help the mind, at least far me. | look forward o some meetings.

I'm coming in a week or s, Il bring the slides and colour pictures| can
make an my Canon copier, but it does get more and more interesting to
me, and my admiration for the artists | talk about all the greater, There are
a lot of blind people about, as I'm sure you've noticed.

Your interest | find very thrilling.

Ay ever
David H.

DH to MK
Los Angeles
9 November 1992 (continued)

Dear Martin

Anather thought: the diagram | made with the first draft, the period 1520

te 1960, 15 the period of mass murder in Europe, which can only occur with

control of the mass media (the lens) as part of it. Hitler, Stafin and, even

against his country’s tradition, Mao all wanted lens-based realism in

painting, plus a deep awareness of the power of ilm and photography.
Lenses and mirrors have great power.

David H.

Los Angeles
10 November 1999

"An attempt to sum up the ideas’ by David Hockney




