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Books printed from moveable type often contained repre-
sentational pictures as well as the symbolic ones of letters
and words. In fancy volumes these illustrations were some-
times done by hand, as illumination similar to that which
accompanied the older manuscript books, but there was an
obvious problem with this practice because the very nature
of printing was to leave the hand behind, and seek greater
speeds and reduced cost. Metal type settled into a standard
height, and so it became possible to cut hardwood blocks to
this same height, engrave pictures on them and print these at
the same time as the lettering. The technological fit between
metal type and wood pictures was a difficult one, due to the
strict size requirements of all elements that needed to be
locked together and placed on the bed of the press. The
metal body of type could be produced with great accuracy,
so an entire page of letters could be clamped in the press
“chase” and each would be tightly held by its neighbors. If a
wooden block with a picture was introduced into this group
then it, too, had to be cut to a high degree of precision in
order to play its part in the locked up form. Pictures on
wood did work, and they turned up on many printed pages,
so that by the time book printing was 300 years old the tech-
nology of producing and printing delicate “wood engraving”
was well established.

The primary challenge that the wood engraving solved was
to print representational pictures along with letters and
numbers. If printing was to be widespread, and contain illus-
trations, then all the printing on any given page had to be

done at once, in a single operation. Other systems of illustra-
tion printing had evolved, but these used a different technol-
ogy than type, and so a sheet had to be printed twice for
them to be used— once for the words and then again for the
picture. Another option was to print the illustration on a
separate sheet and then bind this into the book in the correct
place. Books made this way were more expensive, but the
practice was followed because these alternate illustration
printing techniques produced a far more complex and finely
described picture than the wood engraving.

At the risk of becoming too technical, I would like to briefly
describe these printing techniques in order to understand
the state of printing at the moment when photography was
invented. The developed world had become completely
dependent on printing through the centuries, and the trans-
mission of knowledge through ink on paper, in the form of
letters, numbers and illustrations had reached a high level.
Education and culture supported by books involved the use
of printed language but it also depended upon representa-
tional pictures being accessible to a wide audience. How
many texts say “see illustration such and such” as a way of
clarifying a ponderous verbal description? The extraordinary
steps that occurred in the mid 19th century were the inven-
tion of photography, the adaptation of traditional illustra-
tion printing techniques to the photographic image and the
linking of these new hybrid forms to high speed presses
driven by steam power. Printing had developed at a nice
comfortable pace through the three hundred years between
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Gutenberg and Daguerre but as soon as the industrial revo-
lution hit its stride pictures and books were swept up in the
flood of innovation, and our modern world was created
almost overnight.

Printing can be done in only four ways. These can be
classified as relief, intaglio, planographic and stencil. There
are some additional minor systems, but virtually all printed
pictures— whether representational, symbolic or decorative—
are produced in one of these four ways.

Relief printing is the technique of type, woodblocks and
wood engravings. It also is the method of the linoleum block
and the kindergarten child’s potato print. The nature of
relief printing is that ink is placed on a high surface, and this
is then impressed upon the paper to transfer the image. The
parts of the pictures that are to print stand above the pic-
ture’s supporting base. Relief printing has produced the
overwhelming majority of books containing words, all the
newspapers up until the 1960’s, most of the magazines of the
twentieth century and probably half of all the other designs
produced through printing of some sort or another. Relief
printing is also the simplest and oldest technique, and it is
commonly referred to as “letterpress” printing.

Intaglio printing is the technique of engraving and etching; it
made many of the pictures of royalty and famous folks, and
its lush tonalities and fine detail far exceeded that of relief
printing. The nature of intaglio printing is that a plate (usu-

ally copper) is engraved or chemically etched to produce a
linear design, and the lines of the design are then filled with
ink. If an inked plate is wiped clean, but in such a way that
the ink-filled lines are not emptied, then it can be printed
under high pressure and the ink will be transferred to the
paper. Intaglio printing can be described as printing from
the “low,” as opposed to the “high” of relief printing.

Planographic printing is a relatively new technique, one
invented at the end of the 18th century. It depends upon the
fact that oil and water tend not to mix, and so a printing sur-
face can be treated so that some areas accept oil (the body
material of printing ink) while other areas take water (and
hence reject ink). A surface so treated can then print onto
paper, even though the printing surface is at one level. The
information of the picture is held by the chemical distinction
between printing and non-printing areas, rather than
through variations in the height of the surface. Planographic
printing is commonly known as lithography, and it produced
much wonderful art in the 1800’s, printed from the surfaces
of smoothly ground limestone blocks which could take ink
and water according to an artist’s drawing.

Stencil is a technique that controls the application of ink
through the simple expedient of passing it through holes in
the printing matrix. Endless packing cases have been
identified through stenciled letters. Fancy wallpaper and
fabric often receive their designs this way and even the white
painted crosswalks on our city streets usually are applied
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through stenciling. In the realm of printed paper, stenciling
has reached its high point in silkscreen printing, which
achieves its miracles through the use of a delicate open fabric
which can accurately hold complex stencils in which the
parts need not be otherwise connected.

[ have felt the need to describe these techniques because they
have had tremendous impact through their adaptation to
photography. By the 1830’s, at the moment when photogra-
phy was just coming into the world, these techniques had
reached a remarkably high degree of development. Line and
tone, fundamental to picture structure, could be described
with such perfection by the intaglio and planographic
processes that their capacity to render information had
finally exceeded the human hand’s ability to generate it. This
is the astonishing innovation of the union of printing and
photography; that picture data could be generated through
non-manual means (the lens and its recorded description),
and be transformed into multiple identical copies (through
the practice of printing) which could then spread visual
information world-wide with an efficiency undreamed of a
few years before.

Photography

Photography, like evolutionary theory, was invented more
than once. Jacques Louis Daguerre in France and William
Henry Fox-Talbot in England each developed a workable
photographic system in the late 1830’s. Daguerre made pic-

tures on metal, Fox Talbot on paper, but both used the sensi-
tivity of silver salts as a recorder of light energy, and the
chemical sodium thiosulfate to render these records perma-
nent. Photography’s time had come, and if we look back it is
possible to see that chemistry was ready to unravel photogra-
phy’s secrets, traditional art was full of pictures made
according to the optical description of lenses, and printing
was ready to handle information that was finer and more
complex that the hand could generate. The invention of pho-
tography was inevitable.

Photography began as a chemical process, entirely dependent
upon the light sensitivity of a small group of silver salts. Both
Daguerre and Fox-Talbot, and a host of other innovators,
used the same limited group of chemicals as their recording
mechanism. Negatives made in cameras and prints viewed
by the public were all based upon silver images. There were a
small number of obscure printing processes that created
images on paper with different chemical means, but the
recording of information about the world, through the
means of light, was limited exclusively to silver. As photogra-
phy flourished its exquisite small images found a limited
audience in those who purchased or viewed these original
chemical prints, but soon after its invention photography
became an informational source for printing presses. If we
trace this medium’s history, we would have to note 3 great
steps taken in its development. The first is the invention of
the means of capturing lens images through the mechanism
of silver sensitivity. The second is the adaptation of these
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images to ink on paper through the modification of the
already existing printing techniques. The third is the replace-
ment of silver as the primary recording mechanism for pho-
tography; this last step is only taking place today.

Photography produced images that were stunning in their
depiction of reality. This is not surprising, since the lenses
used to make pictures were close relatives of the organic
lenses that provide us with eyesight; it is no wonder that pic-
tures made this way look so much like the world we see. A
difficult side effect of this similarity is that the viewers of
photographs almost always confuse the pictures with some
idea of truth about the world. A clear and minutely perfect
daguerreotype of an ancestor reeks of reality, and it is hard
not to believe that it depicts the person with absolute accu-
racy. A printed color photograph on an advertising page of a
national magazine derives its power from this same confu-
sion— the grinning driver of a sleek new automobile must
actually own it and be experiencing the pleasure so clearly
visible in the picture. In fact, photographs, like any other pic-
tures, are fictional objects. They can dispense truth and false-
hood with equal ease, in the same way that their literal
cousins, letters and words, can also enlighten or deceive.

Photography adapted to the printing press in 3 separate
ways. Letterpress printing, the ancient relief system that was
used for lead type, handled photographs through the means
of the halftone block, which transformed photographic
tonality into a grid of regularly spaced black dots which gave
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the eye the illusion of tonal description. The relief halftone
dominated illustration printing from the end of the 19th
century until the 1960’s, when it was supplanted by photo-
offset lithography. Offset was a planographic process,
descended from the stone lithographs of French newspaper
printing, and it was cheap, versatile and perfectly suited to
the multi-layered printing required to produce color images.
Offset killed letterpress with an astonishing speed, and mil-
lions of tons of printing equipment went to the scrap heap in
a few short decades. By 1980 photo-offset lithography was
making the overwhelming majority of the printed pho-
tographs in existence; books, newspapers, magazines and
technical publications all moved over to this new medium,
and today offset remains the dominant printing process in
use. Intaglio, the earlier process that was used for engraving
and etching, also changed its form to accommodate photo-
graphic description, and the result was photo-gravure. This
process was, without question, the most beautiful of all the
ink printing techniques, and it produced rich and smooth
tonalities that would often surpass those in the original pho-
tograph which was being reproduced. Gravure, however, was
expensive, and in the 20th century its costly beauty didn’t
have a chance against the cheap utilitarian nature of letter-
press and offset printing. Photogravure has had a good long
life, but always on the fringes of the ink-image revolution;
beautiful and tempting, it has occupied the sidelines while
the battle for social influence was being fought and won by
its cheaper counterparts.
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There was yet another tremendous innovation that came out
of the invention of photography, and this was the moving
picture. It turned out that a sequence of briefly displayed
images, altering slightly from one to the next, could create
the illusion of motion. This was discovered long before pho-
tography was invented, but as soon as photographic images
could be recorded on long flexible strips of film it became
possible to make records of movement— and the passage of
time— through photographic means. Film, commonly called
“the movies,” had the same odd relationship to truth that
still photography enjoyed. A newsreel seemed to be
irrefutably true, and a Hollywood production, artfully con-
structed, also appeared to be imbedded in reality. In fact,
both are completely fictional, and must be regarded with a
jaundiced eye as far as accuracy is concerned. The irony of all
photography is that it has had a huge impact on the social
structures of those who use it— the readers and watchers of
photographic news and fiction— and yet this same photogra-
phy is unconnected to the reality from which it seems to
spring. There is no more truth in a family snapshot than
there is in a formal painted portrait, and it is remarkable that
this is not more universally understood.

Film has been considered the great art form of the 20th cen-
tury. This might be true, but it also is an art form that
absolutely demands the cooperation of large groups of
people in its creation. The singular artist working in a garret
cannot produce a film; instead the medium, as it settled into
its final form, became one of cooperative effort. Movies are

made by highly organized groups of people, at great expense,
and they are then disseminated to large groups through the-
aters. Even the gritty black and white newsreel of the 1960s
was often based upon planning and reenactment, and always
depended upon processing laboratories and final editors in
order to be made.

The industrial revolution in picture making

If we try to understand the developments that took place
between the pictures of the early 19th century and those of
the late 20th, we are confronted with an astonishing degree
of change. Photography and film both revolutionized picture
usage, but electronics also created a huge shift; if we regard
the images on a television screen as discrete still pictures dis-
played sequentially, then a few weeks of national television
exceeds in quantity everything produced in the history of
printing on paper. In order to understand how this change
took place, we must put it in the context of the industrial
revolution itself.

The industrial revolution was so broad reaching and .
momentous that it can be described from many different
viewpoints. Nominally beginning in the 18th century in
Europe, it was a technological upheaval based upon energy
supplies such as coal and moving water and engineering
developments involving interchangeable parts and mass pro-
duction. Tremendous social change occurred as cities and
towns developed rapidly into manufacturing centers. It is
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beyond the scope of our examination of pictures to describe
this turmoil, but we can find a developmental thread
through the technological chaos in order to understand how
the staid and permanent hand-made print on paper was
transformed into the resilient electronic one that faces me on
the word processor as I write this.

Central to the activity of the industrial revolution was the
development of energy supplies that shifted the burden of
labor from muscle to machine. Waterwheels were able to
rotate machinery in ways that the hand could not, and early
machinery, such as the printing press and loom, adapted new
and powerful rotary energy sources to their inherently recip-
rocal motion. The presses of Gutenberg and Aldus depended
upon a stop and start motion perfectly suited to manual
labor, whereas the steam driven presses of later years did
their work by rotating smoothly at speeds whole orders of
magnitude higher. Steam power created industries that did
not depend upon the biological machinery of muscle power,
and this was achieved through the great innovation of
rotation.

When James Watt refined the steam engine into a practical
form he did so by improving the energy cycle for added
efficiency, and by expanding upon the original principle of
reciprocation. Most engines before Watt pumped water
through the slow action of a steam cylinder working a pump
rod, back and forth, up and down. Watt added a condenser
to this process, greatly boosting the work generated per

pound of coal burned, but he also designed different systems
for converting the back and forth action of the piston into
the smooth rotary motion of a shaft. It must seem odd that I
dwell on this basic technological fact in a discussion of pic-
tures, but powerful rotation opened the door to technologi-
cal processes unimagined before. The one that concerns us
most is the innovation of electrical generation.

The earlier waterwheel was absolutely confined to the loca-
tion of falling water; the steam engine was freed of this
restriction, because coal, the most common source of the
heat that produced steam, could be moved from the location
of the mine. Even more remarkable was the possibility that
an engine could move, and carry the coal with it, and this
became the basis for the railroad. The industrial revolution,
and the wealth, poverty and environmental destruction that
went with it, could move and spread beyond its original
locations.

Anyone who has stood on a rail platform and witnessed a
train going by at full tilt has a genuine understanding of the
power and inhumanity of energy unleashed at this level. This
was the problem with steam— it thrived when implemented
on a massive scale. When the rotative motion of the steam
engine was linked to the generation of electricity, at the end
of the 19th century, then the power released from coal was
turned into a form that could be distributed far and wide
through transmission lines. By the middle of the 20th cen-
tury this silent and clean source of power (clean only
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because the dirt was confined to the generating plant), was
being used throughout the developed world. The giant gen-
erators were relatively few in number, yet power at a scale
suitable to the household became widespread. Today the
steam engine has receded into the background, and lives on
as the prime mover responsible for creating the overwhelm-
ing majority of our electrical power. The central plants that
light our cities and turn the machines of industry do so by
using the steam turbine, a distant descendant of James Watt’s
engines, and this fact holds even when the energy source is
atomic fission instead of conventional combustion.

We seem to have moved a long way from the subjects of
democracy and pictures, and how they are linked, but in our
lives today our very connection to others is predicated upon
the interconnectivity of the electrical system. The industrial
revolution can be thought of as one of energy, manufacture
and transportation but it also has been a revolution of com-
munication, and the basis of communication is interconnec-
tivity and the transmission of information.

Electronic pictures

Electricity is such a miracle, because it can handle power
with great efficiency and practicality but it can also carry
information. When electrical energy is used to turn motors it
is a willing slave in the power department, but if we reduce
its energy level way down, far below that needed to move the
heavy stuff of our society, then it becomes “electronics,” and

has the capacity to handle information. It is truly miraculous
that electricity should be so two-sided; it turns the beater in
our kitchen mixer, and creates the images on the ubiquitous
television blaring in the next room. It comes into the desktop
computer through the common power cable, which each of
us, at some time or another, has wrestled to plug in, but once
unleashed inside the beige box, it powers the cooling fan and
simultaneously moves in unimaginably small discrete pack-
ets through the processor to manipulate information. This is
how we have moved from the slow-paced (though often
bloody) age of manuscript and painted portrait into the
today of MTV and the world wide web.

Electronics first handled information through the transmis-
sion of non-visual language. The telegraph began the
process, using the machine language of Morse code
(invented by Samuel . B. Morse, a painter who graduated
from Yale). This was followed by the invention of the tele-
phone, in which the human voice was converted into a vari-
able electronic signal, transmitted through wires and then
reconverted back into sound. After this came radio, which
worked through a similar conversion of sound into an elec-
tronic form, but one which could be transmitted through
electromagnetic waves without the need of wires as the car-
rier. These three technologies all preceded the development
of the electronic display of pictures on television.

Television certainly changed the world. Well after the estab-
lishment of radio, the TV came along, and within a few




52

decades became an indispensable part of American life. The
pictures displayed carried 3 sorts of information, produced
in 3 separate ways. The first was the “ TV show,” whether live
or recorded, which was a descendant of the film genre. Pro-
duced by large groups of people, both players and support
staff, these fictional narratives, whether drama, comedy or
game show, had tremendous social effect. The second sort of
information brought into the home was visual “news.” This
might be weather, newsreels, talking heads reporting local
events, or any other kinds of reporting. The dissemination of
news on the television remains live to this day, and while the
content might be as fictional as the situation comedy, predi-
cated upon a reporter reading a teleprompter, there still is a
presumed connection to reality that the programmed show
lacks. The third type of content carried by the television is
the advertisement. These remarkable visual (and audio)
structures consume a huge percentage of air time, and they
are aggressively visual. The energy put into the creation of
advertising on the small screen is extraordinary, and it taps
the hand made image, the still photograph, and the moving
picture all to do its bidding. We are united through our
immersion in a visual environment that no one really likes or
approves of, but one which is woven inextricably into the
fabric of other broadcasting that we cannot tear our eyes
away from.

For all its faults, the television shapes much of our social
self-awareness. An assassination, a trip to the moon, or a
sporting event each can grip us with their drama, as we wit-

ness passing events in a way impossible a few years before.
We watched, from our living rooms, as Neil Armstrong
stepped onto the moon, and saw it with a clarity denied to
the very people in the ship who were to come down the
ladder right after him. While a few citizens believe the whole
thing was made up, virtually all of us accept those images as
some aspect of the truth, and we accept the burden of our
taxes in small part because technology allows us to partici-
pate in the drama of how the money gets spent.

The technology of the television is radically different than
that of the desktop computer, which followed it by only a few
decades. Most children born in the 1950’s had TVs in their
childhood, and their children, born in the 70’s had comput-
ers (and the television) in theirs. Both machines use the
glowing cathode ray tube as their picture display device, and
both had brief early lives as monochromatic displays, but
soon shifted over to full color output. The images on both
screens— television and computer— are what we call
“analog,” but the informational sources they make available
differ drastically. The television displays information that is
also analog in its nature, while the computer display is driven
by information that is “digital” instead. In order to go further
we must examine the meaning of these two words.

The analog and the digital

Analog systems have been the traditional means through
which something is represented. An analog of a physical



object is another physical object which contains similar
internal relationships to the thing which it copies. The silver
in a photographic negative varies in proportion from one
part of the picture to another in the same way that the light
in the original scene varied. The silver deposit is an analog of
the original light. In a similar fashion the groove on a vinyl
audio record wavers back and forth to hold the information
of sound, and these waverings vary within themselves in the
same ratios that the sound does in pitch and frequency.
Analogs have become powerful in our technological world
because there are a host of mechanical means for creating
them. The silver deposit in the negative has not been built by
hand; it has instead been laid down through the techniques
of photography. The record groove also was not created
manually— a delicate electromechanical device converted
sound energy into the movement of a cutting head that cre-
ated the original groove from which an edition of records
could be pressed. Analog structures are one of the prime
means through which we have been making things without
the use of the human hand.

Digital stuff is completely different. The premise of the digi-
tal is that we can take some physical structure, such as the
illumination in a scene, and break it down into discrete par-
ticles, and assign to each one a number which is a measure of
the quality we wish to portray. A digital camera has no nega-
tive, but instead assigns to the picture a grid of theoretical
points (called pixels), measures the illumination at each
point, converts these measurements each into a particular

number on a scale that has been assigned as going from dark
to bright, and then stores these numbers and the location of
the points which they represent. Digital information is
numerical, and when aspects of something are converted
into digital form this information can then be re-translated
into some other form without regard for the data’s origin.
We could digitize a picture and output it as sound, or record
temperature digitally and display the data as a picture. Infor-
mation in the digital arena, in the form of numerical data,
has been freed from the physical particulars of its source.
The digital and analog have an intertwined relationship.
Television has traditionally displayed analog information. If
a video tape is being played, the information coming from
the tape is stored in a magnetic analog in the tape coating. In
the last decade, however, the technology of digital video has
been developed, and so a tape can now hold a magnetic
record of digital information instead. When this is the case
the television images might look the same, but the data
source has shifted from one type to the other. Our eyes are
built to perceive analog information because the visual char-
acter of the world in which we evolved varies smoothly,
without distinct steps from color to color or tone to tone.
When we use digital data we need the numerical division to
be fine enough that the eye, when viewing a digitally dis-
played image, doesn’t see the minute steps which the data
records. This means that we usually cannot tell whether or
not the data source for a displayed picture, in print or on a
screen, is digital or analog.
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If we look beneath the electronic displays which produce
digital pictures on computer and TV, and view the data itself,
it is unintelligible. This opaqueness of digital data is of
tremendous significance. It is only opaque to the human
viewer, but not to the machine which handles it. A picture
stored in a computer is in the form of a string numbers
using the binary system, in which 1 and o are the only digits
present. A run of the mill small color picture displayed on a
computer screen, say one that is 6 by 8 inches in size, con-
tains roughly 300,000 pixels, and each of these points has a
24 digit number assigned to it. If we printed these numbers
out on paper they would be utterly incomprehensible as a
picture. We could certainly find the number for pixel such
and such, and read its 24 digits and make a pretty good guess
of the color and intensity of that point, but the digital data
would not present itself to us as a picture. When displayed by
the computer, however, this mass of data is clear as a bell,
and shows up as a readily comprehensible picture. The truth
of the matter is that the computer is perfectly content with
the numbers (if I can be forgiven, and assign it such a feel-
ing), and the monitor display has only been made for the
poor handicapped human being who is using the machine.
The data itself has been recorded and will be processed in
ways that are inaccessible to us. The significance of this is
that it represents a major step in the distancing of technolog-
ically held information away from the human being. As the
hand has receded from the making of pictures (and from the
making of many other things as well) so too has complex
information gathered from the world begun to pull away

from the human being. Our machines speak a language we
do not, and they increasingly handle material that is beyond
our capacity to comprehend in its actual form.

Digital data supports more and more of the pictures we use,
Movies and TV shows, even though often filmed with analog
means, are increasingly translated into digital form (we say
“digitized), so that they can be stored and manipulated with
the new technologies. The images in printed books have
been made from photographically produced plates for years.
Type rendered as perfect optical copies of the old metal
shapes and photographs and other pictures have been
printed with the fine dots of the hundred year old halftone
screen. These older analog forms are now being recreated by
the means of extraordinarily fine digital grids. Words and
photographs are exposed together onto film in a dot pattern
that is often as fine as 3000 dots per linear inch, so the eye
sees smooth curves in letters like “O” and “R,” and the rela-
tively coarse halftone dot used for tonal description can be
perfectly recreated in the finer digital grid. Even our music,
far from the picture world, is digitized, but with such skill
that our ears hear continuous sound. The use of digitization
doesn’t just pervade the production of the things we make,
but plays a major role in other activities. The ignition switch
in our car, which once passed current from battery to dis-
tributor now turns on a digital computer, and that binary
machine does the work of controlling the vehicle’s electrical
system.
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The revolution that is taking place in all this change is not
that the car runs better, or the picture looks clearer; rather
the great change we are witnessing is that the work being
done has reached a level of complexity that is beyond our
capacity to execute or even understand. The car has an igni-
tion switch as a deference to its human users; the switch is a
dumbed-down device put there so we can interface with the
otherwise inaccessible technology that makes the car run.
The same thing is true of the digitally derived halftone dot
and the computer-drawn PostScript letter used in printing.
They both are simplifications of the digital data, produced
for the convenience of the human user. The revolutionary
point is that the machines handle more information than we
can use, and the content of this information is only accessi-
ble to us when it is doled out in relatively small quantities.

I don’t mean there to be a flavor of negativity about this
description of digital forms. In my brief and extremely lim-
ited description of them I have left out the fact that almost
everything made or done with digital means is “better” that
those carried out through analog systems. Printed books of
today have clearer type and more tonally complex pictures
than they ever have had, and the images on TV, computer,
and, theater screen are sharper and more colorful than was
ever possible in earlier times. If we made the technologies of
today available to any practitioners in the past they would
adopt them instantly, without a moments hesitation, because
the capacity of our modern tools overshadows anything
available before. I put the word “better” in quotation marks,
however, because there is one major reservation that needs to
be noted about the digital world.

This qualification to the benefits of digitization is a simple
one. It is that digital forms only can handle information that
can be translated into numbers in a practical way. Because of
this much of what we sense in the world around us is miss-
ing from the surrogates that our technology produces
through digital means. Pictures made with the newest tech-
nologies are clear, colorful, cheap and plentiful. When the
images originate in photography or video, then their connec-

tion to reality appears stronger than ever. But, as these new
forms thrive and multiply throughout our society, the older
complex analog types of pictures, such as painting, falter in
their cultural influence. Whole realms of rich visual descrip-
tion slip away from our daily use as digitization becomes the
foundation of more and more of what we see.
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PRESENT AND FUTURE TRENDS

In the brief history of picture development described above I
occasionally refer to a few major changes that are taking
place in the realm of picture production and use. It is appro-
priate to end this monograph with a further look at some of
these. What follows might sound a bit like a prediction of the
future in this field, but it would be folly of me to think this is
possible. Nothing makes a bigger fool of a student than
describing things to come. Rather I want to point to changes
that we can already see, and attempt to note their possible
significance for the future of pictures and the societies they
sustain.

The reduction of mass

One interesting phenomenon that can be seen in the history

of pictures is a steady reduction in the mass of picture pro-
duction tools, picture data and image support. Because we
are earth-bound, this means that everything involved in pic-
tures is getting lighter. Printing matrices, from which ink
multiples are produced, have moved from massive locked-up
forms of lead type to the paper-thin aluminum plate used in
photo-offset lithography. Photographic supports went from
metal to glass to polyester film, (although there were some
early forms that used paper for the negative material).
Inscriptions moved from the living rock of petroglyph to
tablets of smooth stone, from clay cuneiform tablets to the
paper pages in books and finally to the virtually weightless

structure of the electronic image. These displayed electronic
versions of words and pictures have depended upon the
heavy cathode ray tube, but now even that device is being
replaced by lightweight flat panel displays. If the cathode ray
tube is interpreted to be a reversion to massive structures,
then we need to remember that a single one can display an
almost infinite number of different pictures— something a
single printed page cannot possibly do. If we wish to get
technical about our accounting of mass versus picture and
divide the weight of a monitor by the number of pictures it

can display, then these electronic displays become the lightest
of all.

The primary reason for this steady reduction of mass is that
manufactured goods are expensive in large measure as a
function of their weight. Manufacturing can be costly when
it involves purchasing and moving heavy stuff , and so a
good part of the cost we bear when purchasing something
can be connected to the physical material that had to go into
its manufacture. Another part of the pattern is that manufac-
turing adds value to material, and if we can change the ratio
of added value to raw material then the manufacturer.can
usually earn more profit for the thing sold. Selling a light-
weight manufactured object tends to be a more lucrative
endeavor than dealing in heavy ones.

I am oversimplifying terribly in all this, but the march toward
lighter weight and evanescent forms seems unstoppable.

Fewer and fewer of our pictures are massive and stable
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unchanging things that hang for generations on a wall, or
even sit quietly in books on a library shelf. Instead we contin-
ually access rapidly refreshing images on computer screens or
television sets, and as the years go by we have seen these
images appearing on little devices that fit into our pockets.
Society speeds up, and the picture follows suit— or is what
really happens that the pictures have become more flexible
and versatile, and so society now has a means at hand to catch
up?

Two-way pictures

Pictures tend to be one-way. They are made by one party and
viewed by another. Because picture forms have traditionally
been static and fixed, this communication has flowed in one
direction only— from maker into the picture and then from
the picture into the viewer. This has not been true for the
makers of pictures; they have always enjoyed a two way con-
versation with their creations, because as we make a picture
we must continually look at it to see what is happening and
as a result tailor the ongoing making to what is being seen to
occur in the developing picture. The painter makes a mark
on the canvas, and this mark, by its appearance, instructs the
artist in how to make the next mark. The richness of this
interchange is at the root of the smugness of artists; they
have a relationship to their work that the viewer can never
have. However, once the picture is done, and enters into its
set role as a communicating device, then the flow has always
been strictly one way— from picture to viewer.

If we expand the idea of a picture, and consider an object
such as a chess board to be one, then we can find instances
like this where pictures live and change and modulate an
exchange between the users, who each become both “maker”
and “reader.” This notion of the living, changing picture did
not fit well with the traditional means of picture production.
Once printed, a page resists change, and once carved a letter
cannot be redone. Electronic forms, on the other hand, are
by their very nature changeable. Displays on theater screens
set the stage for pictures of short duration, and once the
information of the picture was removed from invariable
film, and held instead as digital data, it became possible for
viewers to interact with pictures in much the same way that a
player does with a chessboard. The image on the computer
screen appears to be static, but in reality it changes many
times a second. Because of this we can display static images
(by repeating the same image again and again), show move-
ment (by slightly altering the image from frame to frame)
and also do the brand new task of altering the picture in
response to some signal sent to it by the viewer. The picture
on the screen can become a two-way device.

This is an extraordinary development. Language has always
been two way when spoken, but stubbornly one way when
set down on paper. The letter written between parties tackled
this problem, and became one of the mainstays of society,
but the time lapsed between exchanges was an ever present
restriction. Spoken words and their electronic versions such
as telegraph and telephone did a far better job of allowing




rapid interchanges of information. Nowadays we have the
remarkable ability to use a computer that is connected to a
far reaching network, and we can communicate back and
forth across this network through the mechanism of the
changeable visual display on the screen. It is possible to open
a page on the web that shows a camera mounted on a build-
ing on the opposite coast, signal to the page displayed and
watch the camera image shift position to a direction we
request.

As if this were not wonder enough, there is another remark-
able fact about the new technology. This is that the most
efficient communication we have using this new tool- the
rapidly changeable, digitally driven, electronic picture— is
not between people, but instead between a person and a
machine. When we communicate instantaneously on the
web, we often do so with a responsive machine on the other
end. E-mail and chat rooms only move at the pace of the
human writers, but arranging an airline schedule on a web
page is incredibly rapid, and it can occur because we are
accepting of the fact that a mechanism can be a worthy part-
ner in our communication. The hand is disappearing from
the making of our pictures and other artifacts, and here we
see an instance of the human being itself also leaving the
scene.

Pictures for machines

When a person, using a computer connected to the world
wide web, communicates with a machine, the person is

probably doing so by means of a picture, but the machine,
on the other end, is not. As we click on buttons on the
screen, and type in our vital statistics, the machinery which
digests this information does if through binary code and not
through visual tools. The system works this way because we
have not developed a technology for machines to use pic-
tures that compares with that developed for people to use
pictures. One reason for this is that the computer, which is
the machine in question here, thrives on numbers, whereas
the human being loves pictures. We have evolved with an
extraordinary visual system, and so the picture was a natural
for us. Digital technologies did not have this affinity for the
visual, and so while we bent the new technologies to handle
pictures for people, we did not make a corresponding effort
for the machines to also become visual. It is possible that we
are now on the brink of even this changing.

Light is making inroads into the machine/digital world on a
number of fronts. The bar code is perhaps the most common
and well established way. For many years now it has been
more practical to use a machine to enter simple data in com-
mercial transactions than to do it by hand, and it turned out
that the simple quasi-binary picture of the bar code could be
used to accomplish this visually. The visual receptors in the
ubiquitous check-out counter are now so good that a pack-
age merely need be passed over the window in order to
transmit an inventory number with complete accuracy.

While the bar code is simplicity itself, it is probably just the
beginning. The electronic switches on integrated circuits
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have long been known to have optically-based counterparts,
and the delicate LED’s and MEMS arrays used in digital pro-
jection set the stage for complex switching and informa-
tional transactions to be made visually instead of electroni-
cally. It is impossible to know how these will turn out, but
since the human being has evolved to assess complex infor-
mation through visual means, we have no reason to believe
that the same thing won’t happen in the realm of machines.
The old saw of man made in imitation of God is outdated on
many levels, but it is probably a good model for how
machines will imitate humanity.

The departure of the hand

It is easy to tell that I am someone who has spent many
hours making things by hand, because I continually lament
the disappearance of the hand from modern times. The pic-
tures made by hand have ranged from the simple to the
enormously complex, and when we are confronted with a
great painting it is hard to believe how superb the union of
hand, mind and materials has been in its manufacture.
Artists have long understood that the path to quality in their
work is one of self modification, and so we find that years of
training virtually always has preceded the making of the
great works from the past. Hand based technologies have
flourished because of the astonishingly refined connection
between the physical tool of the hand and the intellectual
tool of the mind; once trained the human being can achieve
skills that are almost unimaginable.

The products of our long history of making are awe inspir-
ing, but the hand and mind have also been bent toward the
task of developing other ways in which things can be made.
Hand tools have produced machines that replace the very
hand tools that created them. As industry has developed, the
benefits of mechanization have become so great that hand
labor has steadily been applied to putting itself out of busi-
ness. Tools for cutting and shaping metal and wood have
steadily slipped out of the grip of human hands and become
part of complex mechanisms that the human user controls
indirectly. Back at the end of the 18th century a few folks
hand scraped the ways of early milling machines and lathes,
but they only did this until those very machines were good
enough to produce their own descendants without the need
for hand work. People made tools that then became capable
of producing the next generations of tools.

In the realm of pictures this change can be seen in the inven-
tion of photography. In the span of a half century— from the
1840’s until the 90’s— the technologies of photography and
printing developed and merged so that immense editions of
pictures could appear in print that were entirely produced by
non-manual means. People still did the work that made
these images possible, but the data presented visually was
derived from the lens, and the patterns of ink that carried
this data were produced by chemistry and the mechanized
printing press. Toward the end of the 20th century entire
new technologies for creating digital data were developed,
and the camera found itself sharing this task of information
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gathering with new tools called “scanners.” As we move into
the 21st century the scanner and its relatives threaten to swal-
low the camera itself, so the hand is now two full generations
behind the eight ball in the task of gathering information.

There is nothing wrong with these developments, and we can
be sure that society as we know it could not possibly have
evolved without the burgeoning of non-manual picture
making. There is, however, the possibility that the departure
of the hand is merely an early indicator of the disappearance
of the human being from the sphere of technology. As our
tools become more and more complex, and as they become
capable of gathering, interpreting and acting upon informa-
tion, then we the people recede from the actual playing field
of physical activity. It is more practical to send a robot device
to Mars, and view its achievements from a distance, in the
same way that it is more practical to use a camera to record a
great event than it is to paint it. As soon as we accept these
facts— that our machines do much of the physical and infor-
mational work better than we do— a whole series of barriers
disappear. We can record the impact of subatomic particles
and make records that are simply impossible for the human
eye to detect, in the same way that we can see galaxies run-
ning into each other through the tools of telescopes and
extended photographic exposures. What is taking place is

that the human barriers of time and scale disappear once
technology takes the lead in interfacing with the physical
world.

The benefit of this is immeasurable. The brief human life,
and the limited reach of hand and mind, were already being
surpassed many centuries ago through the use of written
records and long lasting tools. Today virtually all our lives are
spent in a state of technological elevation. We digest pictures
and data concerning events that are far, far removed from
the scale of the human being, and we routinely send our
machines to places we simply cannot go. As this happens
technology makes its own world, and the human reaps the
benefits of this technology, but we still are restrained by our
own biological restrictions. We can walk among the trees,
and view the sunsets, but we are now accompanied by our
fast-growing companion-child of technology, who already
accesses the universe in ways impossible for us.
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