Art and Technology

Every art is shaped not only by the politics, philosophy, and economics of society,
but also by its technology. The relationship isn’t always clear: sometimes techno-
logical development leads to a change in the esthetic system of the art; sometimes
esthetic requirements call for a new technology; often the development of the
technology itself is the result of a combination of ideological and economic factors.
But untl artistic impulses can be expressed through some kind ol technology,
there is no artifact.

Usually the relationships are broad: the novel never could have come into
being without the printing press, but the recent rapid increases in the technology
ol printing (discussed briefly in Chapter 6) have had little discernible cffect on the
esthetic development of the novel. What esthetic changes have occurred in its
three-hundred-year history find their root causes in other historical factors,
mainly the social uses of the art.

Stage drama was radically altered when new lighting techniques allowed it 1o
be brought indoors and sheltered behind the proscenium arch, but the twentieth-
century reversion to the thrust stage was mainly due not to developments in
technology but 1o ideological factors. Bach played on the harpsichord of his own
day sounds quite different from Bach performed on the modern “well-tempered
clavier,” but Bach is still Bach. The invention of oil paint provided painters with a
medium of wonderful versatility, but if oil paint had never been invented, paint-
ers would have painted anyway.

In short, although rhere has been a communion between art and technology
that consists of more than an occasional genius like Leonardo da Vine combining
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good work in both fields, a communion that belies the modern conception of the
two fields as mutually antagonistic, nevertheless one can study the history of
painting without ever having gained any knowledge of how oils diller from acryl-
ics, and students of literature can certainly succeed in mastering the basic history
of literature without having studied the operation of the Linotype or the offset
press.

This is not the case with film. The great artistic contribution of the industrial
age, the recording arts—film, sound recording, and photography—arc inherently
dependent on a complex, ingenious, and ever more sophisticated technology. No
one can ever hope to comprehend fully the way their effects are accomplished
without a basic understanding ol the technology that makes them possible, as
well as its underlying science.

Image Technology

The invention of photography in the early nineteenth century marks an impor-
tant line of division between the pretechnological era and the present. The basic
artistic impulses that drive us to mimic nature were essentially the same both
belore and after that time, but the augmented technical capacity to record and
reproduce sounds and images of the twentieth century presents us with an excit-
ing new set of choices.

Previously we were limited by our own physical abilities: the musician created
sounds by blowing or strumming or singing; the painter who captured real
images depended entirely on his own eye to perceive them; the novelist and the
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Figure 2-3. This version of the camera obscura reflected the incoming light to a screen at the
top of the box so that an artist could trace the image. If the pinhole is sufficiently small, an
image will be projected. The optical principle is described in Figure 2-9. (Internationa:
Museum of Photography, George Fastman House.)

poct, not engaged physically in their art, were limited in describing events or
characiers by their own powers ol observation. Recording technology now offers
us the opportunity of capturing a representation of sounds, images, and cvents
and transmitting them directly to the observer without the necessary interposi-
tion of the artist’s personality and talents. A new channel of communication has
been opened, equal in importance (o written language.

Although the camera did not come into practical usc until the carly nineteenth
century, cfforts to create such a magical tool, which would record reality directly,
dated from much earlier. The camera obscura (Figure 2-3), the grandfather of the
photographic camera, dates from the Renaissance. Da Vind had described the
principle, and the first published account of the usefulness of the invention dates
from 1558, the year in which Giovanni Battista della Porta published his book

Jatural Magic. There are even relerences dating back as far as the tenth-century
Arabic astronomer Al Hazen. The camera obscura (literally “dark room”) is based
on a simple optical rule, but it includes all the clements of the basic contemporary
photographic camera except one: filin, the medium on which the projected image
is recorded.

Louis Daguerre is usually credited with the first practical development of such
a medium in 1839, but his collecague Joseph Niepee had done much valuable
work before he died in 1833, and may be credited, as Beaumont Newhall has
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Figure 2-4. The camera lucida consisted of a lens arrangement ﬁhat erwablgd the artist to view
subject and drawing paper in the same “frame,” and thus simply outline the mwag; that
appeared to be projected on the paper. (International Museum of Photography. George

Fastman House.)

noted, with the first “successful experiment to fix the image of namrah‘” in 1827.
William Henry Fox Talbot was working simultaneously along simlla-r lines: moq-
ern photography has developed from his system of ncgallve. recording and }?<751—
tive reproduction. Daguerre, whose recording photographic plate wfws pgsmvc
and therefore not reproducible (except through being photographed itscll), l-lad
reached a deadend: the daguerreotype marked the end ol a line of 1(‘(‘1111()1()%7,1({11
development, not the beginning ol one. But Fox Talbot's negative pcrmincd infi-
nite reproductions. The paper negative was soon replaced by the f'lt’,\'lbl(f mll'o~
dion film negative, which not only marked a distinet improvement in th qua‘lny
of the image but also suggested a line of development for the recording of motion
pictures. . . 3
Like the still camera, the motion picture camera was not without its anlc‘ud—
ents, The Magic Jantern, capable ol projecting an fmage onto a scrccx.w, dalcs“ from
the seventeenth century and was quickly adapted o photographic use in the
1850s. The production of the illusion of motion was madc possible 1141 a very (‘I“Ll()i(‘
way by the so-called Magic Discs of the 1830s and the more sophlsncailed‘ Z()-cl-[
rope (Figure 2-6), patented in 1834 by William Horner {although -plccurso‘ri 01
the Zoetrope may date to antiquity). Inthe 1870s Eadweard MLl}'l»rl(lg(", wml\n‘lg
in California, and Etienne Jules Marey, in France, began their cxperl'mcms in
making photographic records of movement. Emile Reynaud's Praxinoscope
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DIRECT-POSITIVE SYSTEM

Metal positive plate
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Positive prints
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NEGATIVE-POSITIVE SYSTEM

Figure 2-5. PHOTOGRAPHIC SYSTEMS. The negative-positive system (right) of the Talbot-
type, Collotype, and modern photography permits infinite reproduction of the image. The
direct positive system of the early Daguerrectype (left) creates a single, iconic image. Contemn-
porary “instant photograph” systems such as Polaroid also produce direct positives and are
therefore comparable to the Daguerreotype.

(1877) was the first practicable device for projecting successive images on a
screen. In 1889 George Eastman applied for a patent on his (lexible photographic
film, developed for the roll camera, and the last basic element of cinematography
was in place,

By 1895 all these elements had been combined, and movies were born.

Sound Technology

The technology of sound recording developed more rapidly. Edison’s phono-
graph, which does for sounds what the camera/projector system does for images,
dates from 1877, In many ways it is a more extraordinary invention than cinema-
tography, since it has no antecedents to speak of. The desire 1o capture and repro-
duce still pictures predated the development of maoving pictures by many years,

but there is no such thing as a “still” sound, so the development of sound record-
ing, ol necessity, ook place all at once.

Art and 'I‘v('hnnlngy

Figure 2-6. THE ZOETROPE.

The cylinder was spun; the images on the
inside of the drum were viewed through the
slots opposite them, creating the illusion of
motion. (International Museum of
Photography, George Eastman House.)

Equally as important as the phonograph, although not often mentioned in his-
tories of the recording arts, is Bell's telephone (1876). It presages the regular
transmission of sounds and images whose technology provided us with radio and
television but, more important, Bell’s invention also shows how electrical signals
can be made to serve the purposes of sound recording.

Edison’s original phonograph was an entirely physical-mechanical invcmi.on,
which gave it the virtue of simplicity but also seriously delayed lcchnolngl'cal
progress in the field. In a sense, the purcly mechanical ph(m()graphi like
Daguerre’s positive photograph, was technically a deadend. It was not Llntl[.lht'
mid-1920s that Bell’s theories of the clectrical transmission ol sound were united
with the technology of the mechanical phonograph. At almost precisely the same
time, sound recordings were united with image recordings 1o produce the cnema
as we know it today. - -

It is interesting to conjecture whether there would have been any period of
silent cinema at all had Edison not invented a mechanical phonograph: in that
case it's quite possible that Edison (or another inventor) would have turned 10‘
Bell’s telephone as a model for the phonograph and the electrical s‘ysl.cm of
recording sound would have developed much earlier, more than likely in time to
be of service to the first filmmakers.

It is worth noting that Thomas Edison himsell conceived ol his Kinctograph as
an adjunct to the phonograph. As he put it in 1894:

In the year 1887, the idea occurred to me that it was possible o dcvls‘e an
instrument which should do for the eye what the phonograph does for
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Figure 2-7. Edison’s Kinetoscope was a private
viewing machine. The film was formed in a
continuous loop running around rollers in the
base of the machine: no need to rewind before
the next showing! (MOMA/FSA.)

the ear, and that by a combination ol the two all motion and sound could
be recorded and reproduced simuliancously.”

William Kennedy Laurie Dickson, an English assistant to Edison who did much
ol the development work, describes Edison’s first conception of the Kinetograph
as parallel in structure and conception with his successtul phonograph:

Edisonsidea ... was to combine the phonograph cylinder or record with a
similar or larger drum on the same shaft, which drum was 10 be covered

with pin-point microphotographs which of course must synchronize with
the phonograph record.

This contiguration, of course, did not succeed, but the ideal union of sound and
image was suggested. Indeed, after Dickson had tmed 1o the new perforated
Eastman continuous roll film, he continued to think of the moving pictures as
necessarily joined with the sound record; his first demonstration of his success 1o
Edison on October 6, 1889, was a “talkie.” Dickson called this device a “Kineto-
phone.” Edison had just returned Irom a rip abroad. Dickson ushered him into

Quoted in WL K. L. Dickson, “A Bricl History ol the Kinetograph, the Kinetoscope,

and the Kineto-Phonograph,” in Raymond Ficlding's A Tec/mological History of
Morion Pictinres and Televivion, p.9.
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Figure 2-8. Ladies and gentlemen amusing themselves at the Kinetoscope pa‘rlor at 28th
Street and Broadway, circa 1895. That's a bust of the modest inventor, prominent in the
foreground. IMOMA/FSA.)

the projecting room and started the machine. He appeared on the small screen,
walked forward, raised his hat, smiled, and spoke directly to his audience:

“Good morning, Mr. Edison, glad to see you back. Hope you like the
Kinetophone. To show the synchronization 1 will lift my hand and count
up to ten.”

These words, less well known, should certainly rank with Bell’s telephonic “Mr.
Watson, come here, T want to see you” and Morse’s telegraphic “What hath God
wrought?” ' o

Because of the technical problems posed by Edison’s mechanical recording sy_.s-
lem—mainly synchronization—the effective marriage of sound and in'mgc d-ld
not oceur un‘lil Alhiny years later, but the desire to reproduce sound and image m
concert existed from the earliest days of film history.

By 1900, all the basic wols of the new technological arts had been invc.mcd:‘ 1hcl
péimcr had the alternative of the still camera; the musician rbc altm‘nat}v.e of Ih‘t
phonograph; and novelists and theater folk were contemplating the cxcmvng p(_)s-‘
sibilities ol motion pictures. Fach of these records could be reproduced in large
quantities and thercfore reach large numbers of people. Although the tcc.‘hnol()gy
of broadcasting was still a few years in the future, workable methods ol instanta-
neous mnmn‘micalion had been demonstrated by the telephone and the 1.clc—
graph; in fact, we are now realizing, as cable technology develops, that wired
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lmnsn.nsmnn offers quite a few advantages over radio wave broadcastine, not least
ol which is addressability. Despite the saturation of the radio spedru;]’ there iis
much life left in radio wave broadcasting, as the development of ccllulér phone
Sy:S‘IC.ms showed in the 1980s. From now on, however, broadcast and wired trans-
nission must be considered as part of the same industry. The mmpclilidn
between the two technologies will prov A
early years of the twenty-first century.
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Figure 2-9. LENSES . If there is no lens to focus the rays of light coming from the subject, no
image will be produced (left): all rays from all points will strike all parts of the phetosensitive
plate or film. The convex lens {center) bends the rays from each single point so that they con-
verge on the “focus plane” a certain distance behind it. The image created is reversed right to
left and top to bottomn. (A transparent negative can then be turned to create the proper left-
right orientation in the print.) A pinhole, if it is small enough, will act like & convex lens to give
a rough focus. This is the elementary principle which led to the invention of the Camera
Obscura (see Figure 2-3). The concave lens (right) causes the rays to diverge in such a way
that an observer perceives an “apparent,” or “virtual,” image which seems smaller than the
actual object. The diagrams below the drawings schematically indicate the principles.

Here is the basic idea of the technology of optics: Because light travels at ditfer-
ent speeds in different mediums, light rays bend when they pass from one
medium to another. Lenses made out of glass or other transparent materials can
then focus those rays. While the lens of the human eye is continuously variable,
changing in shape each time we unconsciously refocus from one object o
another, photographic lenses can only perform the specific tasks for which they
arc painstakingly designed.

A photographer has three basic types of lenses available to him. These three
general categories of lenses are usually dlassified according o their focal length:
the distance from the plane of the film to the surface of the lens. Although a lens
is usually chosen specifically for the subject it must photograph, there are various
ancillary characteristics to cach lens that have become valuable esthetic tools tor
the photographer. For cameras that use 35 mim film, the “normal” fens has a local
length roughly between 35 and 50 mm. This lens is the most common choice for
the photographer because it distorts feast and therelore most closely mimics the
way the human eye perceives reality.

The wide-angle lens, as its name indicates, photographs a wide angle of view.
A photographer finding himsclf in a cramped location would naturally use this
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lens in order to photograph as much of the subject as possible. However, the
wide-angle lens has the added effect of greatly cmphasizing our perception of
depth and often distorting lincar perception. The fish-cye lens, an extremely
wide-angle lens, photographs an angle of view approaching 180°, with corre-
sponding distortion of both linear and depth perception. Generally, for 35 mm
photography, any lens shorter than 35 mm in focal length is considered a wide-
angle lens.

The telephoto or long lens acts like a telescope 1o magnily distant objects, and
this, of course, s its most obvious use. Although the long lens does not distort lin-
car perception, it does have the sometimes useful effect of suppressing depth per-
ception. It has a relatively narrow angle of view. Normally, any lens longer than
60 mm is considered a telephoto lens, the clfective upper limit being about 1200
mm. If greater magnification were desired, the camera would simply be attached
to a standard telescope or microscope.

[t should be noted that these lenses are not simply solid pieces of glass, as they
were in the eighteenth century, but rather mathematically sophisticated combina-
tions of elements designed to admit the most amount of light to the camera with
the least amount of distortion.

Since the 1960s, when they came into genceral use, zoom lenses, in which
these clements and groups of elements are adjustable, have gained considerable
popularity. The zoom lens has a variable focal length, ranging from wide-angle 10
telephoto, which allows a photographer 10 change focal lengths quickly between
shots and, more important cinematographically, also to change focal lengths dur-
ing a shot. This device has added a whole new set of effects o the vocabulary of
the shot. Normal zoom lenses (which can have a focal length range from 10 1o
100 mm) naturally alfect the size of the ficld photographed as local length is
shifted (since longer lenses have a narrower angle of view than do shorter lenses),
and this etiect permits the zoom shot 1o compete with the tracking shot (sce Fig-
ure 3-599.

Thanks to computer-aided design and manufacturing techniques and advances
in the chemistry of optics, the photographic lens is now an instrument of consid-
erable flexibility; we have reached a point where it has become possible to control
individually most ot the formerly interrelated effects of a lens. In 1975, tor exam-
ple, optics spedialists at the Canon company developed their “Macro zoom lens”
i which elements of the Macro lens (which allows closeup photography at
extreme short ranges), combined with a zoom configuration, allow zooms (hat
range in focus from 1 mm to infinity.

Only one major problem in lens technology remains 1o be solved. Wide-angle
and telephoto lenses differ not only in angle of view (and thercfore magnifica-
tion) but also in their effect on depth perception. No one has yet been able to con-
struct a lens inwhich these two variables can be controlled separately.

The Lens
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Figure 2-10. WIDE-ANGLE, “NORMAL.” AND TELEPHOTO LENSES. Nearly all modern
photographic lenses are more complicated than the simple lenses shown in Figure 2-9. Most
are composed of sets of elements, such as those which are schematized at the bottom of this
diagram. The 28 mm, 50 mm, and 135 mm lenses are common wide-angle, “normal,” and
“telephoto” lenses in 35 mm photography, whether motion picture or still. Each of the three
lenses is seeing the same arrangement of four columns from the same distance and perspec-
tive. The frames at the top are exact visualizations of the various images of the scene each
lens produces. The wide-angle lens image appears to be taken from a greater distance; the
telephoto image is greatly magnified. Notice the slight linear distortion in the wide-angle image
and the “flat” quality of the telephoto image. In 35 mm photography, the 50 mm lens is con-
siderad “normal” because it best approximates the way the naked eye perceives a scene.
(Compare Figure 3-59))

Alfred Hitcheock spent decades working on this problem before he finally
solved it in the famous tower shot from Verrige (1958) by using a carelully con-
trolled zoom combined with a track and models. Hitchcock laid the model stair-
well on its side. The camera with zoom lens was mounted on a track looking
“down” the stairwell. The shot began with the camera at the far end of the track
and the zoom lens set at a moderate telephoto focal length. As the camera tracked
in toward the stairwell, the zoom was adjusted backwards, eventually winding up
ata wide-angle setting, The track and zoom were caretully coordinated so that the
size ol the image appeared not to change. (As the track moved in on the center of
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Figure 2-11. Providing an ultimate emblem for Hitchcock’s life and work, the tower scene from
Vertigo forged a union of technology and psychology. The camera tracks in and zooms out to
distort our perception of depth without changing the range of the frame. (Frame enlargements.)

the image, the zoom moved out to correct for the narrowing field.) The clfect
relayed on the sereen was that the shot began with normal depth perception
which then became quickly exaggerated, mimicking the psychological feeling of
vertigo. Hitchcock’s shot cost $19,000 lor a few seconds of film time.

Steven Spiclberg used a similar combined track-and-zoom in Jaws (1975) to
add to the sense of apprehension. Perhaps the most interesting application of this
unusual technique was in the diner scene from Goodfellas (1990). Director Martin
Scorsese used it through the tense scene between Robert De Niro and Ray Liotta
to heighten the audience’s sense of dread.

To summarize: the shorter the lens, the wider the angle of view (the larger the
field of view), the more exaggerated the perception of depth, the greater the lin-
ear distortion; the longer the lens, the narrower the angle of view, the shallower
the depth perception.

Standard lenses are variable in two ways: the photographer adjusts the focus of
the lens (by varying the relationship between its clements), and he controls the
amount of light entering the lens.

There are three ways (o vary the amount of light that enters the camera and
strikes the film:

-1 the photographer can interpose light-absorbing material in the path
ol the light rays (filters do this and are gencrally attached in front of
the lens),

< he can change exposure time (the shutter controls this),

- orhecan change the aperture, the size of the hole through which the
light passes (the diaphragm controls this aspect).

The Lens

Figure 2-12. WIDE-ANGLE DISTORTION. Anna Karina in Jean-Luc Godard's Pierrot le fou
(1965). (I'Avant-Scéne. Frame enlargement.)

Filters are generally used 1o alter the quality of the light entering the camera, not
its quantity, and are thercfore a minor factor in this cquation. Aperture and expo-
sure time are the main factors, closely related 1o cach other and to focus.

The diaphragm works cxactly like the iris of the human eye. Since film, more
so than the retina of the eye, has a limited range of sensitivity, it is crucial to be
able to control the amount of light striking the film. The size of the aperture is
measured in f-stops, numbers derived by dividing the focal length of a particular
lens by its effective aperture (the ratio of the length of a lens to its width, in other
words). The result of this mechanical formula is a series of standard numbers
whose relationship, at first, seems arbitrary:

fLofL4 ) f2 | f28 | f4 | f56 | f8 | fll | f16 | f22

Diagram F1

These numbers were chosen because cach successive f-stop in this series will
admit hall the amount of light of its predecessor; that is, an [1 aperture is twice as
“large” as an 1.4 aperture, and (2.8 admits lour times as much light as {5.6. The
numbers have been rounded off to a single decimal place; the multiplication fac-
tor is approximately 1.4, the square root of 2.

The speed of a lens is rated by its widest elfective aperture. A lens 50 mm long
that was also 50 mm wide would, then, be rated as an {1 lens; that is, a very “fast”
lens that at its widest opening would admit twice as much light as an f1.4 lens and
four times as much light as an 2 lens. When Stanley Kubrick decided that he
wanted to shoot much of Barry Tyidon (1975} by the light of a few eighteenth-
century candles, it was necessary that he adapt to movie use a special lens the
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Figure 2-13. TELEPHOTO DISTORTION. A shot from Robert Altman’s Buffalo Bill and the
Indians (1976). Bill's posse is at least a half mile from the camera.

Zeiss company had developed for NASA for space photography. The lens was
rated at 0.9, while the fastest lenses then in general use in cinematography were
1.2s. The small difference between the two numbers (0.3) is deceiving for, in fact,
Kubrick’s NASA lens admitted nearly twice as much light as the standard 1.2
lens.

Since the development of these ultrafast lenses filmmakers have had powerful
new tools at their command, although only knowledgeable {ilmgocers might
notice the new effects that are possible. Fast lenses are also important economi-
cally, since lighting is one of the most time-consuming and therelore expensive
parts of filmmaking. Modern amateur cinematographers expect their Camceorders
to record a decent image no matter what the light, and most do; only the profes-
sionals know how remarkable a technical feat this is. A contemporary CCD
(“charge-coupled device”) Camcorder is so effective at amplilying the light the
lens transmits that it can serve as a night-vision scope, more efficient than the
human eye.

The concept of the f-number is misleading, not only because the scries of num-
bers that results doesn’t vividly indicate the differences among various aperturcs,
but also because, being a ratio ol physical sizes, the t-number is not necessarily an
accurate index of the actual amount of light entering the camera. The surlaces of

- The Lens

Figure 2-14. This frame enlargement from Godard's “Camera-Eye” (1967) clearly shows the
effect of rapid zooming during the shot. The blurred lines aim toward the center of the image.
Most zooms do not occur quickly enough to blur individual frames like this. (IAvant-Scéne.
Frame enlargement.)

lens elements refleet small amounts of light, the elements themselves absorb
small quantitics; in complex multi-element lenses (cspecially zoom lenses) these
diflerences can add up 10 a considerable amount. To correct for this, the concept
of “T-number” was developed. The T-number is a precise electronic measurement
ol the amount of light actually striking the film.

Changing the size of the diaphragm—-stopping down"—because it effectively
changes the diameter of the lens also changes the depth of field: the smaller the
diameter of the lens opening, the greater the precision of focus. The result is that
the more light there is available, the greater the depth of field. The phrase “depth
of field” is used to indicate the range of distances in front of the lens that will
appear satisfactorily in focus. If we were 1o measure depth of field with scientific
accuracy, a lens would only truly be in focus for one single planc in front of the
camera, the focus plane. But a photographer is interested not in scientific reality
but in psychological reality, and there is always a range of distances both in [ront
ol and behind the focus plane that will appear 10 be in focus.

We should also note at this point that various types of lenses have various
depth-of-ticld characteristics: a wide-angle lens has a very deep depth of field,
while a telephoto lens has a rather shallow depth ol (icld. Remember, oo, that as
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Pivets -

Figure 2-15. THE DIAPHRAGM. One of the simplest elements of the photographic system, as
well as one of the most important, the diaphragm is constructed of wafer-thin, spring-loaded
metal leaves - usually five or six in number—which overlap each other so that the size of the
aperture can be accurately adjusted.

cach particular lens is stopped down, as the aperture is narrowed, the cHective
depth of field increases.

Filmmakers and photographers arc thus presented with a complex set of
choices regarding lenses. The style of photography that strives for sharp tocus over
the whole range of action is called deep focus photography. While there are a
number of exceptions, deep focus is generally closely associated with theories of
realism in film while shallow tocus photography, which welcomes the limitations
of depth of field as a useful artistic tool, is more often utilized by expressionist
filmmakers, since it offers still another technique that can be used to direct the
viewer's attention. A director can change focus during a shot either to maintain
focus on a subject moving away from or toward the camera (in which case the
term is follow focus) or to direct the viewer to shift attention from one subject 10
another (which is called rack focus).

The Camera

The camera provides a mechanical environment for the lens, which accepts and
controls light, and the film, which records light. The heart of this mechanical
device is the shutter, which provides the sccond means available o the photogra-
pher for controlling the amount of light that strikes the film. Here, for the first
time, we find a significant difference between still and movie photography. For
still photographers, shutter speed is invariably closely linked with aperture size. If

The Camera

Figure 2-16. Ten candles provided all the light for this scene from Kubrick's Barry Lyndon
(1975). Murray Melvin and Marisa Berenson. (Frarme enlargement.)

they want to photograph fast action, still photographers will probably decide first
10 use a last shutter speed to “freeze” the action, and will compensate for the short
expostre lime by opening up the aperture to a lower {-stop (which will have the
eflect of narrowing the depth of field). If, however. they desire the effect of deep
focus, still photographers will narrow the aperture (“stop down”), which will then
require a relatively long exposure time (which will in turn mean that any rapid
action within the frame might be blurred). Shutter speeds are measured in frac-
tions of a second and in still photography are closely linked with corresponding
apertures. For instance, the following linked pairs of shutter speeds and apertures
will allow the same amount of light to enter the camera:

F-STOP: fL | fla | f2 | j28 | 4 | £56 | 8 | f11 | f16
* *

SHUTTER | L | 1 | L | 1 | 1} L 1L p L 1

SPEED 1000 | 500 | 250 | 125 | 60 | 30 | 15 | 8 i

Diagram F2 (* approximately)

In motion picture photography, however, the speed of the shutter is deter-
mined by the agreed-upon standard twenty-four frames per second necessary to
synchronize camera and projector speed. Cinematographers, therefore, are strictly
limited in their choice of shutter speeds, although they can control exposure time
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Figure 2-1/. FOCUS AND DEPTH
OF FIELD. Lenses bend light rays
in such a way that only one plane
in front of the lens is truly and
accurately in focus. The dotted line
in these five drawings represents
that true focus plane. However,
psychologically, a certain range of
distances in front and in back of
the focus plane will appear satis-
factorily in focus. This “depth of
field” is represented here by the
shaded areas.

In A, an object point on the pre-
cise focus plane produces the nar-
rowest “circle of confusion™ on the
film plane behind the lens. In B, an
object point at the far end of the
range of depth of field produces
the largest acceptable circle of con-
fusion. For objects beyond this
point, the circle of confusion is
such that the eye and brain read
the image as being “out of focus.”
In C, an object point at the near
boundary of depth of field pro-
duces a similarly acceptable circle
of confusion. Objects nearer to the
lens than this will produce an out-
of-focus circle of confusion.

D and E iliustrate the effect of
aperture size (or diaphragm set-
ting) on depth of field. The nar-
rower aperture in D vields a greater
depth of field, while the larger aper-
ture in E limits the depth of field. In
both illustrations, peints at the near
and far end of the depth of field
range produce equal, acceplable
circles of confusion.

In alt five drawings depth of ficld
has been slightly reduced for ilfus-
trative purposes. The calculation of
the depth of field of a particular
lens and aperture is a simple mat-
ter of geometry. Generally, depth of
field extends toward infinity. It is
much more critical in the near
range than the far.
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Figure 2-18 SHALLOW FOCUS. Characters are sharply in focus, background is blurred in
this shot from Kubrick's Paths of Glory (1857). (MOMA/FSA.)

within narrow limits by using a variable shuuter, which controls not the time the
shutter is open, but rather the size of the opening. Clearly, the effective upper
limit in cinematography is 1/24 second. Since the {ilm must travel through the
projector at that speed, there is no way in normal cinematography of increasing
exposure time beyond that limit. This means that cinematographers are etfec-
tively deprived of one of the most useful 1ools of still photography: there are no
“lime exposures” in normal movies.

Focal length, linear distortion, distortion of depth perspective, angle of view,
focus, aperture, depth of field, and exposure time: these are the basic factors of
photography, both movie and still.

A large number of variables are linked together, and each of them has more
than one effect. The result is, for example, that when a photographer wants deep
locus he decreases the size of the aperture, but that means that less light will enter
the camera so that he must add artificial light to illuminate the subject sufficiently,
but that might produce undesirable side effects, so, to compensate, he will
increase exposure time, but this means that it will be more difficult to obtain a
clear, sharp image it cither the camera or the subject is moving, so he may decide
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Figure 2-19. DEEP FOCUS. One of the more extraordinary deep-focus shots photographed by
Gregg Toland for Qrson Welles's Citizen Kane (1941). The focus reaches from the ice
sculptures in the near foreground to the furniture piled up behind the table at the rear.
(MOMA/FSA.)

to switch to a wider-angle lens in order to include more area in the frame, but this
might mean that he will lose the composition he was trying 1o achieve in the first
place. In photography, many decisions have to be made consciously that the
human cye and brain make instantly and unconsciously.

In movies, the camera becomes involved in two variables that do not exist in
still photography: it moves the film, and it itself moves. The transport of the film
might seem to be a simple matter, yet this was the last of the multiple problems 1o
be solved before motion pictures became feasible. The mechanism that moves the
film properly through the camera is known as the “pull-down mechanism” or
“Intermittent motion mechanism.” The problem is that film, unlike audiotape or
videotape, cannot run continuously through the camera at a constant speed.
Films are series of still pictures, twenty-four per second, and the intermittent
motion mechanism must move the film into position for the exposure of a frame,
hold it in position rock steady for almost 1/24 sccond, then move the next frame
into position. It must do this twenty-four times cach second, and it must accom-
plish this mechanical task in strict synchronization with the revolving shutter that
actually exposes the {ilm.

Figure 2-20. THE VARIABLE SHUTTER. In still photography, the shutter is simply a spring-
loaded metal plate or fabric screen. In mation-picture photography, however, the time of
exposure is limited by the 24-frame-per-second standard speed. The variable shutter allows
some leeway in exposure time. Although it revolves always at the same 24 fps speed, the size
of the "hole” and therefore the time of the exposure can be varied by adjusting the
overlapping plates.

In the U.S., Thomas Armat is usually credited with inventing the first workable
pull-down mechanism in 1895. In Europe, other inventors—notably the Lumiere
brothers—developed similar devices. The pull-down mechanism is literally the
heart of ¢inema, since it pumps film through the camera or projector. The key 1o
the success ol this system of recording and projecting a serics of still images that
give the appearance of continuous movement lies in what Ingmar Bergman calls
a certain “defect” in human sight: “persistence of vision.” The brain holds an
image for a short period of time after it has disappeared, so it is possible to con-
struct a machine that can project a series of still images quickly enough so that
they merge psychologically and the illusion of motion is maintained. Al Hazen
had investigated this phenomenon in his book Optical Elements, as carly as the
tenth century, Nineteenth-century scientists such as Peter Mark Roget and
Michac! Faraday did valuable work on the theory as early as the 1820s. During
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Figure 2-21.

THE MALTESE CROSS MECHANISM.

The drive shaft rotates at constant speed. At the
beginning of the cycle (A), the pin engages the
Maltese cross gear which is connected by a shaft
to the sprockets which drive the film. So long as
the pin is engaged in the Maltese Cross {A,B,C),
the film is moving. Through most of the cycle, the
pin is not engaged and the shoulder holds the
cross (and the film) steady (D). The graph
describes cross and film movement throughout
the full cycle.

Shoulder

Sprockets
(drive film)

Pin

Shou'der
ADVANCE CYCLE B

Time

the carly years of this century Gestalt psychologists further refined this concept,
giving it the name “Phi-phenomenon.”

As it happens, a speed of at least twelve or fifteen pictures per second is neces-
sary, and a rate of about forty pictures per second is much more effective. Early
experimenters—W. K. L. Dickson lor one—shot at speeds approaching forty-cight
frames per second to eliminate the “ficker” effect common at slower speeds. It
quickly became evident, however, that the flicker could be avoided by the usc of a
double-bladed projection shutter, and this has been in common use since the
carly days of film. The elfect is that, while the film is shot at twenty-four frames
per second, it is shown in such a way that the projection of each frame is inter-
rupted once, producing a frequency of forty-cight “frames” per second and thus
eliminating flicker. Each frame is actually projected twice.

During the silent period—especially during the carliest years when both cam-
cras and projectors were hand-cranked—variable speeds were common: both the
cameraman and the projectionist thus had a degree of control over the speed of
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(both reels housed in
detachable magazine)

Feed reel

Mirrored
reflex shutter

e
/ .

7 Viewfinder

" Pull-down claw

Lens Miror = mechanism

Figure 2-22. THE REFLEX CAMERA. The feed and take-up reels are housed in a separate
magazine which can be changed easily and quickly. The feed and take-up sprockets run con-
tinuously. Intermitient motion in this machine is provided by a cam-mounted claw mechanism
rather than the more complicated Maltese cross system ilustrated in Figure 2-21. The heart of
the reflex camera is the mirrored shutter. Tilted at a 45° angle 1o the light path, this ingenious
device permits the camera operator 0 see precisely the same scene through the viewfinder
that the film “sees.” When the shutter is open, all light strikes the film. When the shutter is
closed, all light is redirected into the viewfinder. The reflex camera has almost entirely replaced
earlier systems with separate viewfinders, hoth in still and motion picture photography.

the action. The average silent speed was between sixieen and eighteen frames per
second, gradually increasing over the years to twenty and twenty-two [rames per
second. Twenty-four frames per second did not become an immutable standard
until 1927 (although even now it is not entirely universal: European television
films arc shot at twenty-five frames per second in order to synchronize with the
Furopean television system, whose frequency is twenty-five frames per second).
When silent films are projected at “sound speed,” as they olten are nowadays, the
cliect is to make the speeded-up acion appear even more comical than it was
originally.

The effea of frequency is ot to be underestimated. Because we grow up inun-
dated with motion-picture and television images in the 24 fps to 30 ips range (or
48 [ps 10 60 fps projected), we learn to accept this moving-picture quality as stan-
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dard, when it is in fact just adequate. One of the most effective ways 1o increase
image quality is to increase frequency, which you can prove to yoursell by visiting
a Showscan or Imax installation. Both of these proprictary technologies for
museum and theme park shows use hisher frequencies. (Imax also uses wider
stock.) When the U.S. standard for HDTV (high-definition television) was
adopted in 1994, increased frequency was a major clement ol the prescription.

The genius of the device Armat invented is that it alternately moves the film
and holds it steady for exposure in such a way that there is a high ratio between
the amount of time the film is held still and the amount of time it is in motion.
Obviously, the time during which the frame is in imotion is wasted time, photo-
graphically. The sequence of operations is described in Figure 2-21. Considering
the smallness of the frame, the fragility of the film, and the tremendous lorees 1o
which the tiny sprocket holes are subjected, the motion picture camera and pro-
Jector are formidable mechanisms indeed. The Maltese Cross gear itself is an ¢lo-
quent emblem of nincteenth-century mechanical technology.

The speed of the camera introduces another set of variables that can be useful
to filmmakers, and it is in this arca that cinema finds its most important scientific
applications. By varying the speed of the camera (assuming the projector speed
remains constant), we can make use of the invaluable techniques of slow motion,
fast motion, and time-lapse (extreme fast motion) photography.

Film, then, is a tool that can be applied 10 time in the same ways that the tele-
scope and the microscope are applied to space, revealing natural phenomena that
are invisible to the human cye. Slow motion, fast motion, and time-lapse photog-
raphy make comprehensible events that happen either too quickly or too slowly
for us to perceive them, just as the microscope and the telescope reveal phenom-
ena that are either 100 small or too far away for us o perceive them. As a scientific
tool, cinematography has had great significance, not only because it allows us 10
analyze a large range of time phenomena but also as an objective record of reality.
The sciences of anthropology, ethnography, psychology, sociology, natural studics,
zoology—cven botany—have been revolutionized by the invention of cinema-
tography. Moreover, filmstocks can be made that are sensitive 10 areas of the spec-
trum outside that very limited range of frequencies, known as “colors,” that our
eyes perceive. Infrared and other similar types of photography reveal “visual” data
that have hitherto been beyond our powers of perception.

The terms “slow motion” and “fast motion” are fairly self-explanatory, but it
may nevertheless be useful to describe exactly what happens in the camera, If we
can adjust the speed of the pull-down mechanism so that, for example, it shoots
240 frames per second instead of the standard 24, then cach second ol recording
time will stretch out over ten seconds of projected time, revealing details of
motion that would be imperceptible in real time. Conversely, if the camera takes,
say, three frames per second, projected time will “happen” eight times more
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Figure 2-23. TIME-LAPSE PHOTOGRAPHY. Because film can compress (and expand} time,
as a scientific tool it serves purposes similar to the microscope and telescope. (Courtesy
Archive Films. Frame enfargements.)

Figure 2-24. Siow motion is occasionally useful in narrative films. as well. This frame from the
seqguence in extreme slow motion that climaxes Michelangelo Antonioni's Zabriskie Point
(1969) captures some of the ironic, lyrical freedom of the explosion fantasy. (Sight and Sound.
Frame enlargement.)

quickly than real time. The term “time lapse” is used simply to refer 1o extremely
last motion photography in which the camera operates intermittently rather than
continuously—at a rate of one frame every minute, lor example. Time-lapse pho-
tography is espedially useful in the natural sciences, revealing details about phe-
nomena like phototropism, lor example, that no other laboratory technique could
show.

It doesn’t take many viewings of slow- and fast-motion films made with pri-
marily scientific purposes in mind before it becomes obvious that the variable
speed of the motion picture camera reveals poetic truths as well as scientific ones.
If the slow-motion love scene has become one of the hoariest clichés of contem-
porary cinema while the comedic value of fast-motion carly silent movies has
become a truism, it is also true that explosions in extreme slow motion (for exam-
ple, the final sequence of Antonioni’s Zabriskie Point, 1969) becone symphonic
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celebrations of the material world, and time-lapse sequences of flowers in which a
day’s time is compressed into thirty seconds of screen time reveal a natural chore-
ography that is stunning, as the flower stretches and searches lor the life-giving
rays of the sun.

The camera itsell moves, as well as the film, and it is in this arca that cnema has
discovered some of its most private truths, for the control over the viewer's per-
spective that a filmmaker enjoys is one of the most salient dilferences between
film and stage.

There are 1wo basic types ol camera movement: the camera can revolve
around one of the three imaginary axes that intersect in the camera; or it can
move itself from one point (o another in space. Eacli ol these two types of motion
implies an essentially different relationship between camera and subject.

In pans and tilts, the camera follows the subject as the subject moves (or
changes); in rolls, the subject doesn’t change but its orientation within the frame
is altered: in tracks (also known as “dollies”) and crane shots, the camera moves
along a vertical or horizontal line (or a vector of some sort) and the subject may
be cither stationary or mobile. Because these assorted movements and their vari-
ous combinations have such an important etfect on the relationship berween the
subject and the camera (and therefore the viewer), camera movement has great
significance as a determinant of the meaning of film.

The mechanical devices that make camera movement possible are all fairly
simple in design: the tripod panning/tilting head is a matter of carefully machined
plates and ball-bearings; tracking (or traveling) shots are accomplished simply by
either laying down tracks (very much like railroad tracks) to control the move-
ment of the camera on its mount, or using a rubber-tired dolly, which allows a bil
more [reedom; the camera crane that allows a cinematographer to raise and
lower the camera smoothly is merely a counterweighted version of the “cherry-
pickers” that telephone company linesmen use to reach the tops of poles. (See
Figure 3-60.)

As a result, until relatively recently, 1echnical advances in this arca were few.
Two stand out. First, in the late 1950s, the Arriflex company developed a 35 mim
movie camera that was considerably lighter in weight and smaller in dimension
than the standard Mitchell behemoths that had become the lavored instruments
of Hollywood cinematographers. The Arriflex could be hand-held, and this
allowed new [reedom and fluidity in camera movement. The camera was now
free of mechanical supports and consequently a more personal instrument. The
French New Wave, in the carly sixtics, was noted for the creation of a new vocab-
ulary of hand-held camera movements, and the lightweight camera made possi-
ble the style of cinéma-vérit¢ Documentary invented during the sixties and still
common today. Indeed, one of the cinematographic clichés that most identified
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PAN | TILT ROLL

Figure 2-25. PAN, TILT, AND ROLL. The pan is by far the most common of these three ele-
mentary movements. The roll, since it disorients and doesn't provide any new information, is
least common.

the 1990s was the quick-cut, jittery, hand-held exaggeration exploited in so many
television commerdials. The more things change, the more they remain the same.

For nearly filteen years, hand-held shots, while inexpensive and popular, were
also obvious. Shaky camera work became a cich¢ of the sixties. Then, in the early
seventies, a cameraman named Garrett Brown developed the system called
“Steadicam” working in conjunction with engineers from Cinema Products, Inc.
Since then, this method of filming has gained wide popularity and has signifi-
cantly streamlined the [iinumaking process. In terms ol cconomic utility, it ranks
right up there with ultrafast lenses, since laying tracks is the second most time-
consuming activity in film production (and the Steadicam eliminates them).

In the Steadicam system, a vest is used to redistribute the weight ol the camera
1o the hips of the camera operator. A spring-loaded arm damps the motion of the

9
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Figure 2-26. Ingmar Bergman with bulky Mitchell camera on the set of Hour of the Wof
(1966), Liv Ullmann to the left.

camera, providing an image steadiness comparable to much more elaborate (and
expensive) tracking and dolly shots. Finally, a video monitor frees the camera
operator from the eyepicee, further increasing control of the hand-held walking
shol. Steadicam operators are among the unsung artistic heroes of the filim profes-
sion. Most are trained athletes; the work they do is a prodigious combination of
weightlifting and ballet. [ronically, the better they do it the less you notice,

Even a lightweight camera is a bulky device when placed on a standard crane.
In the mid-seventies, French filmmakers Jean-Marie Lavalou and Alain Masse-
ron constructed a device they called a “Louma.” Essentially a lightweight crane
very much like a microphone boom, it allows [ull advantage to be taken of light-
weight cameras. The Louma, precisely controlled by servo-motors, enables the
camera to be moved into positions that were impossible before and frees it from
the presence of the camera operator by transmitting a video image of the scene
from the viewfinder to the cinematographer’s location, which can be simply out-
side a cramped room, or miles away, if necessary.

Devices such as the Kenworthy snorkel permit even more minute control of
the camera. As the Louma frees the camera from the bulk of the operator, so the
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Figure 2-27. Stanley Kubrick “hand-holding” a small Arriflex: the rape scene from A Clock-
work Orange (1971). Malcolm McDowell wears the nose.

snorkel frees the lens (rom the bulk of the camera. There are now a number of
devices that follow the Louma and Kenworthy principles—and one that repre-
sents a quantum leap for the freedom of the camera. Not satisfied with having lib-
crated the camera from tracks and dollics, Garrett Brown developed his “Skycam”
system in the mid-1980s.

with hindsight, the Skycam is an obvious offspring of the Steadicam and the
Louma. The system suspends a lightweight camera via wires and pulleys from
four posts crected at the four corners of the set or location. The operator sits oft-
set, viewing the action on a monitor and controlling the movement of the camera
through controls that communicate with the cable system via computer pro-
arams. tike the Steadicam before it, the Skycam is often most effective when it is
least obvious. But on occasion, especially covering sports events, the Skycam pro-
vides exhilarating images that are otherwise impossible. Peter Pan never had it so
good.

With the advent of these devices, most of the constraints imposed on cinema-
tography by the size of the necessary machinery have been eliminated, and the
camera approaches the ideal condition of a free-loating, perlectly controllable
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Figure 2-28.

THE STEADICAM.
Sorings damp the motion
of the camera. The
harness provides
cantilevered balance.

artificial eye. The perfection of fiber optics technology extended this freedom to
the microscopic level; the travels through the various channels ol the human
body that were science fiction when they were created by means ot special effects
in 1967 for the lilm Famnastic Voyage could, by the mid-seventies, be (ilmed “on
location” tor the documentary The Incredible Machine.



THE LANGUAGE OF FILM: SIGNS AND SYNTAX

Syntax

Film has no grammar. There are, however, some vaguely defined rules of usage in
cinematic language, and the syntax of film—its systematic arrangement—orders
these rules and indicates relationships among them. As with written and spoken
languages, it is important to remember that the syntax of film is a result of its
usage, not a determinant of it. There is nothing preordained about film syntax.
Rather, it evolved naturally as certain devices were found in practice to be both
workable and useful. Like the syntax of written and spoken language, the syntax
ot film is an organic development, descriptive rather than prescriptive, and it has
changed considerably over the years. The “Hollywood Grammar” described below
may sound laughable now, but during the thirtics, fortics, and carly fifties it was
an accurate model of the way Hollywood films were constructed.

In written/spoken language systems, syntax deals only with what we might
call the linear aspect of construction: that is, the ways in which words arc put
together in a chain to form phrases and sentences, what in (ilm we call the syn-
tagmatic category. In film, however, syntax can also include spatial composition,
for which there is no parallel in language systems like English and French—we
can’t say or write several things at the same time.

So film syntax must include both development in time and development in
space. In film criticism, generally, the modification of space is referred to as “mise-
en-scene.” The French phrasce literally means “putting in the scene.” The modifi-
cation ot time is called “montage” (from the French for “putting together”). As we
shall sce in Chapter 4, the tension between these twin concepts of misc-en-scéne
and montage has been the engine of film esthetics ever since the Lumicres and
Mélies first explored the practical possibilitics of cach at the turm of the century.

Over the years, theories of mise-en-scene have tended to be closely associated
with film realism, while montage has been seen as essentially expressionistic, yel
these pairings are deceptive. Certainly it would seem that mise-en-scene would
indicate a high regard for the subject in front of the camera, while montage would
give the filmmaker more control over the manipulation of the subject, but despite
these natural tendencies, there are many occasions when montage can be the
more realistic of the two alternatives, and mise-en-scéne the more expressionistic.

Take, for example, the problem of choosing between a pan [rom one subject 1o
another and a cut. Most people would say that the cut is more manipulative, that
it interrupts and remodels reality, and that therelore the pan is the more realistic
of the two alternatives, since it preserves the integrity of the space. Yet, in fact, the
reverse is truce if we judge panning and cutting from the point of view of the
observer. When we redirect our attention from one subject to another we seldom
actually pan. Psychologically, the cut is the truer approximation of our natural
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Figure 3-17. TROPE.
An antcovered hand from
Dali and Bufiuel's surrealist
classic Un Chien Andalou
(1928). Ancther very complex
image, not easily analyzed.
lconic, Indexical, and Sym-
bolic values are all present:
the image is striking for its own
sake; it is a measure of the
infestation of the soul of the
owner of the hand; it is cer-
tainly symbolic of a more gen-
eral malaise, as well. It is met-
onymic, because the ants are
an “associated detall”; it is
also  synecdochic, because
the hand is a part that stands
for the whole. Finally, the
source of the image seems to
be a trope: a verbal pun on the . ' ‘
French idiom, “avoir des fourmis dans les mains,” “to have ants in the hand,’ an expression
equivalent to the English “my hand is asleep.” By illustrating the turn of phrase \.lt(.eraHy_, Dali
and Bufiuel extended the trope so that a common experience is turned into a striking sign of
decay. {| am indebted to David Bombyk for this analysis.) (MOMA/FSA.}

perception, First one subject has our attention, then the other; we are S(tldom
interested in the intervening space, yet the cinematic pan draws our attention to
just that.”

It was André Bazin, the influential French critic of the 1950s, who more than
anyonce developed the connections between mise-en-scéne and realism (m. the
one hand, and montage and expressionism on the other. At about the same IlIﬂ'(’,
in the middle fifties, Jean-Luc Godard was working out a synthesis of the twin
notions of mise-en-scene and montage that was considerably more sophisticated
than Bazin’s binary opposition. For Godard, mise-en-scénce and montage werce
divested of ethical and esthetic connotations: montage simply did in time what

* 1 has been suggested that the zip pan, in which the camera moves so quickly Ihat
the image in between the original subject and its successor is b]urr%’d, would.h(
the nm;l verisimilitudinous handling of the problem. But even l}ns alternative
draws attention to itself, which is precisely what does not happen in 1.101'111511 per-
ception. Perhaps the perfect analogue with reality would be the direct cut in
which the two shots were separated by a single black frame (or better yet, a neu-
tral gray frame), which would duplicate the time (approximately 1720 of a sec-
ondy cach saccadic movement of the eye takes!
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Figure 3-18 METONYMIC GESTURE. Max von Sydow suffers in Ingmar Bergman's FHour of
the Wolf (1967). ..

misc-en-scene did in space. Both are principles of organization, and 1o say that
mise-cn-scene (space) is more “realistic” than montage (time) is illogical, accord-
ing to Godard. In his essay “Montage, mon beau souci” (1956) Godard redefined
montage as an integral part of mise-en-scéne.

Setting up a scene is as much an organizing of time as ol spacc. The aim of this
is to discover in film a psychological reality that transcends physical, plastic reality.
There are two corollaries 1o Godard’s synthesis: first, mise-en-scene can therclore
be every bit as expressionistic as montage when a filmmaker uses it to distort real-
ity; second, psychological reality (as opposed to verisimilitude) may be beter
served by a strategy that allows montage to play a central role. (See Chapter 5.)

In addition to the psychological complexities that enter into a comparison of
montage and mise-en-scene, there is a perceptual factor that complicates matters.
We have alrcady noted that montage can be mimicked within the shot. Likewise,
montage can mimic mise-en-scene. Hitchcock’s notorious shower murder
sequence in Psydio is an outstanding example ol this phenomenon. Seventy sepa-
rate shots in less than a minute of screen time are fused together psychologically
into a continuous experience: a frightening and graphic knife attack. The whole is
greater than the sum of its parts (see Figure 3-21).



Figure 3-69. Gregory Peck drowns his interlocutor in a glass of milk—and we share the view-
point and the experience—in this memorable pov shot from Hitchcock's Spelibound. (Frame
enlargernents.)

The 1wo continuous channels themselves communicate in distinetly separate
wavs. We “read” images by directing our attention; we do not read sound, at least
not in the same conscious way. Sound is not only omnipresent but also omnidi-
rectional. Because it is so pervasive, we tend to discount it Images can be manip-
ulated in many different ways, and the manipulation is relatively obvious; with
sound, even the limited manipulation that does occur is vague and tends 1o be
tgnored.

It is the pervasiveness of sound that is its most attractive quality. Tt acts to real-
ize both space and time. [Uis essential to the creation of a locale; the “room tone,”
based on the reverberation time, harmonics, and so forth of a particular location,
is its signature. A still image comes alive when a soundtrack is added that can cre-
ate a sense of the passage of time. In a utilitarian sense, sound shows its value by
creating a ground base ol continuity o support the images, which usually receive
niore conscious attention. Speech and music naturally receive attention because
they have specific meaning. But the “noise” of the soundtrack—"sound effects”—
is paramount. This is where the real construction of the sound environment takes
place.

But “noise” and “cflects” are poor labels indeed for a worthy art. Possibly we
could term this aspect of the soundirack “environmental sound.” The influence of
envirommental sound bhas been lelt—and noticed—in contemporary music, espe-
dially in that movement known as “musique coneréte.” Fven recorded speech has
been atfected by this new ability. In the great days of radio, “sounc ctfects” were
limited to those that could be produced physically. The advent of synthesizers,
multitrack recording, and now computer-manipulated digitized sound has made
it possible for the sound ceffects technicians, or “Foley artists,” as they are now
called, to recreate an infinite range of both natural and entirely new artificial
sounds. Much ol the best modern sound drama (which has appeared mainly on
records, and public interest radio stations) has recognized the extraordinary



Sound

While the lact of the image is a disadvantage of a kind in terms of point of view in
film narrative, the fact of sound—its ever-presence—is a distinet advantage.
Christian Metz identifies five channels of information in {ilm: (1) the visual
mage:; (2) print and other graphics; (3) speech; (4) music; and (5) noise (sound
ellects). Interestingly, the majority of these channels are auditory rather than
visual. Examining these channels with regard 1o the manner in which they com-
municate, we discover that only two of them are continuous—the first and the
fifth. The other three are intermittent—they are switched on and off—and it is
casy Lo conceive of a film without cither print, speech, or music.



potential of what used 1o be known simply as sound effects. Contemporary music
also celebrates this formerly pedestrian art.

Film, too, has recognized sound’s new maturity. In the carly days of the sound
film, musicals, tor instance, were extraordinary elaborate visually. Busby Berkeley
concelved intricate visual representations of musical ideas 1o hold an audience’s
interest. Now, however, the most powertul film musical form is the simple con-
cert. The soundtrack carries the {ilim; the images are dominated by it.

We can conceive ol nonmusical cinema in this vein as well. In England, where
radio drama lasted longer than in the U.S., a radition of aural drama was main-
tained from the Goon Shows ol the 1950s through Monty Python’s Flying Circus of
the 1970s.

In the UL S. much of the best comedy has been almost exclusively aural since
the days of vaudeville: beginning with the masters Jack Benny, George Burns,
and Fred Allen, this exuberant if unsung tradition has given us Nichols and May,
Mel Brooks, and Bill Cosby; the complex “cinematic” constructions of the Firesign
Theatre and Albert Brooks; and the “new commentary” of Billy Crystal, Whoopi
Goldberg, Jerry Seinfeld, and Steven Wright. Much of this recent comedy extends
the boundaries of the old vaudeville tradition: aural artists have moved into more
complex modes.

In cinema, Frands Ford Coppola’s fascinating The Conversation (1974) did for
the aural image what Blow-ip (1966) had done for the pictorial image cight years
carlicr. While the soundtrack can certainly support greater emphasis than it has
been given, it cannot casily be divorced from images. Much of the language we
employ 1o discuss the codes ol soundtracks deals with the relationship between
sound and image. Sicgiried Kracauer suggests the differentiation between
“actual” sound, which logically connects with the image, and “commentative”
sound, which does not. Dialogue of people in the scene is actual, dialogue of peo-
ple not in the scene is commentative. (A filmmaker sophisticated in sound, such
as Richard Lester, often used commentative dialogue of people who were in the
shot, but not part of the action of the scene.)

Director and theorist Karel Reisz used slightly different terminology. For Reisz,
who wrote a standard text on editing, all sound is divided into “synchronous” and
“asynchronous.” Synchronous sound has its source within the frame (the editor
must work to synchronize it). Asvnchronous sound comes from outside the
frame.

Combining these two continuums, we get a third,” whose poles are “parallel”
sound and “contrapuntal” sound. Parallel sound is actual, synchronous, and con-
nected with the image. Contrapuntal sound is commentative, asynchronous, and

Pamn indebted to win Sharples Jr, “The Acesthetics of Film Sound,” Filnmakers
Newslewrer 8:5, for this synthesis.

Figure 3-70. The title frame from Orson Welles's tour de force establishing track at the
beginning of Touch of Evit (1958). In a few minutes, we know all thal we need 1o know.
{Frame enlargement.)}

opposed to or in counterpoint with the image. It makes no dillerence whether we
are dealing with speech, music, or environmental sound: all three are at times
variously parallel or contrapuntal, actual or commentative, synchronous or asyn-
chronous.

The differentiation between parallel and contrapuntal sound is perhaps the
controfling factor. This conception of the soundtrack as working logically cither
with or against the image provides the basic esthetic dialectic of sound. The Holly-
wood sound style is strongly parallel. The programmatic music ol thirties movies
nudged, underlined, emphasized, characterized, and qualitied even the simplest
scenes so that the dullest images as well as the most striking were thoroughly per-
vaded by the emotions designed by the composers of the nearly continuous music
track. Erich Wollgang Korngold and Max Steiner were the two best-known com-
posers of these emotionally dominating scores.

In the experimental 1960s and 1970s, contrapuntal sound gave an ironic edge
1o the style of film music. Often the soundtrack was seen as equal, but dilferent
from, the image. Margucrite Duras, lor example, experimented with commenta-
tive soundtracks completely separate from the image, as in lndia Song (1975). In
the 1980s, Hollywood returned 1o programimatic music. John Williams, composer
of the soundtracks for many of the blockbusters of the late 1970s and 1980s [rom



Jaws (1975) and Star Wars (1977) 1o Home Alone (1990) and Jirassic Park (1993),
has defined the musical themes of a generation, just as his notable predecessors
had done. But music is still used commentatively as well. Rock, for example,
offers filmmakers a repertoire of instant keys to modern ideas and feelings, as
George Lucas's Anrerican Graffiti (1973), Lawrence Kasdan's The Big Chill (1983), or
any of the films ol John Hughes demonstrated dlearly.

Ironically, music—which used to be the most powerfully asynchronous and
commentative clement of the soundtrack—has now become so pervasive in real
lifc that a filmmaker can maintain strict synchronicity of actual sound and still
produce a complete music track. The ubiquitous Walkman radio and Boom Box
have made lile a nrusical.

Montage

In the U.S., the word for the work ol putting together the shots of a film is “cut-
ting” or “editing,” while in Europe the term is “montage.” The American words
suggest a timming process, i which unwanted material is - climinated.
Michelangelo once described sculpture similarly as paring away unneeded stone
1o discover the natural shape of the sculpture in a block of marble. One edits or
cuts raw material down. “Montage,” however, suggests a building action, working
up from the raw material. Indeed, the classic style of Hollywood editing of the
thirties and forties, revived in part in the eighties—what the French call
découpage dassique—was in fact marked by its smoothness, fluidity, and lean-
ness. And European montage, ever since the German Expressionists and Eisen-
stein in the twenties, has been characterized by a process of synthesis: a film is
seen as being constructed rather than edited. The two terms for the action express
the (wo basic attitudes toward it

whereas mise-en-scene is marked by a fusion of complexities, montage is sur-
prisingly simple, at least on the physical fevel. There are only two ways to put two
pieces of film wgether: one can overlap them (double exposure, dissolves, multi-
ple images), or one can put them end to end. For images, the second alternative
dominates almost exclusively, while sounds lend themselves much more readily
to the first, so much so that this activity has its own name: mixing.

In general parlance, “montage” is used in three different ways. While maimn-
taining its basic meaning, it also has the more specific usages ol:

4 adialectical process that creates a third meaning out of the original
two meanings ol the adjacent shots; and

A aprocess in which a number of short shots are woven together 1o
communicate a great deal of information in a short time.

This last is simply a special case ol general montage; the dialectical process is
inherent in any montage, conscious or not.

Figure 3-71. To end The Passenger with a long, majestic, and mysterious track up to and
through a window, Antonioni set up this complex apparatus—sort of a combination of a
Steadicam, Skycam, and overhead track. The operator guided the camera, suspended from a
crane, up to the window grill, which grips then opened while attaching the camera to the
crane so that it could mave out into the courtyard.

Découpage classique, the Hollywood style of construction, gradually developed
a broad range of rules and regulations: for example, the practice of beginning
always with an establishing shot, then narrowing down from the generalization;
or, the strict rule of thumb for editing dialogue scenes with master shots and
reverse angles. All the editing practices of the Hollywood grammar were designed
1o permit scamless transitions from shot to shot and to concentrate attention on
the action at hand. What helped to maimain immediacy and the tlow of the
action was good; what did not was bad.

In fact, any kind of montage is in the end defined according to the action it
photographs. Still pictures can be put together solely with regard to the rhythm of
the succeeding shots. Diachronic shots, inherently active, demand that the move-
ments within the shot be considered in the editing. The jump cut, where the nat-
ural movement is interrupted, provides an interesting example of the contrasting
ways in which découpage classique and contemporary editing treat a problem.

In Hollywood cinema, “invisible cutting” was the aim, and the jump cut was
used as a device to compress dead time. A man enters a large room at onc end, for
instance, and must walk to a desk at the other end. The jump cut can maintain
tempo by eliminating most of the action of traversing the long room, but it must
do so unobtrusively. The laws of Hollywood grammar insist that the excess dead
time be smoothed over either by cutting away to another element ol the scene
(the desk itsell, someone clse in the room) or by changing camera angle sulfi-
ciently so that the second shot is clearly from a different camera placement. Sim-
ply snipping out the unwanted footage from a single shot from a single angle is
not permitted. The elfect, according to Hollywood rules, would be disconcerting,.



Modern style, however, permits far greater latitude. In Breatltless (1959), Jean-
Luc Godard startled some estheticians by jump cutting in mid-shot. The cuts had
no utilitarian value and they were disconcerting. Godard himsell seldom returned
1o this device in later films, but his “ungrammatical” construction was absorbed
into general montage stylistics, and jump cuts are now allowed lor rhythmic
effect. Even the simple utilitarian jump cut has been streamlined: edited from a
single shot (single angle), it can be smoothed by a series of quick dissolves.

The lively 1960s films of Richard Lester—cespecially his musicals A Hard Day’s
Night (1964), Help! (1965), and A Fienny Thing Happened on the Way to the Forum
(1966)—popularized jump cuts, rapid and “ungrammatical” cutting. Over time,
his brash cditorial style became a norm, now celebrated every night around the
world in hundreds of music videos on MTV. Because these video images now
dominate our lives its hard to understand how fresh and inventive these tech-
niques scemed in the 1960s. Because this style is now so pervasive in niusic vid-
cos, Lester must be counted as—at least in one sense—the most influential film
stylist since D. W. Griffith. Except for morphs, there are few techniques of con-
temporary music videos that Richard Lester didn’t first try in the 1960s. (But
then, there isnt much about contemporary music that the Beatles and their col-
leagues didn't first explore in the 1960s.)

I's important o note that there are actually two processes going on when
shots are edited. The first is the joining of the two shots. Also important, however,
is determining the length of any individual shot, both as it relates to shots that
precede and follow it and as it concerns the action ol the shot. Découpage clas-
sique demands that a shot be cut so that the editing doesn’t interlere with the
central action of the shot. If we plot the action of cach shot so that we get a rising
then a falling curve, Hollywood grammar demands a cut shortly after the climax
of the curve. Modern directors like Michelangelo Antonioni, however, reversed
the logic, maintaining the shot long after the climax, throughout the period of
aftermath. The last shot of The Passenger (1975) is an excellent example.

The rhythmic value of editing is probably best seen in the code of “accelerated
montage,” in which interest in a scene is heightened and brought to a climax
through progressively shorter alternations of shots between two subjects (often in
chase scenes). Christian Mtz pointed 1o accelerated montage as a uniquely cine-
matic code (although Charles Ives’s antagonistic brass bands provided an illustra-
tion of this kind of cross-cutting in music). Accelerated montage points in the
direction ol a second type of editing.

Montage is used not only to create a continuity between shots ina scene but
also 10 bend the time Yine of a film. “Parallel” montage allows the {ilmmaker to
alternate between two stories that may or may not be interrelated, cross-cutting
between then. (Accelerated montage is a special type of parallel montage.) The
flashback and the flash-forward permit digressions and forecasts. “Involuted”

‘f

Figure 3-72. Robert Altman’s magnificent satire of the film industry, The Player (1992), begins
with a reel-long tracking shot which is the equal of Murnau's, Welles's, or Godard's: establish-
ing the location, setting up the action, introducing the characters, passing by smail incidental
dramas, tossing off inside jokes, peering in windows, and, postmodernly talking about its ante-
cedents at the same time that it pays homage to them, even while Altman’s own shot sur-
passes those of his predecessors, distanced with insouciant wit, as if to say, “long tracking
shots, like long sentences, separate the players from the rest.” (Frame enlargement.)

montage allows a sequence to be narrated without particular regard for chronol-
ogy: an action can be repeated, shots can be edited out of order. Each of these
extensions of the montage codes looks toward the creation of something other
than simple chronology in the montage itself, a factor very little emphasized in
classic découpage continuity cutting.

Possibly the most common dialectic device is the match cut, which links two
disparate scenes by the repetition of an action or a form, or the duplication of
mise-cn-scene. Stanley Kubrick’s match cut in 2001: A Space Odyssey (1968),
between a prehistoric bone whirling in the air and a twenty-first-century space
station revolving in space, is possibly the most ambitious match cut in history,
since it attempts to unite prehistory with the anthropological future at the same
time as it creates a special meaning within the cut itsell by emphasizing the func-
tions of both bone and space station as tools, extensions of human capabilities.

The codes of montage may not be as obvious as the codes of mise-en-scene,
but that doesn't mean that they are necessarily less complex, Few theorists have
gone further than differentiating among parallel montage, continuity montage,
accelerated montage, flashbacks, and involuted montage. In the 19205, both V. L.
Pudovkin and Sergei Eisenstein extended the theory of montage beyond these



Syntax

ments of film. These must be cither autonomous shots-—which are entirely inde-
pendent of what comes belore and after them—or what he calls “syntagmas”—.
units that have meaninglul relationships with each other. (We might call these
“scenes” or “sequences,” but Metz reserves those terms for individual types of
syntagma.) At cach stage of this binary system, a further ditferentiation is made:
the first bracket differentiates between autonomous shots and related shots,
clearly the primary factor in categorizing types ol montage. Either a shot is related

(o its surrounding shots, or it is not.

The second bracket dillerentiates between syntagmas that operate chronologi-
cally and those that do not. In other words, editing either tells a story (or develops
an idea) in chronological sequence, or it does not, Now, on the third level, the dif-
ferentiations branch out. Metz identilies two separate types ol achronological syn-
tagmas, the parallel and the bracket. Then he differentiates between two types of
chronological syntagmas: cither a syntagma describes or it narrates. If it narrates,
it can do so cither linecarly or nonlinearly. Tt it doces so lincarly, it is cither a scene
or a sequence. And finally, if it is a sequence, it is either episodic or ordinary.

The end result is a system of eight types of montage, or cight syniagmas. The
autonomous shot (1} is also known as the sequence shot {although Metz also
places certain kinds of inscrts—short, isolated fragments—here). The parallel syn-
tagima (2) has been discussed above as the well-known phenomenon of parallel
editing. The bracket syntagma (3), however, is Metz’s own discovery—or inven-
tion. He defines it as “a series ol very briet scenes representing occurrences that
the film gives as typical examples of a same order or reality, without in any way
chronologically locating them in relation to cach other” [Metz, p. 126].

This is rather like a system of allusions. A good example might be the collection
of images with which Godard began A Married Woman (1964). They all alluded to
modern attitudes toward sex. Indeed, Godard in many of his films seemed 1o be
particularly tond of the bracket syntagma, since it allows film to act something
like the literary essay.



Figure 3-73. Kubrick's transcendent match cut. {Frame enlargements.)

essentially practical concerns. Pudovkin identified five basic types of montage:
contrast, parallelism, symbolisim, simultaneity, and leiimotif. He then developed a
theory of the interaction berween shots variously called “relational editing” or
“linkage.” Eisenstein, on the other hand, saw the relationship between shots as a
collision rather than a linkage, and further refined the theory to deal with the
relationships between elements of individual shots as well as the whole shots
themselves. This he called the “montage of atiractions.” Both theorists are dis-
cussed in greater detail in Chapter 5.

In the late sixties, Christian Metz attempled 1o synthesize all these various the-
ories of montage. He constructed a chart in which he tried to indicate how cight
types of montage were connected logically. There are a number of problems with
Metz’s categories, yvet the system does have an elegance all its own and it does
describe most of the major patterns of montage. More important, despite its idio-
syncrasics and occasional confusions, it remains the only recent attempt to com-
prehend the complex system ol montage.

Note that Metz is interested in narrative elements—syntagmas—ithat can exisl
within shots as well as between them, an important refinement singe, as we have
already indicated, the cflects of many types of montage can be accomplished
within a shot without actually cutting. 1l the camera pans, for example, from one
scene to another, those two scenes exist in relationship to cach other just as they
would if they were cut together.

Metz's grand design may seem forbidding at first glance, but it reveals a real
and uselul logic when studied. He begins by limiting himsell 1o autonomous seg-





