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cma i When we understood cinema as a text, we borrowed our terminology
‘Ch? and our methodology from previously established textual domains. An
edit : understanding of cinema as event requires new terms and models for a
we new type of multi-dimensional analysis. It seems especially appropriate Vyuiw,, |
een ‘ to begin this retooling process with the development of a new vocabulary showie |
’ for sound analysis, for sound itself is particularly event-oriented itsclf. Pro noldls,
zor.d : Whereas image analysis has given us many terms and techniques fully "€ Ohevds
this ? consonant with a textual approach to cinema, sound’s _heterogeneity has.Vi,‘i“_‘i G
: much to offer to an event-oriented acsthetic. In order to reap sound’s ¥« 2V
harvest, however, we must take a new approach to sound, replacing the ¥Jje« “a
idealist models offered by musical analysis with increased sensitivity tof;;j;_’k_ﬁ
I soun@’s three-dimensional rpalenahty. . =
bous: {Pe‘:‘ast  Current approaches to film sound sysvtematlcally borrow arr_11_uAS|_cua%'g~£‘
ol ool model. The most {nﬂuentlal.mtroductory film textbook pf the last .decadc?%—?"%“
- ¥ defines the acoustic properties of sound as loudness, pitch, and timbre.~57—==
Lk This definition is based on the apparent assumption that all film sounds'm:%p;
kv ise Wbt tocks, have the nature of musical notes, that is, they are single phenomena, f joc o,
”5%,' besy o produced instantaneously, emitted from a point source, and perceived in¥oiy:jed: §

an immediate and direct fashion. With a definition like this one, we can e yhve
explain many aspects of film sound, such as contrasts or confluences in ¥ obus

volume, frequency, and tone. hﬁ;'??;,)"i‘(
~ 2 bockovr

In fact, since the terminology is borrowed from the realm of music, we |, Ao,
find that with these terms we can handle almost any of the types of analysis vaiamg
typically practiced on a musical score. We note Hitchcock’s suspenseful §¥1 e
diminuendo from a loud slam to muffled scratching, the harmony of Orson
Welles’ bass and Joseph Cotten’s tenor, the melodic gifts of Cary Grant
and Katharine Hepburn, the awkward timbre of Zasu Pitts and Jerry Lewis,
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goul;)z;aﬁiil;tslaim;net?u%l ?f ;l/;e TSY{“I]’hO"Y of Sounds” with Wh}'Ch / AL?:—&B manner in which so roduced. Three elements are required for
pens Love Me Tonight. It we could notate all film j the production of any sound. First, there must be vibration, such as that

sounds according to the musical criteria of loudness, pitch, and timbre, : of the vocal cords or a violin string. Second, the vibration must take place

then these three criteri suffic analvsis ilm s Cline - . : ; x
Yet this is reLCril:;r la\x:,)l:ld suffice fo(rj the\;g,‘;ly sis of film sound. 2’:’_@_‘“ in a medium whose molecules can be set in motion, such as air, water, or
§ precisely what we cannot do. ile all film sounds have a railroad rail (sound cannot be transmitted through a vacuum). Third, the

loudness. pitch, and ti i in cinema can be adequatel I~ ) . S Lo
deecriBéJ%v”i"fh’ihiqdn[ililx%?érﬁtré%t{?ifj‘lﬂ'gl;c 'prung”!i?'g""lle““‘m“@ be adequately ) 5.4, transmitting medium must absorb and transmit the original vibrations in
éa;] be fully’deéc;'iﬁe_d;wm] n’uﬁiéff% -In dlc . not l\zven {nusilml.‘soun‘ds Yoz the form of changes in pressure. When a violin string is plucked or
describing musical scores than inliiv"d l,’rln"‘"? ogy. More "f?p")l"""? for ! bowed, the molecules of the surrounding medium are compressed, with the
ogy avs Little z;tt(;ntior; t; the d ll,l.]‘l p?r ormances, ""um‘l‘l\lc'"““"" bty b pressure passed on from one molecule to the next. When the string reaches
Concgnt};atin—_iﬁs'téjﬁ\oﬁ ’tﬁ—(é'&;e ¢ “lfs,‘t’ any Pa.mC]Ul‘" performance, iy k&;'tgmravel, maximum compression is achieved. As the string
the same scozr;e" 1] o e unon 1actors joining all performances of b or “starts back, the molecules rush back to fill up the void left by the departing
57 in a well-uoh la end wee concerts of Mozart’s “Little Night Music, &'7 % tring. When the string reaches the end of its travel in the opposite
inz l(r:lita WZ rl—(UpI : niuiarrleonsalon, anlcl)the'r in z;l laf?ge C01’1Vcert h_all,and a third bartd. cfirecti?in, maximum rarefaction occurs. In order to create a specific,
hat s yn?usic’ i e Ser;S(:j bearmg_ t le same” music three times, 4 recognizable note this process must be repeated in rapid succession hun-

’ s represented by a single, identical score. Yet how ”E“‘Q"“G“*' dreds or even thousands of times a second. For example, the G string

different are the sounds that reach my ears during the three concerts! ‘L‘M’ teset~on a violin causes the surrounding air to go through 196 compression/

Musical notation ass is si i i i
and uridimensional Sumeg that each sound is single, discrete, uniform, rarefaction cycles per second, commonly expressed as a frequency of 196
unidimensional. Stressing the formal concerns of music’s internal, cps or 196 Hz. In other words, what we call the musical note G below
(sit_?i__-rf:f'grent.lal aspect, muswa} notation diverts attention from sound’s middle C is in fact a series of rapid changes in pressure.
éé%;?i?el?;gfgséﬁgih ZQF;‘;I_‘EM% ‘hgjfaﬂ that S;),de is in reality multiple, j Even taking the three-dimensional nature of sound events into account,
oxiste indEoand: 8¢ fipaitn , and three-dimensional. As a concept, middle C ‘ however, this description vastly oversimplifies the situation. Whereas an
s independently of space and time, in the abstract notion of a’sound = electronic tone generator is capable of producing pure tones, all musical

of approximately 262 cycles sec <o reali i _ (
Pproxy ely 262 cycles per second. As a reality, however, no two . instruments produce notes that combine a fundamental frequenc (such as

v’e_r_s‘}_ong.cf “‘,idd_,l,c,,,ci}lﬁ identical, because of the different temporal and ={kL. & & the violin's 196 Hz G string) with a series of partials: harmonics (tones
spatial circumstances in which they originate and are heard. The middle Fteny © whose frec\;uency .g a ;Nhole numberA mui[iplé_ of lhe. fﬁndiirhén‘lal') and
C located on the first line below the G clef may be only a concept, but the & hacieut overtones (tones whose frequency_is related to the fundamental according
Sl?undﬂ.th?'.t we hear with our ears—_-wheth_er on the street or in a movie* kvt i0'(g 3 more complex formula)u De[;éﬁding on the instrumwémnl{-énd the Wéy
iii(;?;irs—'-ls a llt:,jterogeqeous event t_hat carries ‘tf own temporal and spatial "3 § itis played, the combination of harmonics and overtones can vary tremen-
limensions and constitutes a full-fledged narrative. When we listen to dously. When played in such a way as to emphasize the upper harmonics
refcorded 'Sf?und we are therefore always listening to a particular account for example, the violin sounds harsh and strident, while a mellow tone
0 12:1 i);;t:icélr tcoiz:;.ct the discursive complexity that is characteristic of all results from stressing instead the.lower h‘armonics.. l.f the. obog, trumpet,
sound events. w lomoer contm AL 1s charactenstic of a flute, and cello spund S0 recogmzably dlfferent, it is primarily because
sound € » we can no longer continue to depend on a fundamentally they produce radically different combinations of partials
cg_;l_ceptual terminology that remaing Ainsensitive to. sound’s phenome- While few people are trained to hear harmonics and Gvertones. most
gsu%-,slrasgfeag g\;elegll:lsstngz::fe aa rt]firr:;;ngk:ﬁiyncagfleblsalr)gtl;vgf respecting I ¢, listeners will rapidly recognize their absence, as when music is played
built into the very process of recording a r%m”’f)fg() ddci‘ng‘ o %%?:P;ECC?; o through the te!ephone or over an old r.ecord player with ]mmeq Irqquel}cy
proposes such a terminology, based on a schematic bht"systerﬁatic‘ review -SM%&/W" CoPORDE: -Whlle the loss of these pannqls reduces our pleasure m< ll‘s;tcnn}g
of the physical phenomenon that we call sound drodku L tomusic, it may have an even more radical effect on othe.r soundg tSp_(l.lg'_cﬂ
: ozt ¢, . . language becomes far more difficult to.understand, voices and familiar
#o g sound effects may become harder to differentiate, even our ability to judge
the distance and direction of a sound source may be impaired. In other
words, the composite nature of sounds is hardly limited to music.
In fact, most of the events that we think of as a single sound are not

Sound Events: The Production of Sound

What is sound? What happens when a sound is made? While this is
hardly a technical treatise, it will nevertheless be useful to recall the
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“extremely misleading. If a violin note could be produced by a violin string
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singular at all. The musical model of tone generators and violin strings is

alone, then Stradivarius would never have become a household name.
Every violin note is a complex event combining the vibrations of a string,
a wooden case, and the air trapped inside that case. Each of these three
contributes to the overall tone of the note played.”

For what we call a sound is typically made up not only of multiple
frequencies, but actually has multiple different fundamentals produced
over a period of time. Think of the following familiar sounds: a refrigera-
tor, snoring, a lawnmower, the wind, a squeaky door. We think of each J< *¢
as a single sound, but none is actually single in the way that an A-440 Jake

Prery
Jak 3
oM el

produced by a tuning fork is unitary. Each of these sounds constitutes an " 4 fvibums Gyerall temporal range.

event taking place in time, involving multiple separate sounds organized
in a familiar, recognizable fashion. Given the importance of rhythmic and
melodic elements for our recognition of each of these sounds, it would be
more appropriate to compare them to musical phrases than to individual
notes. "
Yet even individual notes have a temporal dimension. Returning for a

moment to our violin string; consider the difference between plucking and ~ha ¢

bowing the string. In one case the sound starts suddenly, reaching its full & %s&ufed forest, must be heard in order to take on its narrative an
volume extremely rapidly; in the other case the violinist seems to be Nt

hno fou

b« \u(- the extent to which every sound event includes multiple sounds, each with
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mean that we have to be molecular physicists or sound engineers to

tion of sound events. It is no longer sufficient to analyze a musical score
or a written text to understand the effects of a particular performance
event. Recognizing the extent to_which sound sets matter in motion—
albeit inyis_i#ly,—.;m: readily see the importance of developing a.vocabulary

:’“E ““and a methodology appropriate to ,the,éomplé'x materiality of sound.
* robye~Instead of describing just a sound’s loudness, pitch, and timbre, we stress

’ 9“‘ff,iigf)iirticular fundamental and array of partials, each with its characteristic
# t4ie-sound envelope, each possessing its own rhythm within the sound event’s

oy e A

The Sound Narrative: The Story of a Sound Event

In order to understand sound as it is produced, we need to recognize

: the material heterogeneity of sound events. Sound production is only part
i Vi of the story, however, for sound, like the proverbial tree falling in the
ial_signifi-
“ cance. By offering itself up to be heard, every sound event loses its

sneaking up on the note, teasing the molecules into mf)v'in.g. rqther than - «flei sls autonomy, surrendering the power and meaning of its own structure to
suddenly shoving them. Whether violent or peaceful, this initiation of the , & b, the various contexts in which it might be heard, to the varying narratives

v b st

sound event is termed the attack. It is followed by the sustain. How long ¢ .o/ "'~ that it might construct. Beginning as the vibration that induces molecular

. decay of a plucked string instantaneously dampened by a finger.

is the note hold? How long does it stay at full volume? Finally, the sound , Vi g1 v4 Mmovement, sound is not actualized until it reaches the ear of the hearer,
fades away. This stage is called the decay, implying not only a temporal s(. ¢}, ., which translates molecular movement into the sensation of sound. Just as
measure but also a qualitative one. Compare, for example, the decay of 48,),% 14w the sound event necessarily introduces a temporal dimension into the
a plucked string that is simply allowed to spend its own energy and the deeir's 4, e production of every sound, so the process of perception always guarantees
& Jebo Nwbadre?sound’s spatial nature. —

As parts of the sound envelope, the stages of attack, sustain, and decay ¢

apply equally to any sound event. Contrast, for example, the smooth
attack of Orson Welles’ opening voice-over in The Magnificent Ambersons
to the sharp attack of Georgie Minafer’s dialogue. How essential to the %
soundscape of The Wizard of Oz is the gulf separating Margaret Hamilton's
staccato attack and nearly instantaneous decay from Judy Garland’s ability
to ease in and out of speech! Anyone who has ever tried to edit dialogue
will understand just how important the elements of the sound envelope
are for the establishment of auditory realism. Even when the initial or
final words of a sentence are perfectly comprehensible, they create an
uneasy feeling whenever part of their attack or decay has been cut off in
the editing process.

The production of sound is thus a material event, taking place in space o
and time, and involving the disruption of surrounding matter. This doesn™t v, .

Frep s

D i

" When we speak of language, we implicitly agree to disregard certain
aspects of linguistic discourse as somehow sub-linguistic. Fred Astaire
and Ginger Rogers may make something of the difference between ece-
ther and eye-ther, but no normal user of the English language shows
such a concern. Regional accents and personal idiosyncracies produce
recognizable differences, but these are not taken to be differences in
- language. Whether it’s ee-ther or eye-ther, it’s still the English word
3 “either.” Our understanding of sound works in a very similar fashion. We

%%L/f(sjﬁ wiv. know that our neighbor’s lawn mower sounds very different when it’s
twd?"‘o Fod'vsmowing on the near or the far side of the house (and vive la différence!),
¢ e 'devt-yet that difference does not change our nomenclature. Whether the sound

gi . ~ . W . » . . .
] comes from the near side or the far side of the neighbor’s house, it is still

A5 ¥ . , .
f‘aw"'/'thg sound of the neighbor’s lawn mower. The sounds are different, but
o the name of the sounds is not (Metz). Systematically. the name of a sound

understand sound, but it does suggest a very precise basis for our descrip- -
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refers to the production of sound and not to its consumption, to the object
WMMMM&WLQM- edge of the auditorium? Certainly it doesn’t die there; it must eventually
Yet the hearing process necessarily involves important variables that i reach the ears of other audience members as well. Radiating out like a
often outweigh the sound itself in importance. It doesn’t take children s””é“"g ¢'wicone from the actress’s mouth, the sound pressure soon films up the entire
_long to learn that the word “Boo!” does not by itself produce surprise. °d¥a<<%, auditorium, bouncing off the walls, the floor, and the ceiling, and bending
When a child jumps out from behind a chair at the other end of the room 46%tp«¢  around audience members, chairs, and posts until it is finally conﬁ;‘l?:'t‘ély
and shouts “Boo!” the reaction is likely to be mild indeed. When my ten- & absorbed.. The’ "(’“W straight line from sound
year-old suddenly emerges from bencath my desk, on the other hand, she 2 ‘é ke evént Wr is thus radically incomplete. In addition to direct
can be assured of a good return on her “Boo!”, however quietly it may be 4¢ °°‘ wl-s- sound, there is also a great deal of reflected sound or_reverberation,
QpO]\Cll To be sure, the sharp attack of the letter “b” contributes to the e W{""" @produced by the sound that redcheg the hgdrlng ear ()nluﬂcr b()unung
effect. (If perchance you are not convinced of this, try to scare someone welge off one or more surfaces. In a large room, the delay between the arrival
with the pastoral attack of a “Moo!”) Still more important, though, is the - ~Adopunk of direct sound and the arrival of the last reﬂecuons can be quite long.
proximity effect obtained by a good surprise. The effect is dissipated if , (,°° - When the full"effect of three-dimensional reverberation is considered,
the bOOCr “holds her hand in front of her mouth or looks away from themm delays of mult]ple seconds may eaS|]y be encountered.
booee. The reason for this is very simple: the surprise is created largely s, psjw.  Contrary to popular assumptions, even apparently instantaneous sounds
by the sudden arrival of a zone of sound pressurc. on the ear. Anything o octsag , thus have a considerable temporal dimension. Our notation systems for
that diminishes the sharpness of this experience (standing too far away, g sound reinforce a received notion that separately produced sounds are also
whispering instead of shoutmg facing away from the booee. or uttering . ° perceived separately. As they are printed, Hamlet’s words “To be or not
the “Boo!” before emerging from the hiding place) spoils the effect. K}“‘%T to be” provide a blueprint for sounds that are clearly separate and sequen-
Having learned to distinguish between various versions of the “same” o2 tial. As they are perceived, however, the direct sound of one word is often
sound, our ears tell us how to react not on the b?lSl% of the qound event ¥ u&.,ﬂ ¢ heard before the reflected sound of the previous word ceases. Musical
alone, buf also according to our ‘perceived relation to that sound event. & . “notation systematically distinguishes | between melody (scqucnllal sounds)

How does a sound event contribiite (o~ hearmg—’*'And“what are we > Ofla*ef‘wamarmony (simultaneous sounds). Yet the sounds notated as sequential

Gl actually perceiving when we hear? In the previous section, L explained the + w{ z..are heard as overlapping, thus confounding the received distinction. The
“%molecular basis for sound’s characteristic compression/rarefaction cycle. ™ F}’““” “reflected sounds of the first beat of the measure continue to be heard as
j'mé— Vibration creates pressure, which is communicated through a medium. At ° the direct sound of later beats reaches our ears.

{  the other end of sound’s path, the human ear collects that pressure and = wAberd  Such a distinction might easily appear purely academic and theoretical.
transforms its mechanical energy into electrical impulses that the brain }Wrwwc «Our ears know, however, that this is not just a question of splitting hairs.
undérstands as_sound. Sensitive to frequency (pitch). amplitude (loud- N—QW Who has not been in a large auditorium, cafeteria, or gymnasium and had
HC\S), dnd many other factors, the human ecar is a mar V(,]()ll\ly sensitive T\ trouble lnak]ng out the gpcaker s words. The master of ceremonices may

s organ capable of very minute distinctions. The ear hears not only a sound’s ., é’h « be saying “The winning numbers are seventeen, forty-three, fourteen, and
D‘H’“”‘j fundamental frequencies, but its harmonics and overtones as well, thiis @“ 214 s1o.5€VeNty-two,” but what we actually hear is more like “The win

Bk facilitating the distinction between male and female voices or French horns ‘dm num seven four: four. seven " Because we know

and saxophones. Through the ear’s ability to sense not only pressure but ——¥¢ “'what to expect in this context, we easily complete the opening words, but

But what happens to the sound that goes straight to the spectator on the

the rate of changes in pressure as well, we are able_to_measure cven —§ strain as we might, there is no understanding the all-important numbers,
minute differences in the sound envelope, and thus to d“lmEUlJlbﬁlween ‘ for the reflected sound of the first part of each word is bouncing all around
b individual voice patterns. . ' ' the cafeteria—off chairs, tables, floor, walls, and ceiling—Ilong enough
) "2y Theear mustdo far more than this, however, foruntil now I have assumed to obscure the direct sound of the second half of each number. We are all
», ku that sound arrives directly to the ear, in a single pencil of pressure. This is aware of the difficulty of understanding a telephone message with the
;:s * precisely not the case. Imagine an actress standing in the center of a stage in : competition of a nearby conversation; our ears know that speakers in large

a large auditorium, 150 feet wide and 200 feet deep. Since sound travels at - halls often provide their own competition.
about 1130 feet per second at 70 degrees Fahrenheit, the actress’s voice : The subsistence of reflected sound does more than block understanding.

takes approximately one-eighth of a second to reach a member of the audi- - however. Our ecars are marvelously luncd instruments. extraordinarily
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Imagine that there are two actors on our stage, one facing the audience, e g

the other facing backstage. The lights are low: the audience cannot always
be sure of seeing which actor’s lips are moving. Yet we never have any
doubt whatsoever about who is speaking. Our ears tell us.

The first actor, facing the audience, sends a strong ray of sound directly
to each spectator (as well as an infinite number of rays that reach individual
spectators as reflected rather than direct sound). The words pmn()umed
by actor two, away from | the audience, are prevcnlcd by the actois own
hedd from reaching spectatorq directly. In order to be heard at all, these
sound% must rebound off the set or backdrop, thus taking up to three times
as long to reach Spectalors. Fortunately these spectators are also auditors.
Their cars rapidly process this data_and casily distinguish_between the

ol of sound’s itinerary. During the course of its plCaresque journey from
productlon to perception, sound not only takes many specific courses. it
sets in motion a particular medium and is reﬂected off partlcular surfaces.
Imagine the difference that would be made by staging the preceding ex-
ample of two onstage actors in two different theaters, one a plush Broadway
theater with a velvet backdrop and the other a high school gymnasium
with a concrete wall at the back of the stage. Just like a tennis ball thrown
toward the back of the stage, the actor’s words will in one case be mufiled
by the backdrop while in the other case they will shoot off of it at ncarly
their original velocity and volume. While few people are aware of the
theory underlying such differences, our ears are surprisingly attentive to
them. They seem to know that certain surfaces reflect different frequencics

words that_ar¢ being_spoken directly to them and the words that have o P"\Q‘L‘V"‘r( better than others, that some surfaces absorb_more sound and” dampen

bounce around the theater before arriving. This ability to measure the . "‘t"o%w%s ecific frequencies more than others, that some environments will con-

ﬂratto of direct to reﬂecte(T sound prov1des one of our most important
v | capacities: the ablhty to dlqtmgulsh between sounds that are being spoken

{10 us and those that are meant for others. Imagine John Wayne walking -
down a line of new recruits standing af attention. The script might read
“Johnson, straighten up. Jackson, button that top button. Jones, get that
chin down. Altman, where’d you learn to tie a tie?” and so forth. The
name at the beginning of each sentence, apparently spoken to gain each
recruit’s attention in turn, is actually quite redundant, for as Wayne moves
down the line there is a change in the ratio of direct to reflected sound
heard by each recruit. I need no course in acoustics to know when it's my
turn, when I am the one being addressed.

In other words, the fact that a “single” sound reaches our ears over a
period of time permlts us to reconstitute certain facts about the circum-
stances surrounding the production of that sound. What our ears arc “doing
isa form of narrative analysis. Théyvflr"éaqna]ﬂmg the narrative EIO(I[ iced
by sound pressure., in all of its complexity, in order o d\LCI(dlll how. by
whom, and under what conditions that sound pressure was produced. To
be sure. somie people have ears that are better trained in this process of
narrative analysis than others, but we have all developed over the years
a great deal of expertise in this area. We use the delay between visual
information and the first arrival of dlrecmto determine the distance
of the sound source. Th he difference in 1 the characteristics of sound arriving
at our two ears permlts us to locate the sound source laterally. The_ratio

of reflected to direct sound helps us to decide whether the speaker is faung
us or not. Combined with other information, this ratio also helpsus

recognize the size of the room in which the words are spoken. By noting ko

Iy

il

tinue to re ectMtely while others will restrict reflected
sound to a minimum. In this way, evemm the window,
our ears tell us that it has snowed during the night. They help us distinguish
between the recording of a junior high concert made in the gymnasium
and the next day’s recording of the “same” concert made in an upholstered.,
acoustically treated auditorium. They help us to get the “fecl” of every
room we enter, without ever touching any _of the room’s surfaces.

The Tact that we coie equipped with two functioning ears each makes
still more information available to us. Because all sounds that are not
exactly equidistant from both ears arrive at our ears one after the other,
and under slightly different conditions, our ears are able to localize sound
laterally as well as in terms of distance. Especially when alded by a
radar-Tike rotation 6f the head, w@n@lrsgng_r g_lywdned
information about our soundscape.

Our ears are so good at decoding sound that it would be a shame to
deprive our terminology of our cars’ (chrlISL Without entering the
specialized worlds of acoustics, audio engineering, and otology, we must
nevertheless find ways of respecting not only sound’s material heterogene-
ﬂut also the cleverness of our ears in analyzing the auditory narratives
that it constitutes. Constantly delayed, dampened, reinforced, overlapped
and recombined, sound provides us with much of the information we nced
to understand its origins and its itineraries—but the existing terminology
clearly does not. T—

The Sound Record: Recording the Story of a Sound Event

Ho;(m 3

how long the reflected sound lasts, we refine our conclusions about the « ;. icicir- Every sound initiates an event. Every hearing concretizes the story of

originating space. Tijes »\m r, that event. Or rather, it concretizes a particular story among the many that
In fact. we regularly draw still other conclusions from the other aspectsl( v

R could Be told about that event. When the baseball broke the window, [
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was outside, more than a little worried; I heard the sound of the bre?ak
directly, with little reflected sound, since there are no walls and ceiling |
outdoors to keep the reverber
favorite chair, right next to the bro
to the direct sound of the impact but also to aro
My mother was ironing in the back roon; . i :
broken. but the muffled reflected sound that reached her didn’t specify wu $eso
whether it was a window, a vase, a car headlight, or something else stll. Vol gy
Doing her homework in the second floor back bedroom. my sister hi .,
knew anything had happened. At least until she heard my father hcllnw.hu__ié,%;}u

All four of us heard the “same” sound, yet all four of us hecard aw wiluo
«diTTerent” SouRd-OF ot in a o useTul fasHIoR. €ach o uvheard ¢
T different narrative of the same event. Sound’s existence as both event
and narrative immensely complicates—and enriches—our understanding - %
Usually discussed as the most transparent of classical narratives, sog-nd is o4t
in fact a Rashomon phenomenon, existing only in .‘_llf_fifla"?}}_‘fSlv(v)r!c,su,of, .
various perceivers of the Q@M_efygn. Potentially 1‘mp0'rta.nt apropos of ’ ""ﬁt 4
any sound and its perception, this Tact takes on special significance in all . -
media that make use of recorded sound. For what the recor

d contains is 5 2 spilel.
not the sound event as such but a record of a particular hearing, a specilic / vgﬁ:a_o;.

omful of reflected sound. F¢ 7.

F.r

ekl
(OC(

version of the story of the sound event. Every recording is thus si'gned, -
~it were. wiih the mark of the particular circumstances in which it was
heard. A recording of the shattering window made next to my father s
casy chair will be signed in a different way froma chordmg of the “same
event made next to my sister’s desk. Every recording carries the clcn.lcnss
of this spatial signature. carried in the audible signs of each hearing’s
particularities. Even when_those signs zu'e>/C(ﬂtr‘zg_lgg[y%gg_hgy_e“‘»t_)je.gn
n they seem not to match the visual data provided

on that is narrative and

tampered with, even whe '
with the sound record, they still carry informati
spatial in_nature.
" The situation is immensely complicated by ' nd rec
never convey exactly the same information that a.glvenk‘au‘dlto_r wb’fﬂd
experience. Far from arresting and innocently capturing a particular narra-
tive. the recording process simply extends and complicates }hat narrative. Vi /
“Just as the upholstery of a particular sound§cape has an impact ()n.the 20 Jw?"
sound narrative, so the way in which sound is collected and entered into ™ ghluin

the fact that sound records

memory becomes part and parcel of the overall sound phenomenon. feIC‘ﬁleZ&'
~ Even in the simplest of sound collection systems. decisions regarding o Ao*’.m

the location of the microphone carry enormous importance, cspeciqlly
when the sound is to accompany a rclated image. Should soumlfovlklgc”tlon
take place in the same room as the sound to be recorded? Al whqt fhslrz}ﬂce?
Under what acoustic conditions? Or should soufid collection be ira rémote
loeation. thiis reducing volume. dampening certain frequencies, and in-

ation going. My father was sitting in his-hvc;sg“ Vendl .
ken window; he was subjected not only twv\l-g i c(pfo'\

she thought something had sw/wd o jr.
U s

wdly = Falddor oyt

—
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creasing the ratio of reflected to direct sound? This approach will certainly
convince auditors that they are not located in the same sound space as the
speaker. In fact, if the reverb level is high enough and the image slightly
out of focus, the sound may even appear to have been collected in a time
Trame different from its production. )
" The process of editing further complicates the question of microphone
location. SM',‘?E&P‘“"‘C location be changed cvery_time the
camera is moved and the shot changes? Or should sound logic remain
entirely independent of image logic? To what extent is consistency of
sound collection nccdc(l»’f Must sound collection decisions be subordinated
to nar;atixggqngghs? Under what conditions may the volume and spatial
characteristics of synchronized sound be modified during the editing pro-
cess? Are there special volume and reverberation requirements for sound

effects recorded separately from dialogue? All these and many other
questions are implied by the simple necessity of choosing a microphone

750, w2o lOCAtION.

Since the very beginnings of sound cinema, filnumakers have been
convinced that intelligibility is one of the most important requisites of
recording speech. Indeed, nowhere else are the stakes of microphone
location so clear. Imagine that we are recording a sentence spoken by a
woman to the man she is facing. While she is speaking a child walks
silently past, catching the woman's attention and causing her to turn away
from her interlocutor. Now, in order to maximize the intelligibility of the
woman’s words we might legitimately decide to “pan” the microphone
with her, so that she is always talking directly into the mike, maximizing
directsoundand thus intelligibility. Note, however. that this decision robs
the sound track of its spatial characteristics. Instead of telling us that the
woman turned away from her initial position, the sound track implies that
she continued to face in the same direction.

'If, instead, we choose to retain the initial microphone position through-
out, the sound track will exhibit a faithful spatial signature, but it will _
almost certainly reduce our ability to understand the final parts of the
woman’s sentence. We will realize that the woman has turned her head
while talking, but, like the man to whom she speaks, we may miss some
of her words. Recording choices, as we easily see from this example,
govern our perception of particular_sound events. Far from simply re-
cording a specific story of a specific sound event, the sound engineer
actually has the power to create, deform, or reformulate that event. In the
example just illustrated, the sound engincer must choose to allow cither
deformation of the dialogue or mistaken perception on the part of the
audifor.

or is microphone location the only variable available to the sound
engineer. The n_lig‘_'()[ﬂ]‘(gggmi_l,s;cI,_f___;,n;1}\19‘111‘51qy}‘!_1<>iccs regarding the type.
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amount, and source of sound that will be collected. It is perhaps useful,
in an image-oriented world, to think of the mrerophone as a “sound-
camera,” a collection device for sound that shares many of the characteris-
tics of familiar image-collection devices. Just as cameras may have wide-
angle or telephoto lenses, changing the angle of image collection and thus
the apparent distance of the object filmed, so microphones vary from
omnidirectional to narrowly focused, thus changing both ‘the angle of
soundcollection and tk the apparent distance of the sound source Inaddition,
the chdnge in the ratio of direct to reflected sound that deu)mpames a
change in microphone may also affect perception of roo._size and_other
characteristics.

Microphones also vary in their sensitivity to specific sound frequencies.
The familiar carbon microphone in our telephones has an extremely limited
frequency response. Sound heard over the telephone thus always sounds
dull and lifeless. Close-miking with a telephone mike (or stripping the
sound of appropriate frequencies in postproduction) thus gives the impres-
sion that all sounds presented are being heard through a telephone. Since
no microphone is equally sensitive to all frequencies, the choice of a
microphone fairly assures that some sounds will be boosted, while others
will be dampened.

Many other microphone characteristics may come into play as well. It
is often assumed that every microphone produces a faithful sound record.
Actually, no microphone produces an entirely faithful sound record. Not

only does eve rmne have its own parficular directional ¢ Jraracter-
i37ics (ommidirectional, bidirectional, cardioid, __shotgun and so on), but
every Tinicroptone-atso has ity own particular Frequency response, sound
‘configuration; and g power"reaﬁlrements In addition, mdny “microphones
produce unwanted sounds of various types (hum, pop, hiss, buzz, crackle
and so on) in a wide variety of situations (loud sound signal, wind pressure,
close sound source, vibration and so on).

Recorded sound thus always carries some record of the recording pro-
cess, superimposed on the sound event itself. Added to the story of sound
producm—ays find the traces of sound recording as well, including
information on the location, type, orientation, and movement of the sound
collection devices, not to mention the many variables intervening between
collectlo_rr and recordmg of sound (amplification, filtering, equalization,
noise reduction, and so forth). Indeed, the recording system itself provides
one of the most important determinants of sound characteristics; as such
it not only provides a record of sound, it also participates in the overall
sound narrative. Think for example of the differing frequency responses
of 78 rpm records and digital compact disks. It is so difficult to compare
musical performances recorded on these two radically different technolog-
ies that the masterworks of Toscanini and Furtwangler seem diminished

EP YT
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without the wonders of digital remastering (which is none other than an
attempt to restore the frequencies to which pre-war disk recording was not
sensitive). ,

To record is thus to recall to mind, as the dictionary would have it, but
like most mnemonic devices, sound recordings must heighten some as- b

pects of the original phenomenon at the _expensc of others.” So-called “'““f’ :
recordings are thus always’ representatlons mterprelatrons pdrtlal narra- Ll( L
Ml B

tives that must nevertheless serve as our only access to the sounds of the |, " 44
paSt H’WPKU .

Sound Reproduction: Playing the Record of the Story of a Sound Event

But how can we gain access to those sounds? A recording, as we all
know, is not a sound. Without some sort of playback device, a recording
can only sit silently on the shelf. And as long as it sits on the shelf. it has
only one€ space: the space of the recording of the original sound event.
My record of Oistrakh and Rostropovich playing the Brahms Double
Concerto with George Szell and the Cleveland Philharmonic Orchestra ¥ son g
was recorded in Severance Hall. Once I put the record on my stereo and
set the needle down, however, the Concerto becomes very Double indeed. Zelusiipp” Zluagone
Not only do I hear the fabulous acoustics of the Cleveland Orchestra’s iz 5o -
home concert hall, but at the same time I have to put up with the less than I;r“—_‘f‘
ideal acoustics of my own living room. Every sound I hear is thug double, Fostor prd,
marked both by the specific circumstances of recording and by the particu- @pe
larities of the reproduction situation. e

The late Twenties were a time of particularly int flecti thi e

particularly intense reflection on this

problem: Throughout the twenties, movie theaters had grown increasingly B
large and ornate. While the desire to accommodate growing numbers of ocl poechis B
higher class patrons was an important factor in the rise of the picture 20- %4+ §
palace, theater acoustics played a part as well. Silent films depended "¢ e
heavily on music chosen from familiar nineteenth-century sources. Now, Kne - afus.
the nineteenth century had little use for chamber music or small baroque e,

- B

organs, preferring instead large orchestras and enormous choirs,_along ;m“» '
with the long-lasting reverberations and high indirect-to-direct sound ratios V{6ér b :
characteristic of spacious concert halls or churches. The music that silent i

cinema inherited from late romantic composers was thus expeued to sound .
asif it were being played in large, enclosed spaces. Ornate picture palaces 51;; (41,,

with their multiple Tevels, private boxes, rows of fluted columns, andm
endless plaster moldmgs were thus a perfect ¢ envrronment for the sounds Yeus &

of silent cinema. &) :
“When synchronized dialogue came to cinema, however, a new set of 2v. PR 5’
requirements was rapidly imposed. The words had to be comprehensrb]e,}‘j :"“c . 1
to that end the amount and duration of reflected sound had to be kept ¢
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extremely low. Studios thus rushed to create acoustically treated scts,

“open-ended studios, and other devices designed to limit reverberation and

maximize intelligibility. The biggest stumbling block of all turned out,
however, to have nothing to do with film production. It was film exhibition
that caused all the problems. Built to maximize reverberation, those drafty
barns called picture palaces made it nearly impossible to understand the
sFoken word. W@ over the loudspeakers of a huge, hard-sprfgqed
Roxy with three second decay time, even intimate scenes recorded to give
the impression of small, private spaces sounded as if they were set in
cavernous public halls. Carefully recorded speech turned into the same
auditory mush that had become the trademark of romantic church organs
and mighty theater Wurlitzers alike. Only careful redesign and costly
acoustic treatment were able to solve this problem.
—TEven with the practical problem solved, however, the theoretical diffi-
culty remains. Which acoustics am 1 listening to? The Hollywood sound
stage or the Rialto? Severance Hall or my living room? For that matter,
which sound am I listening to? The original sound event or its loudspeaker
reproduction? In order to understand sound—cinema sound in particular—
we must recognize both the narrative and the represented nature of sound
as it reaches our ears in the movie theater. The sound system plays the
record of the story of an event. Atevery point in that chain, new variables
enter, new elements of uncertainty. Sound heads, amplifiers, leads, loud-
speakers, and theater acoustics all force new auditory data on the audience,
just as the recording process itself had earlier introduced an implicit
Viewpoint.” T T

Hearing Events: Hearing the Record of the Story of a Sound Event

Just as sound events remain only hypothetical sound sources until they
are actualized by a hearer, so the playing of a sound record takes on
meaning only in the presence of an audience. Yet the process of hearing
a recording differs significantly from listening to a live sound event. This
should come as no surprise to anyone who has contemplated the difference
between a photograph and the scene that it represents. When we look
directly at a scene we gain a sense of depth from our binocular vision, by
rotating our head, or by moving to the left or right. If we want to know
what's underneath a chair we have but to lean down. In order to get a
clearer view of a specific object, we need only adjust the focus of our
eyes. Yet all of this is to no avail when we view a photograph. No amount
of rotating, moving, leaning, or adjusting will deliver information that the
photograph lacks. We may have two eyes, but we might as well all be
Cyclops when it comes to sensing distance in a photograph, for here the
e of distance is encoded through size, masking, and detail rather
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than sensc;d by the parallax implicit in binocular vision. Without requiring
any special education, we have all learned to use our eyes ra(jlicllzD
dlffer(::mly when we view three-dimensional space and when ‘we vi "
two—dl_mc.ansional representation of that space. e

A 51'mllar situation obtains with the sound representations that we call T
recordings. When attempting to locate a crying child we normally call 7.~ o .-

heavily on our binaural hearing system o provide cues regarding lateral s
ocation, When we listen to a recording of a crying child, no such localiza- ——

tion is possible. However much we might rotate our heads or change
positions, we remain unable to make use of the directional informal'b t
that was present when the sound was produced, but which is no IonlOn e
avall_able in the recording (unless it is in stereo, and even then ihe locat?oe; -
of mlcrol_:)h.ones and speakers plays just as important a role as the location Com
of the orlgma_l sound source). For listening to the sound pouring out of a o
loudspeaker is like hearing a lawn mower through an Opengwin(l()'in'
whereve-r the lawn mower may actually be, it always appearé to be loca d
on the side of the house where the open window is. ettt
Cu:;’:en we listen for‘ a crying child, we are.marvelously effective at &,mu
g out extraneous sounds and concentrating on the cries that we bpCeiny |
recognize as those of our own child. Dubbed the cockrail party effect b 9'5;%’
Cplm Cherry, the process of selective auditory attention is far morz %w‘ifd
dlfﬁqulﬁ_@en we are listening to recorded material. Whereas live sound ;0';# .
provides an extraordinary number of variables, each ‘pern{iti’in‘g’wzingl ro- i
moting selective attention, recorded sound folds most of those varia}l))les l
into a single, undifferentiated source. In a live situation, we easkily'differenl- -
tiate among the various sound sources surrounding us, but v\;ilh recorded %’
souqd no such clear distinctions are possible. ORI e “
Live sound situations reveal the actual relationship between the sound
Qroduger and perceiver, while recordings suggest only an ap areni rel
tionship. If I sit in an auditorium and listen with my eyes closeg toa %eii:-‘ et
of spee'ches', I remain constantly aware of the speakers’ loc:'nion I i(noxz g“““‘“‘"
what dlrecqon they are facing, how loud they are speaking a}ld what boring;
tones of voice they are using. When 1 listen to a recording (;f the same & i<,
meeting, I can no longer locate the speakers. Nor can | be sure of‘their o,
3ngma]db_()’dy~p_qgm,hyolgwmnes. Depending on the type, loca- Z¥aksar, . 8
t;]on, an dmovemem ,Of thf: microphone(s) used in the recording process, W
e recorded sound substitutes an apparent sound event for the original ° e g
phenomenon. Revealing its mandate to represent sound events raiﬁéf&than i ed
to re[?roc{uce them, recorded sound creates an illusion of presence while ox 7, i |
constituting a new version of the sound events that actually }ranspircd -awtm‘;
Wh?it hap[')e.ns in the course of a hearing event is thus not the c;( ecte'dmst i
detective activity wherein the hearer scarches the recorded sound lr:li)ck for a2 . ;
Proige. .

clues permitting reconstitution of the original sound cvent. Instead, Wedvia tmu.
. 3 ’ Mads »‘ouﬂvn
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follow the trail that has been laid for us all the way to an apparent
sound event hiﬁrlg_a’ll_glﬁjural guarantees of reality but only partial
correspondence to the original | sound event. Indeed, it is the partial nature
of the relationship that makes hearing events so fascinating. If therc were
no connection between the apparent sound event and the original sound
source, recorded sound would not have its extraordinary capacity for
ideological impact. It is precisely because recorded sound seems to repro-
duce an original phenomenon that recordings attractand Told audiences
so readily. Between the illusion of reproduction and the reality of represen-
tation lics the discursive power of recorded sound.

We hear recordings with the same ears we use for live sound. We reach
conclusions about the evidence provided by recordings in the same way
that we interrogate and evaluate live sound. We constitute apparent sound
évents just as we directly perceive live sound events. Yet recordings
systematically fail to justify our confidence in them. Most listeners have
learned to concentrate on the aspects of sound events that are most faith-
fully rendered by recordings and to pay little attention to the aspects
introduced or transformed by the recording process. A proper theory of
sound will accept no such selective deafness. It will pay special attention
to those very points where confusion is possible, recognizing in such
moments of imprecision, indecision, or incoherence the very place where
sound seizes the opportunity to take an active role in the definition and
exploitation of culture.

Sound Terminology: Talking about Hearing :
the Record of the Story of a Sound Event

Often called “distortions,” on the theory that sound recording is a
science of reproduction rather than an art of representation, the variables
introduced by sound’s material heterogeneity. along with the system con-
stituted to record (that is. represent) it, lic at the very heart of film sound.
Though they may constitute distortions for the sound enginecr, the marks

of the sound narrative and the recording process that appear as part of any

sound record constitute the very text of the sound analyst, the fundamental §

signs of the sound semiotician, the basic facts of the sound historian.
Central to the interpretation of film sound is the fact that multiple
moments and operations must be carried simultaneously by the same final

| sound frack. The characteristics of sound production, sound recording,
sound reproduction, and aud) tion_are_all superimposed in a @

single experience. When we hear any particular film sound, how_do we
know 1o whom to attribute it? Which part of the sound chain has produced,
{selected, highlighted, or masked it? Does a decrease in the ratio of direct &

tor indirect sound mean that the character has turned away ., an obstacle has &
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been introduced, the microphone has been moved, the sound engineer has
fiddled with the dials, or the spectator has shifted her position? ‘

To s‘tudy film sound is to take seriously the multiplicity of possible
(!etennmants of any given audience perception. As a complex representa-
tion fYa complex sound event, cinema sound offers sound designers
mﬁmte' ppssibilities for creation and obfuscation. As such, it also offer;
theoreticians and critics of cinema sound fascinating opportunities tg)

recognize and analyze the techniques, conventions, codes, and ideological

investments of. the sound chain. This work is only beginning. It will
move more quickly if we adopt a vocabulary that reflects the material,
heterogeneous nature of sound presented here.



Notes

1. The Material Heterogeneity of Recorded Sound

Bordwell 1990. Not surprisingly, technical manuals aimed at the production of sound
rather than at acsthetic analysis of sound present a far broader terminology . The best
and most complete of these manuals is by Stanley R. Alten.

As a general rule, sound waves will be reflected by (that is. bounce off) obstacles
having dimensions greater than the wavelength of the sound. Since audible sounds
have wavelengths varying from about one and one-half inches (the C above the
piano, 8372 Hz) to 70 feet (the C below the piano, 16 Hz), with the fundamentals
of most sounds having wavelengths between one and eight feet, most acoustic
situations will produce a combination of reflected and refracted (that is, bent) sound.

2. Sound Space

“Reproducing Sound from Scparate Film.,” JSMPE 16 (Feb. 1931), p. 152. Just
threc months later a patent taken out by W. Bouwa, for “Apparatus and Mcthod for
Localization of Sound on Screen,” was reported on in JSSMPE 16.5 (May 1931),
643-44,

On the particular outlook of sound technicians during this period, see Altman 1992,

Itis difficult, however, to reconcile Maxficld's total mastery over cverything related
to reverberation with an obvious oversight in his 1938 reprinting of the microphone
placement chart from the 1931 article (p. 73). Whereas before 1931 only omnidirec-
tional microphones were available in Hollywood, by 1938 the ribbon bidirectional
mike and the cardioid mike were widely used, especially where dizlogue had to be
recorded with Ienses of large focal length, such as those charted in Max(icld's graph.
Now, it is generally recognized that the cardioid (directional) microphone collects
far less reflected sound than an omnidirectional mike at the same distance, thus
permitting placement of the cardioid mike at 1.7 times the distance appropriate for
an omnidirectional mike. Is Maxficld’s blind spot perhaps a sign of fidelity to the
parent Bell/ WE/ERPI complex? Whereas Olson’s directional mikes were (ic\'L‘h’l""'l
for RCA in the car drtice et Dl tiin il b o




