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we easily note the important role that sound is destined to play in this
area. Qound's ability!o iilluse1he_allgrn4 eygli|OfqUghqg1-the-illure-is

I J matched bv sounlt_.: ggugl=-._gpg-i1y,tq-!,JtX"c,ir-era y_(b S&U.ql!.t. :flbe
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The Material Heterogeneity o[' I{ccorded Sound

Il ick Alunutt

When we understood cinema as a text, we bomowed our ternrinology

ancl our methodology fronr previously establishcd textual dottlains. An

understancling of cinenla as event requires new terrns and models fbr a

new type of Uult i-dinrensional analysis. I t  seems especial ly appropriate l lu,".t-^ . ; ,^-""  
i i r . l f , l - r lerre l r rnmerr t  nf  r  new voc;rhr t larv gPauvr '

!o begili6is reto,tling prirce"s.s wiih the devekrpmerrt of a neY vocirbulqry

rl hugc. Stlrrtllrtls ot. irrtc-lligibility {c_vctgpg_t! !1L!-tc_lg!_cj!1149-11y$cd" i Etly*oog,ayll'-._."glt$'_rii*';- F-.llyt"oo<i_rr99].elc-v_jgjprr_r.rtgf,gv-
I narnic range set expectations for the radio and record industries: film
I muslc now nils our llvlng rooms and shopplng mails. Kadlo-entorced

siEfril6?tliZation of speech aroffif*a middlEclass, iron-regional model has
hacl an-e n oiffi o[s frnpact ffi s' o f speec-h-pat te rn s,
yllg crngry F9*g-rven incleased meaning 1o_ tle qmallqil soun'd-eve*r1is
of 'cveryday l i fg. Today. poli t ical writers learn lheir (rade lrorn cinenra
scriptwriters; the poli t icians try to deliver their one-l iners with thc panache

r
:
b

I
t
f,
f

, t r rL
Pon ir {" lF-} [
L.&1. &"txa"

{ [ ' "
kt,q,*" 

4r,.{*fi,'5i4, buio

FV of nrovie comedians; and now television and cinema have begun to edit
; , l t {  dialogue in imitat ion of pol i t ical  sound bi tes. Everywhere we turn, we

find sound providing a perpetual and highly charged interchange between
cinema and i ts cul ture(s).

Cinema as event. replacing cinema as text: this will be the watchword
of the ninet ies. as rve shal l  sec in nrany ol ' the cssays that rnake up t l r is
col lect ion.

fpt-ngr,gd AUly;is, ioi sound itsell is particularly event-drienieAlsctf . v""ct{P',

ff[e-."uili"i$-analysis tlii giu.n ut tuny terms and techniques fulty"l{Jhera
consonant with a textual appti,ach to cinenia, -ryg41-ttg19rygc11c1ry- fras 

urf: a"

much to offier to an evcllt-oriented acsthctic. In order to reap sound'sl t:I
fiarvestfowever, we@oaclt to sound. replacing lhc 1ie'-,{
idealist modqEqllqrcd by nrusical analysis witlt incrcascd sensitivity to]e{:!{t-'
sound's Greediilcnsiirffiilateriality. 

'* 
z,--Cuirent 

affiaches to film souncl systematically borlgrv-q nrqgicgPl$9r'
model. The most influential introductory lilm textbook of the 1ut, ,1..3dc':ff:qi+
.i@g" the acoustic properties of sound as loudness, pitch,.and timbre.7frffit,
ThFdefinition is baied on the apparent assumption that all film sounds?M.-S;
lpve the nature of musical noteS, that iS, they are single phenomena, Y;jii:i
froduceO instantaneously, emittecl from a point source, and perceive'J inln','Sea'

4441aedi4tc, and direct-fashion. Witb a delinition like this one, we-can '.!'"1,\'o

e-plain many aspects of film.sound, such as contrasts or confluenc€S in rt::rrol'an

ibjur", frequeniy, and tone. "i!'ili '"',
In fact, since the ternrinology is bonowed from the realm of music.. Ie lj Jrl

find that with these terms we can handle almost any of the types of analysis ,r!n""C

typically piacticed on a nrusical score. We note [{itchcock's suspenseful Vit'"'
dTminuendo frorn a loucl slanr to muffled scratching, the harmony of Orson
Welles' bass ancl Joseph Cotten's tenor, the melgdic gifts of Cary Grant
and Katharine llcpburn, the awkward tirnbre of Zasu Pitts and Jcrry [.e rvis.

IL
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or the varied instrumentation of the "symphony of Sounds" wirh *trich ) !te-e marmet in which sounds are nroduceal. Three elements are required fori'.11l,Jil:i,:Xll*1"#::ffil[,":',,[i]:[1#:""J,1'#'",ii1"i ,,To 
ffiffilt##*ffi.]ffi!"Gli',;i'J,l!'f,,i""1

sounds according to lhe musical crileria of k)udness, pilch. and tirrhre, " -. of the vocal cords ora violin srring. Second. rhe'batAffiC{!3lg-pl€.
then these tlree criteria would suflice for the anllysis of lilm sounJ. al!!:- in a mcdium whose Inolecules can tre liet in motion, such as tir, waier, or

Yet rhis is precisely whirl we cannot do. .\.Y!i!e all llAjgul(ls h.rye 
- 

aEii6idiSil (soun<l cannor be lransmified rhrough a vacuum). Third, the
lgudnqss. pilch.and timbre. not a single!99!d ilcinelrapriFntlequ:rtely r, l*,- tr!!!!nj!!ilAmedium must ahsor! and rranfoir rhe*original vjbratiQ[:jn
desc fbed 'w | l h th i smus ica | . l en | | i no |og } . I n | Jc t .  o l cven | | l us i (a | ' s ' unds /G , t f r t 1y f9 !1118 is inp rcs "u re 'Whenav i  i n � � � � � � � � � � � � � � � � �
canbe lu | | ydcsCr ibedw i thn lUs i cn l l e fn | i t x | | oFy .Morcapnr i )p r i : | | c f ' r l - fw i J . t t r e . r r r . l t c . r ' i 6 i f l hcsu l6und i l gm� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
dc$ r ib in8n |us i ca |sco res tha | | i l k l i v i du i | p ( | l b r r r ranccs . rnu r i ca I t c r r r l i n r l | - . ' 1 ' o ress tueD6$don | rmo � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
opy pays fitlle attenliqn lo thc derails of any paniculrr ncrfornuxce. ,Y"1* in.-=n-O-6ni!-lr"u"i. r"iinrun, ,,'npiiio, is aChieltd. As thc \trin8
cgncentrating instead on the conunon faatois jrrining all perforrnances of t4ql 5t{'{"sians back, the molecules rush back to fill up the void left by the ileparling
thesame score.l f l  attend three concens ol Mozafl 's -Litt le Night Mu\i4," uoa"? Pi ' .{; t .ng. When the slr ing reaches the end o[ i ts travel in the opposite
6Fe in a welf-uphofstered salon. anolher in a large concert hall, and a third \,/ t''rr 

ai,""iibn, rnu"in1un1 ,ir"futtion <rcurs. ln order to create a speiific.
inaci lypark, IaminonesensehearinBlhc"sanK'nrusiclhrcelimes,, rccosnizable nole this process mrist- be repeated in mpid succession hun-
thal is. music lhat is represented by a single, idenlical score. Yet how - ap.{ao.^ 66di o..uen thou.oni. o[ timcs a sgEinif. For--exantplc. lhe C slring
differcnt are the sounds that reach my ears during th€ lhree concerts! i"t lf tr.""ojr a violin causes the suffounding air to go lhrough 196 rct pressiut/

Musical notation assumes that each sound is single, discrete, uniform, rarefoctiort cycles per second, commonly expressed as a frequency of 196

cps or 196 Hz. In other words, what we call the musical note G below

middle C is in fact a series of rapid changes in pressure.
dGilrsiue dinrensions, cglqgglilg the fact that sound is in-reality nrult-ipie, Even taking the three-dimensional nature of sound events into account.

a speclnc event. w.:i,, . results from stressing inst€ad the lower harmonics. If the oboe, trumpel,
ln order to respect the disqursive comple{1y thqt F charast€r'stic of all 

'"'I-J' 
nut", an<l celkr soun-d so recognizably different, it is primarily because

*Y1_:::li1_::-:ll l".gt* 
.ql!n.u,e 1o g:p"id on a funclanrentallv 

I in.y produce radically differe;trqnrbinarions o[pa4!rl:
conceptual lernrinology that remains insensilive.to. sound's phenome- | 'foiif" few peolieire rrainedlo hear harm-6fiiilid overtones. _mo\t

complex. heterogen€ousr3ltdthree-dimer19nal.-As a concept. middle C however. thi;description vastly oversimplities the situation. Whereas an
exrsls lndependenlly_of space and timc.-in lhe ab(tract n tion oft sound electronic lone gencralor is capable of producing lure lones. alt musical
ole[oxt-jr"1eJl 2q2_cjclcs pcr.sccnnd. .A !rcalily, howevcr. nrr tw0 instrumenrs produce nt{cs lhar combine a/un.tm.,rr1l frfquencv {ruch rs
vJ5 !ons .o r I l | | dd |e ( .a � re |de  | ca | ,bes lus lo ! thed l | | c ren | . l cn |F } r i | | i r nd? . i k ' . (& , t$ev io l i ' . s |96H/Gs l r i n8 )w i tha lg j9 lg - !4 � � � � � � � � � � � � � � � � � �
sP4nal clrcunlslances ln whlch tney onglnale anu are heand. lhe In dle tq-alt whose frequj[qy is a whole nutnber mulliple ol the lundamenlal) and
C located on the frst line below the C clefmay be only a cohcept, but the g Lq,i.".,c ou".ror"iiion.j*6o.. frequelcy-is relarediq the fundarle4a.l.apcordi,ng
slq$Lth,al yq hear vith our ears-whether on lhe slreet or in a novie+ (&!,ri..r,ao 

a morc complex formulil. Depending on the instrument and the way
lheater-is a heterogeneous evenl lhat canies its own temporal and spalial 5 I iiis pliyed. the combination ofharmonici and overtone\ can vary tremen-
dimensions and constitulg lfll-fledged narralive. when we listen to _, [ .- aouify.'wtr"n played in such away as toemphasizethc upper harrnonics,
recorded sound we arc therefore always listening to a parlicular accou"t - Ltfr for eiample, tire violin sounds harsh and stridenl, while a mcllow tone
of a specific event. ,lllTb . *.,rr r---srressins instead the lower harmonics. If the oboe, trumpel,

nality. lnstead we must have a terminology capable both of respecting r1u$*j".. lisreners will iapirJly recognize their absence, as when music is played
sound's helerogeneous nature and of tglliJtg the. narrariye_co4p:nelt U;fa ii through the telephone or oier an old record player with limited frcqucNy
bullt inlotheveryprocessofrecordingandreproducingsound.Thi\art icle =J;;; respoise.Whilerhelossoflhesepart ialsreducesournleasurcinl istcninF
p.oposes such a Ierminology, based on a schenratic but systematic revi"r , |." X.., r, tomusic, ithay haue aneven moie rad ica I effect on other sounds. sp(Egn
of the physical phenomenon thal we call sound. trorr..iifr,l^ , L**". becoines tar morc diflicult lo under$tand, voices and familiarof the physical phenomenon thal we call s(,u nJ . tr o, f.6 L a . . [tguage becoines far more difllcu lt lo under$tand, voices and familiar

Sound Events: The prcduction of Sound i , [.: sound effects may beconre har.der to difl erentiqte, gvcn gur abi lity o Judgc

wlar is sound? whar happens **",,"",,0 o."u"? whire rhis is | $:jltlff";f-1iT*l"s;r':*x1,.:ffi,ffi'f,,:113R1;"1 
"tn"'

hardly a techl|ical lrcatise, it will nevenheless be uscful to rcc:rll thc I tn f*t. most'of the events lhat wc think of as a single sound are nol



a wooden case, and lhe air trapped inside lhflt case. Each of lhese lhrea - J evenl. Rceagnizilrg lhe extent to,yhich sound sets maller ir ntotion-
Antribures to the overall tone of the note played: btl"d rf' ufU"it inuilibiyJe readily see fi6iirpoflarrce;f developinga vocabulary

For what we call a sound is tyPically made up not only of multiple JrL.t-L '( and a ffEiF-odology appropriate lo the iomplex materiality of sound.

18 | Material Heterogeneiry of Recorded Sound

singularat all. The musical rnodel of tone generators and violin strings is
Eitrenrefnrisleading. If a violin note could be produced by a violin string
aktne, then Stradivarius would never have bccotttc a household nallle.
Every violin note is a complex event combining the vibratiotts of a string,

soundscape of The Wizard of Oz is the gulf separating Margaret llarnilton's
staccato attack and nearly instantaneous decay frorn Judy Garland's ability
to ease in and out of speech! Anyone who has ever tried to edit dialogue
will understand .iust how inrportant the eletttents of tlre sound envclope
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mean that we have to be molecular physicists or sound engineers to
understand sound, but it does suggest a very precise basis for our descrip-

tion of sound events. lt is no longer sufficient to analyze a musical score

or a written text to understand the effects of a particular perforrnance

t,

lrequencies, bul actually has muliiple different iunlimenlals prottuced c-lr 'Q rob!.I;slead of ilescribing juit aiound's t"uOness. pitch. and tinrbre. we streis
ofer a petiod oI time. Think of the tollowillS fttrniliar sounils: a refrjPera- iq?fi , t !{ th;extent to which every sound evenl includer multiple sounds. each with
lor. snoring. a lawnmower, lhe wind. a squeaky door. We lhink ot each J' .e[ : 0,'rf,iis-parricular fundamental and array ofpanials. each wilh its characteristic
as a single sound, bul none is actually single _in the way that an 4-440 J q 3t ,".%iiioun-l1gnvetope, each possessing its own rhylhljg4LillglgCnd.€Igd.
produce-d by a tuning fork is u n itary . Each of these sounds con slitules an w 4 $kil^"-t 6iffi-l ternpor"t rangel-* 

---

event lakins olace in !ime. involvinq mulliple separale sounds organiTed I
in-tGmiti:a ecog;iti6i-e fashion. diven the inrponanii of rhythmic an<t , *.
melddic elements ior our recognition of "ulh oiirr"r" ..""ir, ir *"rro be ! 

The sound Narrelive: The st'ory of a sound Ev€nt

moreappropriate tocpgtparc-.lhgBlan0uilcalpbraserlha4.lg-inC!.y4}al I
Dslf.s. I In order to understand sound as it is produced, we need to tecognize

Yet even individual noles have a lemporal dirnension. Retuming for a [ $e material helerogeneity ofsound events. Sound production is only parl
monEnt lo our violin string, consider the dilference betwecn plucking and _}dr .*.r ':tq of the story. ho*ever, for sound, like lhe proverbial lree fallin! in lhe
bowing the string. ln one case the sound slarts suddenly. reaching its full { erSlt*f forest, must be heard in order to take on its nanative and soci.l signifi_
volume extremely rapidly; in the other case the violinist se€ms to be i5u%kq,v cance. By offering itself up to be heard, every sound ev€nt loses its
sneaking up on tire nbte, teasing the molecules into moving. ralher than z* 

it'{.rl^ a@g4i. surrcnd"ering tlqpitg and meaning of G o*n -tri;i-turelo

I suddenf y shovinEr them: wh"thgr yigl"lt,g. p"* *."i ,t"o, t$;g]u@Gxrs_in *hichjtJtlghr_be heard. to lhe varying narralives

/ pg9:fqggjmgg1gg3t1la.t.. lt rs lollow€o gv lhe,Y,rtd,T. lglllgnq r.@ ,f,a"-*;thal it mighl construcl. tsegrnnrn8 as the vrhralron Inal Induces nrorecurar

I i;11inore trolOr Uow long does ir s1g31f-gl! ygll4gl@$;9g{ a'rld.jJ.irovemeni,l6unrl is not actualized unril il reaches the ear of rhe hearer. 1/'L..�k

I f@"y"y. This stage is called the Tcay. impfllg noiont a temporal ,6J i"'f , j which tranilares molecu lar movement inro lhe sensalion of sound llst-as 
-l+1"',

{ measure but also3 qqllElilq o.I3.Compare. lor_exanrple. the decay ol {l-t6f xu,.. the sound evenl necessarily introduces a lerrporal dlnrcnslon Inlo lnc f}{i.r
I a plickef,string that ia-imply allowed ro spend itsown energy and lhe &,9I C,;r,.J pioduction of every sound. so tgllg!9q4!!4gplion al\v4Js quatante-es e-e"4"

t decay of a plucked string instantaneously dampened by a Iinger. q j.r, Frirkrsound s spatial nature. :::t

fAspartsoftheroxndenvelope,lhesl^gesgfaltack,sustai!,anddecay ! wtren we speak of language, we implicit ly agrce lo disregad certain

f appfl equally lo any sound event. Contrasl. for example. lhe smoolh ?l\4 dlr" asp€c6 olllguislic discourse as somehow sub-linBuistic. Fred Astairc
I aitick oiOrson Wef fes'openin8 voice-overin The MuB itrerrt Atnhersrrr t:n{b-!3{ arfr-Gfigfi;gers mt male sornelhing o[ the difference belwccn ce-

to the sharp attack of Ceorgie Minafer's dialogue. How ess€ntial lo the -ql Ff,k^{ ther and eye-ther, but no normal user of the English language shows
such a concern. Regional accents and petels!-igiosyncl*lss producc

recognizable differences, but these are not taken to be dtlterences ln

language. Whether it 's ee-ther or eye-ther, it 's stil l the English word
"either. " Our unclerstanding of sound works in a very similar fashirln. Wc

are for the establishment of auditory realism. Even when the initial or jt|0,i,know that our neighbor's lawn mower sounds very different when it'are for the establishment ot audltory real6m. hven when tne lnltlal or volr'lr{ Jt L'!,,know that our neighbor's Iawn mower sounds very dllt€rent wnen lt s
Rnal words of d sentence are perfectly crinrprehcnsihle. lhey create an F&-d6 Fr'r-mowing on the ne; or the far side of lhe house (and vive Ia diJJirence!1.
uneasy f€eling whercver part of their attack or decay has been cut off ;n {gt'fi4'L'yetthaldifference.dogutqtc-bA!!geg.!{qgmenclalure.whetherthesound

'  
F - r - ,  -  . . . -  - , . . -  ^ , ;L^  -^ r^LL^- ' -  r . ^ - " -  i r  i .  d i t l" I ,n1rf t  

. .  _ comes fronr the near side or the lar s ide of the neighbor 's housc. l t  ls st l l l  I
i ; " ."^,F.t '  the sourrd of the rreighhor 's lawn rnower. TIre sounds are di f l 'crcnt.  but I

ks io.es from the near side or the far side of the neighbor's house. it is stil lthe editing process.
The Eod_u91!on of sound is thus a material event, lakine pl:::.in space J"" 

' 
:^"h" ,

and tima anclliivolting the disruption ofsurrounding matler. This doesn't-ti,, pld- the nam? of lhe sounds is not (Metz). Systemal ically, thc narD! ol-a sou nd



and shours Boo!'i rhe reaction is likely to be mild inileed. Whennlyten-, t{ ;mff6it1*The notion t[ar sountl travils in a-rtraig,hl line'from s,'unrl
year-otd suddenly emerges from b€neath my desk, on the other hand. she '*q Y"L av6itfi;dnt ear-li-i6uiEdi:cilE-1rrc6mplete. in addition to z/i/?ct
can be assured o[ a good return on her "Bool '. howev€r quiedy it may U" "' tp ra.'.iomerd ii i'G6 a great deal ot !g[g lcd sowrl .ot -revcrberarioJt.
snoken. To be sure, thc sharp:rtl k oflhe klter "h--contribulc\ l(t lhc it Ff.'ApA4CS4 !y the sound lh2t reaches lhr herrinP c:rr onb-jrftcr b(ULcing
effect. (lf nerchance vou are not crrnvincrd ol this. try kr scrrc sorrreone {,allr off one oambJe-fr8-6. In a laree roon'. tlrcdclay bctwecn lhc nrrival
wirlithe pastoralattaik ot a "Moo!') slill more inrpo(ant. though. is the -1al *k of dircct sound6d-ifrE anival oithe lasr reflecti6iC can be qiiire long.
proximiri effect obtained by a good surprise. The effect is dissiprted if IJT;; Wf,En the fulf-effec( of rhree-dimensional reverberation is cbirsidereJ.
Ge 

_booer 
holds her hand in front of her nroulh or loolt !$ay fronr th€ 7;E;, detays of multiple seconds nray easily be encounrered.

booee. The reason for this is very simple: lhe MPlise is created larSely;;-p+,'r- Contrary to popular assumptions, even appar€ntly inslantaneous sounds
by the sudden arrival ofazoneofsound pressurc on thr.ear' Alrything 6 rcht. lhus have a consiclerable lernporcl dimcnsion. Our notal ion systems for
thar diminishes_tFE sharpness of this expeiience {standjng loo tar away,*-F=- sound reinforce a received norion that separately produced sounis are also
whispering inslead of shouting. facing away from lhe booee. (rr utlering *J ,-, perceived separalely. As they are prinled. Hanrlet's words 'To be or nol
lhe 'Bool" before emerging fron) lhe hiiling place) spoils lhe cllecl Ol:"-ir !o b€'provide a blueprinl lor sound\ lhat are clearly seprrale and sequen-
Havingleamedtodist inguishbetweenvariou\versionsoflLc'\ule'6Efff ' t ial.Astheyarep€rceiv€d.howcvcr.thedircctsoundoforrcwordisoften
sound- our ea$ tell us how lo rcacl not on lhe basis ,)f the sound event F.:JE;, heard before lhe reflected sounrl of the-6i6ii6G-[<rrd ce.r.res. Mutiicll
;i;ftfueno-a-eoaing lo our pr-eiveTrelaiio; to that sound evenr. 'r 'i 

" 
iotut-on-ifrGEE1.'."lltdiiti;g-'i.h;;trGiij?t"/-t t"cquential sounds)- 

ftoi; ai?Jl-souna evgnt contntulcl-o trearing?- lrnd-vhaf-ari *.'+3py21ffiharryitt Gimutra*rui riunJ"iFenfrii6irnds notatid as scquential
. , ,  actually perceiving when we hear? In the previous section. lexplainedther r;a-a19-[6rdasoverlapping,thusconftrundingthereceiveddist incti i tn.Thc
'^^*molecular 

basis for sound's characterislic compression/rarefaction cycle. ' 15retrEiial sounds of the lirst bear of rhe measure continue to be heard a\'[ 
vibration creates pressure, which is comlnunic;ted through a mediunr' Al - t!4 the direct sound ol later beats reachc\ our ears.

tfic ralc ol'clu,ngcs irr prcssurc as wcll, wc iltc ltblc' ltl_-tttcitstl!,9- c]-vcll
irinute ctifferences in the souncl envelopg.gnd-thgs to dbtinguigh-hellween

, individual voice patterns.
ol ' 'a. f  

Theearmustdofarmore thanthis,  however,  forunt i l  now Ihaveassumed
j'' l* that sound arrives clirectly to the ear, in a single pencil of pressure. 

'Ihis is
" ; : . : "0 'p rec ise lynot thecase.  

fn ]ag ineanact resss tanc l ing in thecentero f  as tage in.w 
a large auditorium, 150 feet wide and 200 f'eet deep. Since sound travels at

about l l30 feet per second at 70 degrees Fahretrheit, the actress's voice

Rick Altman I 2l

But what happens to the sound that goes straight to the spectator on the
edge of the auditorium? Certainly it doesn't die there; it must cventually
reach the ears of other audience members as well. Radiatine out like a

strain as we lrr ig lr t ,  thcrc is rro ulrclcrstandirrg t l rc al l - i r rrportanl t t t t t t tbcrs.
for the reflected sound of the lirst part of each worcl is bouncing all around
the cafeteria-off chairs, tables, floor. walls, and ceiling-long enough
toobscure the direct sound of the sccond half  of  each nunrber.  We are al l
arvare of the difficulty of understanding a telephone nressage with thc
competition of a nearhy conversution: ()ur ears know that speakers in large
hal ls often provi t le l l rc ir  rrwn cornpct i t iorr .

The subsistence oI rellected souncl does nrclrc than block unde rstanding.
however.  Our ci t rs l t rc rrrarvclorrslv tunct l  instnrnrcrr ls.  cxlntr l t 'd i t t i t t ' i l r

often outweigh the sound itself in importance. It doesn't take child.rcn l*t H."uponefromthe-g9!rg;;]..:_ngglh,-tb,g.lgqnd

, long to leanithat the word "Boo!" <loes not by itself produce- surprise. olIo..l, audiioiium,-tiduricL
I s.s :..:_lryglh,-tb,g .lp,I n d pre s sure seo n fi I m s u p t he *e n t i re
ins off the walls. the f loor. and the ceil ine. and bendinq

l, the other end of sound s palh, the human ear collecls thal nresrrre and ]{tcq,{ Such a distinction miShteasily appear purely academic and theoretical

20 I Motcrial Iletcntganeitv of Rcconled Sound

refers to the-prsdnction of sound and not to itQp@t

-Yet 
the hearing process necessarily involves important variables tltat

transforms its mgchanic,g!_glgrg.y-lofo e!-cEt-rical imlulse-s-fhat the brain
unilct..ranrls ai soun<l. S"nsitiui to l'requency (pitch), anrplitudc (loud-
rielss), and iriatifiiiil. &rctors, the hunurn car is a nrarvcl()usly scttsitivc

takes appror irnate ly one-eighth of a seconcl lo rcach a t l tctnber of the audi-
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Imagine that there are two actors on our stage, one facing the audience,
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 ear-h ipectator (as well as an inlinite nunrher of rays that reach indivicltral
spectiltors as rellccted rather thalr direct sound) ttrg ygAs _proltounced
by actor rwo, away..front.-1!fq .,!-.ljg!qe. ate pteventef'b1he :ictiir='ilown
6!ad ft'onr readtring'!'peiiiiiir. iiiii.tiy. ln tirdsr-tq bejearl al-all' the,se
souncls must rcbounil-€fi[e se@ac'kdrop. -t!Us taking up to threc tilttes
a-s long to relch s.pcgtgl1cr{€. Foiiunately. these spectittors are also alttli lrtrs.

.'['hcir cars rapidly procc$Jris dah-ittrtl -c":i!-$ily sl,is.t!1tgqi;[ lctw1'-q11 $c
lwordslfiailRrF[fiifi-rrokcrt dircctly lo tltent and tlte words that ltavc- ttr

I f;;#r'"r,rui.r' iir; Tffi,er bdfiire arri v ing.' t'h is abi l ity tu ntearu ie iite
i l ranAOf tti/trtf,Vffi{fffitiil provitJ-s-one of our tnost intportant
r '  j iapacit ies: the abi l i ty to dist inguisl t  between sounds that are being spoken
i iffiffilffiC tlrat are r.unl lor others. lrnagine John wayne-*itt ing
Aowiia-iffiitf ntlil ieci'fili sfanding iT fitention. The script rnight read
"Johnson, straighten up. Jackson, buttott that top button. Jones. get that
chin down. Altman, where'd you learn to t ie a t ie?" and so forth.  The
narne at the beginning of each sentence, apparently spokelt to gain each
recruit's attention in turn, is actually quite redundant, for as Wayne nloves
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 tha!-4 -sinelg_jgglg t.39i9,l-_9!g J3!9-!9-a
period of time permits us to reconstitute certain facts about the circum-
Jla-nces surrouiding the production of tlilit ioirrii{JWhit orir e!ii"aiE"iiiring
ii a fiornr of tutrritl ive analysis. Tirey i6i-irrtt@g]l:--"".'"liue p'itJu.".l
[ isount l  prcssurc. i r r  al l  o l  i t* , - 'onr l i icx[ ,  i r r lJ i i lcTTt r tsccttr t i l t  l tow. l ry
;fr;; ar)d u nde I wlfriTon.l i t ioiTiiurt r,ffiffiSe wai pr iilii&lTTir
be-itire. sonie people-have eaiilhat a?e better trained in this process of
nanative analysis than others, but we have c1l developed over the years
a great deal of expertise in this area. We use the-{elay betrveen visual
iniormation and th-e llrst arrival of clirecttsoiln[lo altEffie thelfisii-nce
of the sound source--] hg 4if@[0titlJhe-@Iaristig.s of sosnd arriving
at our two ears permits us to locate tlre sound source latcrally. 

' l 'he-&!!g

of ieflected to direct sound helps us to decicle whether thc spcaker is facing

.!ls or not. Combined with other informatiorr. this ratio also helits-hs
recognize th-e size oIthe roomln which the words are spoken. By I lot ing.p, '
how long the rellected sound l?-qtl, we re{!ne^-oJr -c-Qqql-uliqr}s^ abolr the ,l
originating space, ?t;

in fa.t."tve. regtrlarly clraw still other conclusions froltr the otlter aspects-Jj I

ql&; ,of sound's itinerary. lgring the course of its picaresque journey from
production to perception. sound not only tak-es nriiny specific c'ourSes; it
sets in inotion a particulai medium and is refle.glgd off particular surfaces.
lmagine the difference that would be ntade by staging the preiedirrg 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 gynrnasium
with a concrete wall at the back of the stage. Just like a tennis ball throwtt
toward the back of the stage, the actor's words will in onc case be ntuflled
by the backdrop while in the other case they will shoot ol'f of it at ncarll '
their original velocity and volume. While few people are awarc ol'the
theory underlying such differences, our ears are surprisingly attentive trr

Y

them. l ' l rev scenl  l ( )  know t l r i r t  ccr l l in  sur l ' i rces rc l lcct  d i f fcrcrr t  l - rcqucncics
foi!uv691 better than others, thar sorrrc Fe n

n 'tor*'rsTecffiE]iefrEn-dfesmore man_gthers"-.$frt sorrtF-egSrron-riitETSwill crrn-
i GqqtoreIlecl@ly,whileotheisrytllr..tglcGGqr.o

sound to a-minimurn. In-[Fis wav. even belbie we look out the windttw.
ourearsteiTus tfiafii-tras snowecl iuring the night. They hetp us clistinguish
between the recording of a junior high concert ntade in tltc gylttnastutll
and the next day's recording of the "sante" concert ntade in an upholstcred.
acoustically treated auditorium. They help us to get the "l'ccl" of' evcry
room we enter, without ever touching any-pI-tle-rrxlrn:ssullq!:cs.-Thefacffnil 

w0 corne eQuipped with two functioning ears cach tnakcs
still more information available to us. Because all sounds that are tttlt
exactly equidistant from both ears arrive at our ears one after thc other,
and under slightly different conditions, ouf ea6-E6.abJglqLgqitlizii's-gund
laterally as well as in terms of distance. Especially whe n- aid.ed by a
iaiilr-Ilrtj"rotation ciif"the.head, our own Ic$g!al 5enig give! us yqried

'-6ur 
eans-are;ti,roaat decoding souncl that it wotrlcl be a shamc ltr

dcprive our tcrnr inology of our ci l rs '  expcrl isc.  Wit l roul  ctr tcr i r tg thc
specialized worl<Js.g[.r99us1!gs, auclio enginccr!ng, ancl otology, wc ntust
nevertheless find ways of respecting not only sound's nraterial heterogclle-

1frb-ut also the cleverness of our ears.in analyzing the auditory narrrttives
that it constitutes. Constantly delayed, dampened, reinforced, ovcrlapped
and recombined, sound provides us with ntuch of the infonrratioll wc ltced
to un<lerstand its origins and its itincraries--but the existing terrtrinology
clearly does not.

The Sound Record: Recording the Story of a Sound Event

ld#tpi"Ury sound initiates an event. Every hearing concretiz.es thc story of
l r* ; ,  thaievent.  Or rather,  i t  concret izes a part icul-ar story anlong the rrrany that' '". 

];*ld-bJrolO about that event. When the baseball brokeihe wintlixv, I



was outside, more than a rittre wonigd'I.F*-11"-::11,::ll'":n:: I :*lv!Eil**#j:i*xn*'*mflff:""*t"T:1r",'i'"::xilil:
here are no walls and ceiling J rs urdr tusv a's "ut ru\a

llli1Y;l.]'i.$'i#,H:l;.:"".'l1;ifi.'ffffi#J1i.it!|"g:illi:*{:*:r1lnJl'n:ffiil1i'llIoutdoors to keen the reverb€rltron 8orn8, 'vrv r4rEr " - -'e -*--:rt 
of focus, lhe-sound may evc_n app-ea .qi4y9-!89!_g9!l9!l9g_!!anime

i""iri,i "r,"ir. .iirtt ".*t lo lhe broken window: he was suliecled nol o.lll 
I1ltL^#r.. ain rcnt from rrs Droducrron.[:iil:'iili'l;'ljilll]il'Ji,$:"fifi:'il'i:';-;;iiii;J'"":Jil;:ti.{ {i-t"' arn'** rrom its nroduc'ion

My morher *,,s in,nins in^rhc r,:- lllrlf-{ii'i:j:illjiyn,ll,l,j*},:,J;"-,*T*ffir"$Tl,:'lm:f-llili[""S['flll'il:
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,"Joi"irr"n'L"",i* "rjeetrded souncl. For what the record contains is 'I;t*^q- 
l:'""ffi^J..ffif locatiion so clear. llnagine that we are recording a sentence spoken by amgola  t l la t  l r ld [ l \ c  u rL  Ur  rwvvreve ,  # ,  

-7

not the sound event as sI665iG recorcl of a part@ /

iiii;'.*=-ti'rtffiqmmi pariicularrircumstance\ in which ir was F s"Elr'rv pa$i c'("t"ts "'( w'r"'d''

heard. A recordins or,1. u,:,-T."q *ly*;iig:::l",."lrt.l* I l:Ti:'l'ffli.':"J:'"'frl',#"4r,,'":i"ii':::iil'i:$#!tll3',?'l'J,;iill:
"fy.r'i,.i.,]ii.i"-ig*jinu.lirr.ercni*ayrru'1:l,::....l:lj'.|"..T;::l:::-|;#iH;"fl[il.-*J3i:iii'l".j.'',,,ii.,.iill''llli|l]iii|)iii'  -  

lccordln[ c ir t r ics lhc clcDlcnls
event nrrdc uexl lo my sister s dcsl 1y9-----=-:-.-=; r;;;.. r orEisound anrl rhus inrcllitihility. Note. howevcr. that thii, decisi(n rohs'''''- -- .----T,Ft_" aiFi-i-,r.6FlEaniE . I 

orEcr souno anu rnus Intcrrrl|nrrrly. r\otc. nuwE
oll!\jlEigllfljIl4,-.1T':ll ll_':: 1l ^..--.,,.,.*. nr havc been I ,,-sound traek (,[ irs spatial eharacrcrisri(s. ln\reud ,,r rcllinF us rhur rh(
p;ffi t tltosc' i s n'. :'l : ::lT i'*l'llh?i;:*:-::::vided ivoman turned away front her initial position, the sound track inlplies that
il;;f ;-q -;'lL " u e-l' * t' ellhev *" Tj!1:l11:

iiiir".i,.iii'ti'"''''"iii"i."n".r"asouldlhlltrc:lchedhcrd n.t-$pcci1y{rp"a."T#lT,i.#i}"f1ili*-r-,li..iiili',ii'.in.;ji*",.it�t]i#}jiii

[,,, ii**Ju'lxi,*ii;,;iiil,litlri{;riltJ]'l,l}'l'ti"iillt-3&,"iilf:t,,lL.l:lftil:t,illl:.'liiri1+;:,ll*.::tlj"1;lu':l;i,il*"^\i gl';i li.l,llll':iii,,.*i.$.l,illli:i."}i,,'l;iiL}'i ;t"i':" ufiry*ffii n [ac taRdJ, . ,m. / / , |pnenomenonL! Ih | | | | t l l xJ " i i " f " " i ' i .p ' . ' p i " . . i ' * t?s ince the !cn . t ' cs i I ! i  t {0 [ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

;il::iffiff:"i:#,,?if##""i"i:'l'#:lit1:i:iTlhT* , i* *ttl""J.'F:.Hip*ro";il::".1g'"i;11lillJT,';i::ili,'j

;iliiii;k";a';;,4i6iiuoql'r-llr"'+Ca1bsl'r"uuativeand
sDatial in nature.

, - . - : ' " - j - .  - - ^ t - . ^

t - . - . ' -  - -  "  - -  r

she contirtued to face in the same direction.
If, instead, we choose to retain the initial nticrophone position through-

ouf,  the sound track wi l l  exhibi t  a lai thful  spat ial  s ignature. but i t  wi l l
If, instead

Ti".fiffii"i.'."*rv::ltp.1::1:v,lTr:t::'"-:es,F". -'S'i I liil';ll'.iilili,;';;;JJHil"iii,;il'ffi:'{;;;'iil:';;;;i';,;;;;;-' 
itttut a given a-iiiiGior wdild I 

gttu"' cenarnrv rcouec our du'rr'r tu ""'t Pd"' '�n rr'!
never convcy exactly lhe same lnlormallol .r woman's sentence. we will realizi that thc wornrn hu\ lunrcd hcr hcad' lv caDturinP a panicular larra- lfe,rFrienbg Far trom arrerl,lS uld 'll9ljl'-:, 

^:-._-rr^;,-" ,h"r ."..,rive 9tr while talking. but. like the man ro whorn she speaks. \ e may nrirs somc
,i"t'ili';ssld,!ilGe"'iifrptl.iienos"n!cb'n9ti';te'ltiitnl"4r.j: ,,3. .. #;il,'iii;ti l',i;i';i"i'.ili:";;11:;'.if H '*;i'i;'::ju'r'as rrre "r't'"GGil i,t-i-Fa-fr-rcutar soundscape.has 11Try.:'-lll,:::;'11:. il;;;;;;i#,i;;;ii.;il-r";i;;;ii-F:;;r'; fpit';.Jusl as the ulholstery ol a fanlcular suunuiLdlE rr'J - -vern our Dercilijb-n of nartir''ul.lr sounrl clcnls. F r lroriiiii|ly rc.
,"""i """^,1i.. i" tti" yqv in which sggld is,colhcred an-d,ent^e{Llt'ffi"H::.1 H#;tt5#1"=ft ,'i; "'"i:u'i "'""i cvenr. thc io.nd cn*rnccrsoundnar'al|ve.solne!9'yInw:l| l : |}yr:^:]. ;". ' : : j ;"; ; , ; ; ; ;--d,c[ i . .r,c-fI ingaipecifcstr 'ryo[asl 'cci| icr. 'undcven|' � � � � � � � � � � � � � � � � � � � �rTJ:?+$ffi;[1",1i.',ffii:i#'l;:;:',',*'l'ru;ii!ii#*lr;ir't::ffiiiinliipx*.ff*",tHt;:I;.,,l:il rffS:]i.l;.ii,l;
the location of thi microphone *ry- :TlT:'"tlf#iTl: , l)lli"'i113 I oii".-n i.n or the lialosu-e or mrst,rlsll9regpti;;; rh;34-e!iu
- 

EveirTn-ifi-e simplest of sound collecrron.svsre.".,**^::#:i"iii t.Fu "*u*pL juo i ;iiieGT-iEE-!6-u;il inginiir nru'r .:i nui. ri, allo-sJ ."r

ff"ffi:':3"::lii"T::'i*l:il;:H,""Jffil::dt,,i$;ili.i''i:"*T I Hi#Ps']rtle 
di4recu-e--!r]!,,!'�&!Ll,leep-!&'r-e!lh'-!3!-e!iu

rake Dlace in the qame room asthe sound to De rccoro;:;,il1"'i;#;l; 
i 

--W-- 
i. microphonc tocnlir)n lhe onty varable vailable to thc sound

lHt*'l;]l,Ill)iiiix'..,'.*.11';'ll;.llIl;."rhinh'i|Ucncies..:iil(tin-.enginccr.'|.hcniicrop!������������������������������������
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aqlq_r4!_4!q j_q@_col lected. It i s perhaps u sefu l,
in an image-oriented world, to think of the nticrophone as a "sounC-

camera." a collection clevice for sound that share s nrany ol'lhe c:haracteris-
t ics ol ' larni l iar i r rragc-col lcct iorr  t lcviccs. Jtrs( r ts cantcras t t t i ry l t i tvc wit lc-
angle or tc lepholo lenscs, changi l tg the artglc ol ' intage col lcct iotr  al td thus
the apparent tiistance of the object {ilrned, so nticrolhones wtry front
omnidirectional to narnrwl y lbcused, thul ghulglg-I0ill]l-e f-irrgiq -of
sound colTdctiiiit[dlFilrbpiirdnt <li.siiirce oTiiiffiund sourcg. ln :rcldititin,
tht- change in the"Ttio df'direct to re llectcci .sound that accornl.rlnics a
._9= g,. i n T! if ggltgg !r q y 3.be- 1l!ig!-ps E9[Usee[Iprx5jze*iux!-.p-t h c r
characteristics.

Microphones also vary in therr sensitivity to s s.
The familiar carbon microphone in our telephones has an extremely lilnited
frequency response. Sound heard over the telephone thus always soultds
dul l  and l i fe less. Close-miking with a telephone rnike (or str ipping the
sound ol'appropriate frequencies in postprodtrction) thus gives thc inrpres-
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
wi l l  be darnpened.

Many other microphone characteristics nlay come into play as well. It
is ofltcn assurncd that evcry rrricloplronc produccs a faithful sound rccord.
Actually. no rnicrophone produces an entirely l 'aithl'ul sound rccord. Not

Rick Altman I 27

without the wonders of digital remastering (which is none other than an
4!gTp, P 

."tt-e l!t"F*i-.s to-which-pre-war disk reconling was not
senslilve f.

To record is thus to recal l  to nr ind, as the t l ic l ionary woukl l ravc i t .  but rr
like most mnemonic devices. sound rccordings must heightcn solnc as- ,-Vr'
pects of the original phenornenon irT lhc-ExFdnsc ot-otfi-eis.-Td-ca]la'd ',:nT',

i@@@@@@@�er_q.9_m1r_q11f w ay! re,prc S en ta t i o n l. i iil.elp rc t a i i oilsl pa rr i a l n ar r a- 1e*!,i \ -
tives thai muiineverttretes-i'lervi is ""i rff:e&9qr19$_t9g!!r qf f h" ?,t;_T y
past.' ivk.l�p+,.,,

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

But how can we gain access to those sounds? A recording, as we all
know, is not a sound. Without sonre sort of playback device, a recording
can only sit silently on thdihelf. Anrl as long as it sits on thc shelf. i l ha.s
only onetpace: thc spacc of thc rccording ol ' t l re or iginal  sount l  cvent.
My record of Oistrakh and Rostropovich playing the Brahrns Double
Concerto with George Szell and the Cleveland Philharmonic Orchcsrra ley"od*
was recorded in Severance Hall. Once I put the record on nl),stereo and J

on|y docs wcry rnrc-ioffirrc igrii'
l@b id i rec t i ona | . c i r r t | i r r i d . sho tgun . rnd to r l I r ) . bu t
only does e very nricrt

produce u*untea sounOt of uuri gkb

o n ) .

collection devicbs, not to mention the ntany variables interveni.ng bgtween
iol lect ion ancl recording of sound (anrpl i f icat ion, f i l ter ing, equal izat ion,
noise reductkrir , and so forth). Indeed, the recording system itself provides
one of the most important deternrinants of sound characteristics; as such
it  not only provides a record of sound. i t  a lso part ic ipates in the overal l
sound narrativc. 

' l 'hink lbr cxantplc of tlte dil ' l 'crittg l-rcqucrtcy rcsponscs
of 78 rprn records and digital cornpact disks. It is so dil ' l icult to compare
musical perfornrances recorded on these two radically different tcchnolog-
ies that thc lnastcrworks of Toscanini  and Furtwangler seeltr  dinr inishecl

gg_g{chestlq!-and enormoqs choirs. alonq l^"\
tions and high indirect-to-direct sound ratios vjbfl lt

l @ b i d i r e c t i o n a | . c i r r t | i r r i d . s h o t g u n a n d s o ! l U . F t
€lCTymrcropno-nratsirlrasitso-wri-partiCularf req-ffi ret1r,rn.q.iuuild

I
t

- r . F r ' -  ,  - . - -  " . , - - . - '  ' -  ^  - " ' : -  * i - } - 'as if iJ were being played in IqGg.-enc_lgsed s?aces. Ornate picture palaces. W,
ilftFlfieir muffip'C'leveF:ffiateT;qs" --yt of fluteci colurnns. gnaprq

clnema iom late romantic comprlsers.wa; lfrqg,c.rrpgctcd _to .sound r

endless plaster moldings, were [hu-{ a pQife]it environrnent for thc sounds lslu.P t
of silent cinema. €,--Wten 

synchronizecl dialogue came to cinema, however, a ncw set of :qX
requirements was rapidly inrposed. The words had to be compreheniible; ,7|"i,"f
to that end the amount and duration of reflected sound had to be kcpt 

',, ' l



extrentely.lorv. Studios thus rusltcd to crcate rgguqllcirlly trcatcd s-cls'

open-entlecl ,tu,ri,rp, eid ui[", a"ui."s clesigned to lirnit reverberation and

,1i;;i,;;;,rt;1isi;frty. 
't'5e biggest sturibling block 'f .ll turned out'

however, to have notfii"rg to Oo *ii' film procluciion. lt was lilnr exhibition

thar caused all the p.";l;;;.;uilt to maiimize reverberation, those drafty

6-arns calted picrure ;;;;; *"Jg i1 nearty inrpossiblc to understartd the

spot<en *nro. w19rylril. t;;wf try lou^clspieakers of a huge' hard-surfaced

R6iy with three seco;-die.i'-f-ilqg, even irttimate scerres recorded to give

the impression of ,,,',uil' p'iuut" 'tputes.s<lunded.as if they were set in

iavernous publlg rtaiit' bl*r'ully iecordecl speech turned into the same

ilffit;;sh that truA U..ont" the traclemark of romantic church organs

and nrighty theater wurlitzers alike' only careful reslgglg!-gulcns-tly

acoustic treatment were able to solve this problem'
-Tven with tiie pt.;;;;"i;;;biem solved"ho*tutt' the lbserqtiqal diffi-

culty remainr. whi;;;;tistics an{-listening to? The Hollywood sound

stage or the Rialto? i"ut'unt" Hall or my liiing roonll F.9t 
frgt 

matter'

which souncl o,n t tiri.ninf io: .;he originalsottnd evenior its loudspeaker

;;ilil; li,, ,r.r.ri, tirderstand so-und-cinema sound in parlicular-

we must recognlze Do,i, tt " narrative ancl the rcpresented nature of sound

a-s it reaches ou, *urr'in'ing_qrnui. theater. The sound system plays the

record of the story of an euent- At every pbint in that chain' new variables

enter, new elements Juncertainty-' SounO hea<ls' amplifiers' leads' loud-

ipeakers, and theater acoustics alliorce new auditory datl on the audience'

id;;;iir; r""or.rini ffi.ss itr.tr had earlier introduced an implicit

viewpoint.*

Hearing Events: Hu"'ing the Record of the Story of a Sound Event

Jus tassout tdevents remainon |yhypothe t ica lsoundsourcesunt i | they
are actualized by u h"u'"', so tlle ptiying of, a sound record takes on

meaning only in th; ;;;;;;" of^an uuai"'lt"' Yet the process of hearing

a recording differs ,il"ii i.,i"iry fronr li.srening ro a live. 1.gund eygnt. This

should come as no surprise to anyone wfro haJContemplaied the difference

b-etween u pttqtog,ipt'""d;t';n"e.that it represents' w.hen we look

directly at a scene ;'. g;i; " ,.nse of depth frorn our binocular vision, by

rotating our head, "' tiy *""i"g to the.ieft or right' If we want to know

what,s unclerneath'o.tr"i, *" ilou" but to lean dowtt. In orclcr to get a

clearer view of a specific object' we need only adjust the. focus of our

"y"r. v", uil of thisis to no avail when we view a photograph. N. amount

of rotating, -o"ing, itining, oi uAjutting will deliver information that the

photograph lacks.-We tuf huut two e!es' but we might as well all be

Cyclops when it.o"letto''"nsing distance in a photograph' for here the

r.^rren.r ̂1. ,tiq11111'; i. "nco,t"t.t tfi 'rough size, masking, and detail rather
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than sensed by the paral lax i rnpl ic i t  in binocular vis ion. Without rcquir ing
any special education, we have all learned to use our eyes radically
differently when we view three-dimensional space and when we view a
two-dimensional representation of that space.

A similar situation obtains with the sountl representations that we call-'$f,*"
recordings. When attenrpting to lo-c_4tq- a_cfylllg qhild w.c lgrinally call|143 "

hqvily Jn rg b1n9u1a-l lga'Lg rili_.'" tr piq@_. .ug!-i;s;iii;sl;ierallfl$
location-. w-f,en we I19.1-en l-o-qrecoiding"qj,a.crfi:rgqtrjld-no-suqdoqgti iu-3=:"
ti-on is poJii-nG. However nruch we might rotate our hcatls or changc
posiiioni. *e remain unablc to rrrakc use oI the directiorral infornratir" ffif
that was present whenih6sound was produced, but which is no longer ff'
available in the recording (unless it is in stereo, and even then the location rT""*".,
of microphones and speakers plays just as inrportant a role as the location ;J, * ,:
of the original sound source). For listening to the sound pouring out of a
loudspeaker is like hearing a lawn nlower through an open windr.rw:
wherever the lawn mower rnay actually be, it always ilppgg$_t_o_b-e*l-qg"g!gd
on the side of the house where the open window is.

When we listen for a crying chikl, we are marvelously effective at 
-fnp-r,,,'

cutting out extraneous sounds and concentrating on the cries that wc t'vQu4-,
recognize as those of our own child. Dubbed the cocktail parry, efkct by s&et"i-
Colin Cherry, the process of selective aqditory_attenti-on ts far more 94"i&.,,
diflicult when we are listening to recorded material. Whereas live sound pleiv 1
provides an eitraordinary nuilb.i oi vziii-a6les, eiCh permiting ancl pio- l*
moting selective attention, recorded sound folcii lnost of those variables "I

into a single, undifferentiatecl source. In a Iive situation, we easily differen- u.{"'

tiate among the various sound sources surrounding us, bg,_1y.1[.iecorclcd j!_'
sound no such clear tlistinctions are possible. x€ t'l '

Live sound situations reveal the actual relationship between the sound
producer and perceiver, while recordings suggest only an apparent rela- u^.-,
tionship. If I sit in an auditorium and listen with my eyes closed to a series .'.1" 

*'

of speeches, I remain constantly aware of the speakers' location. I know f**ua
what direction they are facing, how loud they are speaking, and what lotu+
tones of voice they are using. When I listen to a recording of tf,. .urn. Je. a(1,

meeting, I can no longer locate the speakers. Nor can I be sure of their /';

original bodl_trl,ositionsdoluine, or tenes. Depending on the type. loca- --!qLrq^,-
tion, and movement of the microphone(s) used in the recording process. qqL,bct r-.-
the recorded sound substitutcs an apparent sound evcnt firr thc gri_ginal ov-r7(1.+,
phenomenon. Revealing its rnandate-l<-t represent iound events raihcr than t'iu- 1/ot
to reproduce them, recorded sound creates an i l lusion of presence whi le e&, ' ' ,

.-gnslituting a ncw version of the soun<l events that actuaily transpircd. ?JWi..
What happens in tlre course of'a hearing event is thus not the expecte<.lf+-1'/'

detective activity wherein the lrearer r.or.f,., the recordetl sound tr;ck for!".1--ty
^ 1 , . ^ .  - - . - l f r i - -  - a n ^ n o l : 1 , , r ; , - ' .  , . f  r l . ^  . - . . : ^ : - ^ l  ^ - , , , - - l  ^ - , . - - .  r . - ^ . ^ . - l  . , , . - J I l U ' ! : <clues permitting reconstitution of the original sound event. Instcad, wei,*ft;fi.l



,r, \ follo* the trail that has been laid for us all the way to an 3ppqlglt

V I ;;;;J .u.'ti truuing all the qlr4!-glsrantees of realitv but onlv. t'a(ial

Jl -# ' f f i  a l  nature
of the relationshiffiffiifei hearing events so fascinating' ll 'therc were

no connection between the apparent sound event and the original sound
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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 study film sound is to take seriously the multiplicily_d-pg$.&le
determinants of any given audience nergeption. As a complex representa-
fiofif a comtGx sirund event. cinenra sound ollers sound designers
infinite possibilities for creation and obfuscation. As such, it also offlers
theoreticians and critics of cinema sound fascinating opportunities t<r
recognize and analyze the techniques, conventions, codes, and ideological
investments of the sound chain. This work is only beginning. I t  wi l l
move more quickly if we aclopt a vocabulary that reflects thc rnatcrial ,
heterogeneous nature ol' sound presented here.

source. recorded sound *outi not have its extraordinary capacity for

t ideologicTll-nrpact. Il is prccisely becausc_recorded soultd sccnls-lglgp]ro-

I iffi; t.,sn n glq r",.rn. r I r u t rc cilfr rU s rr u rTcf a r*illll!ffi tL,ctnnc e s

l;" ,*Aiv 
-B';iwetll6Tttuii"a 

olfg.prrclucrion and r6e.r'e,ali!y!l.I-eJI_c".t"9n-
it,,i i i lri i iu f i"iltrilclisiursivc powcr of rcc.rclccl s.utttl.
I \; hear recordings wit-h the sanre ears we use lbr live sottttd. We rcach

coilGsions about tf,e eviclence provided by recordingS in the same way

,fr"* i","rrogate and evaluate iive sound. We constitute apparent sound

sttrt iust as-we directly perceive live sound events.. Yet recordings

,y. i tc,uut i .ul ly fai l  to just i fy our cott l ic lcrtcc in. t l tcnr.  Most l istcrtcrs have

llarned to concentrate on tie aspects of sound events that are most faith-

fully rendered by recordings ancl to pay little attention to the aspects

introduced or transformed 5'y the recoiding procell' A proper theory of

So""Jt*iif ;.cept no such seiective deafness. It willpay special attention

to those very points where conTGion-iilpossible, recognizing in such

moments of imprecision, indecision, or incoherence the very place where

sound seizes the opportunity to take an active role in the delinition and

tn

exploitation of culture.

Sound Terminology: Talking about Hearing

the Record of the Story of a Sound Event

\
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Notes

pcrnri t t ing placcrncnt . f  thc cardioid nrikc at r.7 t inrcs thc t j istancc apprrpriatc f trr
an omnicl ircct ional nrikc. ls Max.f icld's bl ind spor pcrhaps a sign of i i<. lcl i ry t .  rhc
parcnt l lc l l /W[:/ l ; .RPl corrrpk:x? Wltcrcas Olsrrrr is r l i r .cct i6nal rrr ikcs rvcrc r lcvclopctl
l i r r l l ( ' A i t t t h c c i r t l v l l t i r l i c s  W , . s t , . r r r l i t , , , . r , i , . , t : , r . . . . i r . . . . , . .  r . . , - r . - - - + t

l. The Material lleterogeneity of Recorded Sound
Bordwell 1990. Not surprisingly, technical manuals aimed at the production of sound
rather than at acsthetic analysis of s.und prcscnt a far broadcr t.inri,urto!1,. 11.,1 6.11
and most complete o[ these manuals is by Stanley R. Altcn.
As a general rule. sound wavcs wil l  bc rcl lcctcd by (that is. bouncc off) obstaclcs
having dinrcnsions grcatcr than thc wavcrcngth o| ihc sound. sincc audibre sounds
havc wavelcngths varying fronr about one .nd onc-harf inchcs (thc c .btnlc thcprarro. l l -172 Hz) t<t7o fcct (thc C bclow thc piano, l6Hz), with thc f 'undarrrcntals
of m.st sounds having wavcrengths bclwccn one and eight feet, rnost acoustic
situations wil l  produce a conrbinaion of ref lectcd and refracied (that is, bentisound

2. Sound Space
"Rcprrt lucirrg 

S.urrd f irr 'scJrararc l ; i ln," JSMI,I i  l (r  (r, 'cb. r93r), p. r-52. Just
thrcc.rn'nths l . ter a patcnr takcn 'ut by w. Bouwa, for.,Apparatus u,r. i  n,t . i tr . ,a f tr ,
Local izat iorr of Sound on Scrccn," w:rs rcporlcd on in JiMpE f o.- i  i f r , , |^y l9if  f  ,643-44.

on thc part icular outkxrk of srund tcchnicians during this peri .<j,  sec Altnran 1992.
It  is di{f icult ,  h'wcvcr. to reconci lc Maxficld's rotal nrastcry ovcr cvcrything rclatcd
kr rcvcrbcration with :rrr obvious ovcrsighr in his lgln rcprint ing ,,r  t t . ' i  , ,r i . . i , , f t , . ,n.
placcmcnt chart fronr thc l93l art iclc (p. 73). Whcrcas bcforc lgl l  onlv onrnit l i rcc-
t ional nricrophoncs wcrc avairahrc in i toi lywuxl, by r93g ,r,", i t  t , ,n i i , r i r . . i i "r .r
mikc and thc cartr ioid nrikc wcrc.widcly uscd, .rp.. : iui ly whcrc tr iaroguc rr. t l  to bc
rccordcd with Icnscs of largc. focal lcngth, such as ih.sc cj lrartcd in Maxiicld's graph.
Now, i t  is gcncral ly rccognizcd that thc. cardioicr (dircct ional) nricroprr6nc cr 'r i lccrs
far lcss ref lccrcrl  sound than an omnitr ircct i .nal nrikc at thc sarrc t l ist.ncc. thus
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