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he
a1
\  ome ye€rs ago. n rhe pre d glral
|  \  era my parlner and I  plunged
f\,/ Inlo maf nq a brnalrral record
lng. We bu I  amost l rom sc€tch a
comp ele binaural syslem, with aLrdlo
qLra ly represenllng lhe peak of the a(

We used lhe syslem lo make record-
ings of i  rs lrank mlrsicans playng
lrsl  rank musc n di f lerenl acousl ic
selllngs These recordings amply con
l rrned the long recognized virtues of
b na!ra technique. As tar as we know
lhey were the frst ,  perhaps the only
b naural  record ngs of proiessional
muscians paylng serous rnlrsc lhal
were made by lndependenl aud o ex
perimenters We be eve thai the ald o
community wl be nterested in the sto-
ry of olr prolect, lo d here n full lor the
firsl t me

Our slory s n t!!o parts. The lrst
tels how we built the syslem with ln-
tense effo(s Io reach a truly state-ol
the-an levelof audio performance. Our
masler lape st ll exists and il can hold
Its own ior h gh qualily, even n lhis
org ra era

01 course, the aLrdio expe.mefte.
who lollows oLrr ead will have a dec d
edly ease. t ime of I  today Diglal  s
here at moderale cost. Bul lhe user
m!st  earn how to empoy i lg i la
eqLrlpment ior lr!y top pe.iorrnance.
He can earn the impo(ance of top
aLdlo perJorrnance by Listening lo ex
cerpts irom our master iape, which
were translefied lo casselle lr rea
tme dup cal iof  (as descibed n Ihe
accompany ng sdebao The cassel le
not ony demonslrates bnaLrra tech
niqLre n lul  appl icat ion but wl l  sur-
Prise many Sleners by showng the
superb qLia ly that was possibe wlh
top-notch anaog record ng even then.

The second parl ot our story s aboLrt
o!r  erperences rn mak ng lhe record-
ngs: Whal we learred about the sys-
tem s advantages lor lhe record st, as
welas whal i t  br ings to lhe l istener
The benelits for lhe recordisl are so
marked lhat we have to remind our-
seves why bnaura sound has never
entered lire ma nstrea.n The req!re
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ment of headphones lor the lLill effecl
ls one reasoni the comrnercia and
technlca advantages of mult-track re-
cording are others

But the technica advantages of b n-
aural .ecordlng have sowy resulted in
a modesl body oi use in the music
lndustry of ate. We'll ook at that lrend
ln some detai further aong.

Buildiru lhc sJslertl
We bu ll our systern because we dld

not have beiore we siaried top-grade
audio .ecording equipment. We be
lieved we cou d build key elemenls ol
rhe system to higher periormance
standards than lhoseol any equipmenl
we could rent or find available in most

Our conlidence was based largeLy
on lhe very high ski s ol rny paftner
(anonymous here at his request), a
graduate englneer with long profes
slona lnvovemenl n advanced audo
design Ne was the technical leader
and designer. l, as a journa st who
had been an amaleur builder of ham
radio gear and home hi-li systems ln
my eany years, was a gooo DacKUp
with lhe solderlng iron but was more
usetu lo the project for aertness to
sources of musc and acqualntance
with p rotessional mus cians. A lhird irn-
porlanl skill was supp ied by my wife,
lladi, a sculplor wlth years ol proles
siona experlence. Madiwas lhe key to
our produclion oi the d!mmy head,lhe
cenlerpiece oi any binaural record ng

Building lh s head was our liast con
slrLrction assignment. A dumr.y head s
ma n requirements have long been es'
tabl ished Real '  i fe s ze real ist ic
shape, and especia ly imporlanl 'real'
extemal ears We aso fell that lhe out
er materia should at least approximate
human sk n s elasucity.

To gel us stalred my wiie produc€d
a rea slic head and shou ders in c ay,
wiih carefu ly dellnealed external earc.
Thls new indivldua qlcky assumed
the name "Max. His eyes were
closed, and his head was slghty Io.
waro-an ntent rstener.
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flax's metar.orphosis irom cay to
his malure stage fo owed steps iaml-
lar lo scllptors. Around his head, he
received a coating of p aster that
closely followed the conlours of the
clay. The p aster coating was dlvided
into sectons so il could be removed
after it hardenedi the seclions could
lhen be reassembled inlo a holow
mod wlh a negalive of l\lax on lhe
ins de surlace.

For the mature [,4ax, we chose Gen-
eral  Eectrc RTV si l icone rubber,  a
wonderful maleria lhat is an nerl,
somewhat v scous liquid unt I a curing
agent is added Then, ln a short t me,

:
F

the materia becornes a very tough
rubber, permanenlly taking whalever
shape the container gives il

We poured the silcone irbber and
the cur ng agent into the reassembled
mold. When the rubbef was hard we
took otl the plaster cocoon and had
our dunrmy with liie ke ears and skin.
The hardened rubber had a graysh,
bue color, so we changed the dum
rny's name to "B ue Max."

The underside ol lhe dummy some-
what below shoulder level, gol awood-
en base, to which we attached an ad-
justabe stand holding B ue Max al any
helght up to abolt 5 ieel. Ne s still

' l ' lu ' r l t 'orr l ings

lrror l r r t ' t ' r I  n, i l l r
[. lrc l] luc l l i tx
t lurnln 'hcarI
r :onf i l rnt ' r l  thc
virlrns ttf '
r rs i r tg birrarrral
tet ' l tn i r ;  r r r , . ' [ ' l te
stolv oi ' th is
prrl jctt is lolt l
lrert. irt l 'ul l .
fbr' lhe r,en'
f irs[. I irnr'.
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\ \ - ln l r i rsrr ' t
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standrng n my partnels
abo€Iory, unfazed by rhe

Drn lirr lllur' tr{llri
To comp ete the dum

my, we had to gve him
ears mrcrophone sufro-
gates forthe realthlng. We
useo Iwo sma conoenser
mlkes-lhe brand name
has been ob lterated Jrom
my memory that had
been damaged. These m -
crcpnones gol new oa
phragms ol ulllalh n pas
t ic metal lzed on one sde, and
stretched to the proper tenson. We aso
cleaned and tlghtened the assemblies

These refurblshed microphones by
our careiul lests performed extremey
well above the standards of lhe per-
od s cor.mercia unils. Frequency re
sponse was very iat to 20 kHz. wlth a
sllght rise around 18 kHz.

Insla ng the mkes requlred some
surgery on Blue N/ax We drilled holes
lhrough the represenlatlons ol the ear
canas, into the inteior ol his head The
hoes were sized so lhat they would
hod the microphones tghl ly We in-
serled each m ke so il was llush with
lhe exlerlor rim of the ear cana.

Thls placenent made I certan lhat
sounds reaching lhe mlkes would be
subjecled lo a lhe nfuences ol lhe
head and o(ternal ears The bockage
and d lfractions of the head, the l€
quency d scr r.inations oi the ears,
and especialy the dfferences be-
tween ihe two ears n alllhese lactors.
These differences would be preserved
lor the istener by feeding each mke
separately to the coresponding ear
via headphones the essentia delivery
scheme ol the blnau ral techn que.

With these complex slgnas corfe-
spondlng closey to those a rea ear
canal would g-et at the reception po nl
and delivered to th€ istener's ear at a
poinl correspond ng closely lo lhe
mike pickup poinl, lhe istener woud,
in effect be taken back lo lhe orginal

This oilerc d stinct advantages. Ste-
reo ocalizalion, for one s true. and
very siable. The elements in lhe re
verb, moreovef are wel reproduc,od
wth respect lo frequency characier,
amp lude direction etc., so the hear-
Ing syslem gets lruer ambence and
can dealwith lt in a leal way, exercis-
ing ls well-known power to locus on
lhe signa lhrough amb ence and

From al this,  the l is lener gets a
sense ol nstruments in a real space, a
re creaton of reallty that is one of the
ha imarks ol  b naural  reproduct ion.
There s some variaton in response to
bnaura sound lrom one indivdual to
another, bul the maiority ol st-aners
wlh norma hearing including reason-
able senslivly io lhe high lrequenc es,
lrear the nstrumenis as ihough they
are'outside' the head, disposed in lhe
space around and n lront.

Ho ellrc\ lil{'('truri( s
l ly partne.des gned a theeectron-

lcs for the syslemr i\..,1 ke preamplifie|s,
llne amp liers, two recording amplii
ers, and lwo p ayback ampliiers Th-a
mke preamps used a very ow-noise
clrcu t deveoped by my pairner some
time beiore. The two preamps went
into srl1alllubular enclosures that could
be clamped lo lhe Blle l\,4ax stand, just
beow the base, and connected to the
mlkes lhrough f t l ings on the base.

The two ne amps went nto one
smal enclos!re lhal  could be put
down anywhere beiween Blue Max
and lhe ofislage posiilon ol the tape
recorder. These ne amps a owed us
lo lse very long cable runs.

The recordlng amps incorporated
severa no-cornprornise deas. For one
lhey provded recording bas at the
highest frequ-6ncy that co!ld be lorced
lhrough the record ng heads aboul
200 kHz. The distorUon in lhe bias s g-
na was v rlually unmeasurabe

Pe.lomance of the eectronics cha n
as a whoe was up to our hopes: Dy-
namic range, grealer lhan 80 dBt S/N
ralo, aboLrt  83 dB; frequency re-
sponse, very llat from 25 Hz ro 20 kHz,
with a slow ro -oil at each end, and
distorlion in lhe electronics, around
001%. Digi la recording has made
such ligLrres banal but at that tme,
they were very lar trom common-lhey
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The record ng and ptayback hcads
wafe rop or the r fe Boqens made Ior
lnree i racks of  hal  nch rape ! \ rc
panned 1|r  use the lwo oLr ls d€ l racks
ror rne lwo stereo channes and eave
the center b ank Tre heads per lorDe. l

The tape dr ve evotve.i tronr a clrs
lom bLr i l l  drve which wc had nher ied
lrom an ear er pfolecl  The drvc
checked oul  wc lor  i l re 30 ps we
p anreo ro Lrse bl l  had more l fevef
ness 0r mol 0n than we l rantcd nc !d
ng rLr l ler  and some srrck t rcr io i  ead
nq ro mooLr at oit ro so

Reduclon ol  lhe rnolon probems
requrred remachrn nll and refrn rg a
numD-ar ot  paf ls we / fs la ed a bel te/
ba anced lywtree on thc capsian
eimrnaled stalronary lape g!des in
rne lape path /n favor of  o! !  t rc l ron.
ngrr  ner la roiers (especra y on bolh
soes or the head) and ma.te olher
cnafges lo obta I  smoother lape_dnve
motion For th s work my pal lner and I
hao ava lab e a h gh pre.  s or ma
cfne too (a combnat ion alhe m
cr ano d l  press) whch we owfecl

-The f lLr l ter  I fa y came ctown to
aboLrt 0 05% which was very low for
rnar rme perod whef smooihiess of
molor depefded r .arny on mechan
ca relne.nenl  / rot  as taoesnow on
rna rreqlency slabi ly oj d ij ral c r-
cu ls l / lod!  aton no se was a so vcry
ow as a r .sLr l t  o loLr|L!ork on l r . l ron t l

Wih the lape drve n good shape
we nao o!r comp ele syste.. aenu ne
ly ar rhe paak ol  rhe arr  tor  rhaiperod
Ine m.nense et for l  thal  l l ief t  n lo lhe
sysrem was nsp/cd n paf l  by a de
rgr-r t  n s lper 1.e aud o pcrtormance
rMas €qua y a 1na.ca necessi ly
hc lotaicosl , ras a l raclon of lhe cosr

of  a compete top fe pro aLrdio sys
rem tn thrs case ow cosl afd fr.rfr
qLra iy wenl  hand n hanLl  mak fg oLrr
p.oleciavabeone

l i i11l |1] j i  s  l l r '  \ l  rs j ,
The a.compan, '  nq s.Jebar Thp

B Lre 14. B n.Lrra Ca!<Fl ie 1l  ,e5 de
rar I  on rh€ r .Lrs.  f rom olr  or  g n.  e
Loro ng \n. f  s .Lrrrpn y nr:  Lrde, l  on
the cassei le Descrbed ar- .  rh.
preces compose.s per jor .ncts re
cordng ocatons afd olher reevanl

Tlre irrst lob we lackect was recofd
ng the organ n lanhallan s F vers cte
Chlrrch a hLrge nreror space whch
noLrses one or the ..osl poweri!] or
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Wh e Freder ck Swani tho orgar s l
raf rnroLrgh sol and olrd passaqes for
us. we .noved B Lre Max aroLrnd n the
Jorward part ol the chLrrch lo f ncl how
ne woud .eacl  i  oLrr  f rst  forrcai  ob
One oi  lhe qreat vr lues oi  bna!r :
tecfrnqLre was qucky appafenl  we
gor a good ba ance ot soLr/r.t al afy
spol  wlh n a wide rango oi  d s iances
lrom thc l ronl  o l  the churcir .  a ono lhe
man center asie.  atLre Mat was at
home evorywhcre n ths area Wc
coLro near ncreasng dstance from
lhe h gh p iched p pes i f  back ot  lhc
cnancc bLrl at tfre mLrsic was Ihere

pler ly even y feproduced from rhe lop
or Inc scae 1o l i re bol tom

A second mporianl  asset was the
haf. l lng of  the t remefdolrs reverb n
Ire rrer.endoLrs space We coLr d trear
rne revcrb bul I d d not overwhe m lhe
mLrsc ar any ol  the c.nter area pos
Ions. Anyone who l . ras made sl-oreo
record ngs n a hghy reverberafr
space wrr rea ze whal a g t t  lh s char
acierslc s lo a record nq enai feer
cel t inq set  n aroe ctrrches ior  ex
amp e has ls la l ly  meanl mov ng sev
erar mcropnones aroufd a ol  some_
I nres to odd posl lons to get a reason

As nored in the ma n lext the eqLr p
ment used 1or this binaural recordino
was lhen al the peak ol ihe anatoo ari
(Ed/lor's A/orer r st I sounds tet0goodl -EP) The etectronic syste;
nao a 0ynam c response qreater than
80 dB d slorton betow O Ot% an. l  f re
quency response at beyond the trni ls
ol hearing. Record ng was on hai-1nch
rape mov ng al30 ps The aldio qua
ly ol rne master tape tu y rejtecls lhese
hlgh leve s ol pertormance

The record ngs have been newV ct!
p cated by in sync Laborator;s if
New York City.  n rea tme ls ino the
orig na master rape and apply na lhe
very best ot lodays d!ptication iech
nrques. The 22 mtnules of music are
complete on one side ol a C-60 cas

ri you order the casselte bv r.a I as
ol l i ined beow i t  wt brnq ioLr three
nrerwoven aud o experiencesl

The phenomenat acoLrsric rea sm ot
b naural recording. demonstraled in
three d ilerent acoustic sett ngs_a s_
renrng expenence virtLra y Lrnavalable

The Lr tral  detr ty otrhe or g natmaster
lape whch can hotd i ls own lor su-
perD quarty even n lhe digtat era
brought to lhe cassette ts lener va the
r.anspa.ency ot today s I nest d!plca-

F rst  c ass music extreme y we
p ayeo Dy nrst-class mLrs cians spectr-
ca y lor lhese record nqs.

sp end 0 exarnp e of ma nstream lazzrne penormers n additon to Ro! l i -ar
on piano are: Joe Newman l.umoel:
l\4orty Lewis tenor saxophone; Wayne
Afrore. rrornllonei Joe Beck outar
Busse ceofqe etecrnc bass a;d Ed
rnaugnnessy dr lms The se no was
the nLrtgefs presbyteran Chu.;h on
Manhattan s Upper West S de

The second sel of  se ect ions in
c Lrdes an excerpt from rhe F rst tvove
.fenl of Beelrroven's Oua(et No 1
Op!s 59 (3r00)and the FrrslMovemenr
oi Schumanns Prano O! nrer (628)
nc perrormers are lhe members of

whal was then Uoistra Unverslys
quanel in residence Harfy Gtrc[m:n
and h.ymond Kunc[r  vro] f  Ja. I
Braunslein vioa, and Seymou. Ben
slock c€llo. On the Schumann euintet
rney were lo ned by Jascha Zayde, p,
ano l ie recordl |o venle was a rec tal
hall at Hofstra Un versiiv

The third and tina ieclton of the
tape leallres Bach s pre lde n G Ma-
lor (3 04) and ttre Trumper Vountarv
attrbuted {o P!rcett  (325).  Fredeici
)wann organ st  ot  the F vers de
Lhurch n New Yoi l .  C ry payedrhese
rwo ram ar organ maslerpreces on the
drurchs powerf! organ As noted in
rne man texl  the binaLrral  technque
makes i t  possble ior the ls leneas
feaflng system 10 gel a ctear account
or rne mLrs c on the recordrng throlgfr

f f , ,5 '""- , .  
reverb n Brvers,de

, Jj"".T::i" f,J ;iJi:Ji";n:l#: 
""acilo#i. 

01,he b raura, casse,,e are

sil";rJ"i,#i:;iiiTin:ri:Pfl lEiiiil:l*",:,-s-'*r
lazz pianisl ,  composer.  and group yourchr

6;ri ;m,lm!;"r;#;r-'{ [:g,. t"tful{i*l?:n
lyprcar rock f !nrbe. lhe second a address Bt.
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Bhre Mar

(  ioor l  r  n i r ' ro l r l to i r l

l r l i t r 'er t r t r r l  ursur l r l

IhaI  t ' i ' t 'n  sorrnr l

r r i r t 'h ing I l rc

t t t ikes uoulr l  l i r r

sr . rb j l t l  lo i r l l

lh+r in l lut ' r r r : r 's

ol  l l t t '  I tcar l  i t  u i l

ot t l r ' t  ea t 's .

able baance between music and re-

B ue Max produced a good balance
by his very nalure a owing lhe hear ng
system to dea wlh lhe reverb n a
''rea way a malor assel as already
noled. He made microphone pace
ment an ai far ol  great simplcly.  We
ended by eav ng h m about 30 leet
Irom the chancel n ihe main aisle We
could hear everything there-the
volces ol a the pipes and the lul
acoustc power ol lhe church.

There was one unexpected result of
our drve lor very wide frequency re-
sponse The ower peda notes came
throlgh wllh such power, as a res!lt of
iheir lruly enormous acoustc power n
the chlrch, lhal we had to reduce the
recording evel aboll 10 dB to avold
overoad ng lhe tape. We did nol want

lo ro lof f lhe bass substanua ly real ive
to lhe hlghef frequencies, so we ac
cepled a small ioss n S/N rato which
lhe powerlul rausic rendered inaud b e
through v ftually lhe entire record ng.
In lhe other record ngs, nosuch reduc
ton in signal evelwas necessary

When you isten to the organ record
ngs, you should keep the headphones
t lghty seaed againsl  your head to
avoid oss of the low bass Also, as
wllh all our recordings you should sel
lhe perceived voume at the highest
comiodable levellor the lruest space
re-creation t shou d be comparableto
whal lhe lstener woud hear al  lhe
orig na performance.

n iact we believe that llsleners will
d scover lhal lhe volume can be very
hgh without any discomlon i f  high
qually headphones are used. This re
s|r ls party trom lhe very ow disionion
in the recorded sig nal but also lrom the
hearlng systems oppo unly to dea
with a ' rea " signal lhe gilt ol the bin,

.l zr irr (lhurlr
Our second recording ol jazz and

rock music aso took place in a
church One rock and one jazz pece
were composed lor the projecl by Ron-
nie Ro! ier, pian sl and iazz o.chestra
eader. "The Sound of Change is the
rock piece, and 'Space Virgin is the
)aaz

We had arranged to make the re
cord ngs in the Rutgers Presb',terian
Church on NewYork City s UpperW€si
Sde Thls space has been used Io. a
long time by independent recording
englneers who ke lts very smooth re
verc and lhe result ng clarily and deli-
ni lon ln the musc Fou er assembed
the group six men from lhe army of
taented ard ski ed pop/jazz recordlng
sidemen avalabe in New York Cry
We had some of lhe Stars.

None of ihem had seen Rou liels
music belore sl i lng down in the
churchs chancel.  The composef led
the musicians ln unpressured run-
thrclghs ol some passages wh e we
moved Blue Max back and lo(h aong
the center a sle of the church

Again, Blue Max showed his mastery
ln a wide range oi poslions. We dld
rearrange lhe seatng of th€ group
somewhal to pul lhe powerlul trurnpet,
trombone, and saxophone a lltte fur
ther back so their volume would be
more even with that of lhe pano The
selup, fror. eft to rght, was: Piano.
gu lar, and eleclrlc basst drums n the
m dd e, and Uren lrumpel saxophone,

Fina ly we put B ue l\,4ax in the nrain
aise, about 20 feet from the raised
chancel on whch lhe muscans sat
Every nslrument cou d be heard peF
Iecty the.e. When we gave Boullierthe
sgnal thal the tape was moving he
and lhe group took off in a display ol
superb r.Lislc anship. They played with
a verve and g ve all to lhe music that I
st I rem-.mber wilh ntense peasuTe.

n the recofd ng, a the vi|tues of
b naural  technique work especiaiy
we I lor the mlsic ll the volume is set
high the resu I s just ve.y strong, very
clear sound, wlh the muscians seem-
ng "righl there (Of course, I you llke
a lower vo urne, fo low your nc natons
but t fy the high vol lme irs l)  Being
righl lhere ls excling when st-"ning

to this group. The work by lrumpeler
Joe Newman ior exampe s movng
and strong Ronnle Boulliels piano is
splendidy n lhe spir t  of  mainslream
jazz n Space Virgin note especially
his solo break about two thirds of the
way through the piece.
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We rnade our fna recording, ol

chamber music, in a rec lal ha at Nof-
slra unvercl ty usng mlsicans who
were lhen the quartet n r-as dence. The
room is qu le arge but witholrl the very
high cei ng that glves churches their
slrong reverb. Getling a good ' ve
lone could have been probemalic with
separaled microphones and probably
woLr d have fequ red a good bl ol
mov ng m kes around

Yel thefe was absoluley no problem
ior Blue Max He gave us a decenl
sound irom anywhere n a wde area n
I.onl ol the mus c ans. who were on a
raised plalform ai one end We setted
on a position about 15 leet lrom the
Iront ol the p atform The str ng p ayers
were n standard quarlet posltons-
lirst vlolin to the lelt, cello to the right
etc. For lhe Schumann Piano Ouintel
we pLrt  the plano a l tebackandtothe
ight, to get t in reasonabe balance
wlh lhe str  ngs.

Agaln lhe perlormances seemed to
tus lotally frrst rate wlh complete com'
mitmenl lo the musc and h gh ski l l .  To
dolrble-check my decade o d high as'
sessment oi lhe work lhese musicians
did, recenl ly compared ther Schu-
rnann with lhe same mus c perlorrned
by Leonard Bemsteln on p ano with the
Ju Lliard Quanet (Columbla M5'6929)
My judgmenl ls lhal oLir payers did
jusl as well and maybe a little better
Moreover wlth no luss at al, Blue Max
produced a sat stying room lone wilh
a the perlormers n proper posillon
The Columb a recording s no betteron
these counts-the room lone s rnaybe
a lltlle lhlnner. We can assume t was
made in a megabuck siudio wlh con
tro ed acolsUcs arliicia reverb fthat
was wanled, and penty of mlkes care-
Iul  y dsposed to gel lhe perlormefs

By raislng the vo urne to a high but
comlo(abe eve. the l istener wi l lmove
close lo the actual scene. He can gei
the thi l l  o l  beng rght next to highly
ski led prolessonaLs givng an al l -out
accounl oi line chamber music. Of
course, t ls not as good as rea y be ng
there but t wil make an excellenl sub'
slitule lof those many nights when a
cose approach is not possibe

{lu 0nl llsc 01 llinlur ln\1)(ling
The strengths ol b naural lechnlque

are evdenl in these three examples ol
reco.d ngs made more than a decade
ago. Becenlly, there has been a grow-
ng nterest in binaura l-achnlque, es
pecialy in Germany, where the Neu
mann company has deveoped a se-
ries ol dummy heads which they use
and se coramercia y.  Caled Fr lz
lhe Neuraann head is a near cous n ol
Blle Max bLt uses a somewhal dliler
ent approach lo microphone place
menl. The mikes are deeper in lhe s m-
ulaled ear cana and work wlh an
elaborale acoustc f i ler lor needed

Neumann says lher atesl lilter has
made the record ngs iuly usabe on
Loudspeakers as well as on head
phones Thls has evdenty opened lhe
way lo the use ot dummy heads in

record ngs espe-
cially lhose made in highly reverberant
spaces (for reasons lhls a(ice has
rnade cear) Our own recordings
seer.ed 1o !s Jrom lhe beginn ng, very
eftectve on loudspeakers, though lhe
Iu space and revefb elfects were ob
vious y lacking. Present n both modes
of de very are gfeal dynamic lange
very low distodon, and extra-wde lre'
quency response. The recordings
seem exce enty balanced on speak
ers, and lhe peTlofinances are com-
plele y enjoyab e.

Uhef. This unil fecorded two tracks on
the l ! l l tape widlh ol  % inch, a177, ips.
For thal lape speed (and that t me), the
qua lywas excel lenl  lhough obviousy
not up to the studio qua ly oi our lafger

To get bnaural input, we used my
own head as the dumrny head (no
coarse humor please) | spent about
t\rvo months golng around Manhattan
wlh smal lcondenser mikes in r .y ears
and t l re recorde. under my coat
Though lhe resuting recordings ack
the appeal ol the utraiideLity on the
music recordlngs, lhey do luffier us,
lrate binaura lechn que in aclion

The demos on the orig na record ng
inc uded:A col lege basketbal lgame in
an enclosed arena whose t ed walls
lurned the crowd's roars nto oceans ol
reverb (lhrough this din lhe bnalra
syslem pu ed nearby volces, relerees
shouts and whist es. and olher indiv d
ua sounds); lhe bird holrse al  lhe cen-
lta Patk Zao genlly echolng wiih a
mixture ot chldren's voices and eerie
bird cals: an exuberant crowd watch-
ng New York Cilys Puerto F can Day
Parade, with many lar and near voices
around my poslton and the marching
band's muslc passing n lront a beau
t lul  antphona servlce n a Greek Or
thodox Church, wth the sonorous
priesl high on the lelt, the exce ent
choir h gh on lhe r ghl and lhe congre'
gat ion's responses al l  aroundt and
rush hour in the Times Square subway
station, wiih loudspeaker announce-
rnents competin!, wiih mass ve irain
noises, voices n the crowd, and shuf
j lng leet

These and other demo recordings
capped our experiment wlh binaural
techn que, a rrost satislying voyage n
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n addition lo mlsic our
ofg na record ng inclded
a full sde of demonstralon
mater a .ity sounds, mov-
ing voices, etc, For these
recordrngs, we useo an en-
t rely diflerenl system n
which stud o grade eec-
lronrcs and last tape re
cording were abandoned in
favor ol ponabilily.

We did seafch for the
besl sma I portable record-
er we could l ind al the tme,
which tumed oul to be a A
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I I l t \sTlr i l lT I I ) l r
We rnade our lnal  recording, ol

chamber music, in a rec tal ha at Nof-
slra unversl ty usng mlsicans who
were lhen the quanet n res dence. The
room is qu le arge but withou the very
high cei ng that gives churches their
slrong reverb. Getling a good ' ve
tone could have been prob emalic wilh
separaled microphones and probably
woLr d have fequ red a good bt ol
mov ng m kes around

Yel there was absolLrley no problem
ior Blue l\/lax He gave us a decenl
sound lrom anywhere n a wde area n
ironl ol the mus clans. who were on a
raised plalform al one end We setted
on a posrlion aboLrt 15 leet lrom the
Ironr ol the p atform The str ng p ayers
were n slandard quartet posltons-
lirst vlolin lo the lelt, cello to the right
etc. For lhe Schumann Piano Ouintel
we pLrt  the plano a l tebackandtothe
right, to get lt in reasonabe balance
w tfr  the str  ngs.

Agaln the perlormances seemed to
|rs lotally f rst rate wlh complete com'
mitmenl lo the musc and h gh ski l l .  To
double-check my decade o d high as-
sessment ol lhe work lhese musicians
did, recenlly compared ther Scfru-
rnann with lhe sarne mus c perlorrned
by Leonard Bernsleln on pano with the
Ju liard Ouarlel (Co umbla M5'6929)
My judgmenl is lhat our p ayers did
jusl as well and maybe a little bette.
l\/loreover with no luss al al, Blue Max
produced a satsiying room tone wilh
a the perlormers n proper posillon
The Columb a recording s no beiteron
these counts-the room ione s maybe
a lltlle lhlnner. We can assume t was
made in a megabuck srudio wlh con
troled acoustics arlii cia reverb if that
was wanted, and penty of. . lkes care-
Iully dlsposed to gel lhe perJormers

By raislng the vo urne to a high but
comlortab e eve. the listener will move
cLose lo the actual scene. He can get
the thi l l  o l  beng rght next to highly
ski led proiessonaLs givng an al l -out
accounl of line chamber music. Of
course, t ls not as good as rea y be ng
there but t wil make an excellenl sub-
slitule lof those many nights when a
cose approach is not possibe

{lu 0nl llsc ol lJinlur lir\1)r(liryt
The strenglhs ol b naural lechnlque

are evdenl in these three examples ol
reco.d ngs made more than a decade
ago. Becenlly, there has been a grow-
ng nterest in binaura lechnlque, es
pecialy in Germany where the Neu
mann company has deveoped a se-
ries ol dummy heads which ihey use
and se commercia y.  Caled Frtz
lhe Neuraann head is a near cous n ol
Blle Max bLt uses a somewhal d ile.
ent approach lo microphone place
menl. The mikes are deeper in lhe s m
ulated ear cana and work wilh an
elaborale acoustc f i ler lo.  needed

Neumann says lher atesl lilier has
made the record ngs luly usabe on
Loudspeakers as well as on head
phones Thls has evdenty opened lhe
way lo the use ol dummy heads in
commercral musc record ngs espe-
cially lhose nrade in highly revelberant
spaces (for reasons lhls a(ice has
r.ade cear).  Our own recordings
seer.ed lo |Js Jrom lhe beginn ng, very
eftectve on loudspeakers, though lhe
Iu space and reverb ellects were ob
vioLisy acking Pfesent n both modes
of de very are greal dynamic range,
very low distodlon and extra-w de lre-
quency response. The reco.dings
seem excelenty balanced on speak
ers, and lhe peTlofinances are co..
plete y enjoyab e.

Uhef. This unit recorded two tracks on
the lul l tape widlh of % inch. at 7% ips.
For lhallape speed (and lhat t me) the
qua lywas excel lent,  though obvlousy
not up to the studlo qua ily ol our larger

To get bnaural input, we used rny
own head as the dummy head (no
coarse humor please) | spent aboul
two months golng around Manhattan
wlh smal lcondenser mikes in r .y ears
and the recorder under my coat
Tholgh lhe resut ing reco.dings ack
the appeal ol the ulralidelily on the
mus c record ngs, lhey do lurther lus,
trale binaura lechn que in aclion.

The demos on the orlginaL record ng
included: A colege basketba garne ln
an encosed arena whose t  ed wal ls
lurned the crowd s roars rnto oceans ol
reverb (through this din, lhe b naLrra
syslem pu ed nearby voces relerees
shouts and whlslles. and other indiv d
ua sounds)i the bird house al  lhe cen-
lra Park Zoo, gently echolng wiih a
mixlure of ch d.en s voices and eer e
bird calst an exuberant crowd watch-
ng New York Cilys Puerto Flcan Day
Parade, with many lar and neaf voices
around my poslton and the marching
band's muslc passing n liont a beaLr
t lul  antphona serulce n a Greek Or
thodox Church, wth the sonorous
priesl high on ihe leil, the exce enl
cholr h gh on lhe r ghl and lhe congre'
gat ion's responses al  around: and
r!sh hour ln the Times Sqlare subway
station, wiih loudspeaker announce-
rnents competin!, with mass ve train
noises voices in the crowd, and shuf
j lng leet

These and other de.no recordings
capped our experiment wlh binaural
techn que, a rrost sausiying voyage n
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n addition lo muslc our
orglna record ng inclded
a full sde of demonstralon
matef a . ty sounds, mov-
ing voices, etc, For these
recordrngs we lseo an en-
t rely difterenl systern n
which stud o grade eec-
lronrcs and last tape re
cording were abandoned in
favor of podabilily.

We did seafch for ihe
besl sma portable record-
er we could l ind atthe tme,
wh|ch tumed oul to be a A
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