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{"Jncf;ver ffix&rffi. ffif,ereffi ilFamr}.x}e3 s
$imple hookup reveals hidcJen anlbienr:e arid directionality

in many tlvo-channei i'ecorclngs.

EvEn stNcu r-HL:. sI'EREo rtsc becanre cornincrcially
feasible in 1957 it has gencralll' tr**n assttmcd that
lil yatt neccl do fr:r -qatisliictor)'!terco 1''ial'back is
coonec:l t'"ver lcittlsltcakcm io tLvo scpil!'i1tc chann,;ls

of arnplificatjon. Unfortunately this assirn.rpiion has

preventcd us frcirt hcaring**and cnjoying**-aclditicxr-
el sonic infoinration that is, to sol"lle er.tent, ilherent
in liny sterco rccoruling. As a resttlt wc havc i;cen

dcprivcrl of thc ftrll c()ilttnt r:( thc lrirss ntttcs iti ciiir
recordings and of tl-re "concert-hal!" sound that we

nright have bcen recrcating in oltr living roorns, Yet
the means by which ever\"thing a!read1: pr{s(t1t $^ a

stereo recording can bc rcprocluccd in the home are
cici:rntiv sirnp:lc--and incrpunstvc.

Ihe initiai emphasis on thosc Gemir"ri twins of
stereo, the lclt and right channels" has blurreri r*c-
ognition of the fact that the differerrccs nnd simililr-
itics [,_.tlvcr-:n thc twr.- signnls itr0 ils nluLrll i] pilrt Of
tlrc stcreo recr--rrclin$ as the inforntation in e ach
clrannel itself. That is. tho irreoccupatir:r: with jL:st

trvo channels (conrpounded by inexact comprri:;ons
to dorrble-irnagr stereo photcigraphy) has !ntlr:ced us

to i"edefine "stereo" :io that it relates speeifically to
lhe notion of two sound scurces. But the word is de-
rivtrl frr;nr the Gieek ster€(,i.t: soliri, rlirnensionai.
1'wo po:nts define a line. It takes a rr:inimum of
thrce to cicl'ine rr pltnc aud foLrr to ilcfinc a solid.
Conventional stcrco is otrly ir part-way upproirci"l trr

musical soiiclity.
'I-his ELrclidcan simile can be c;rrlied just so far'

ol course. In the "spatial" effr.cts oi nrusic we are
cleirling prinralilv rvith irr*adth anti clcpth since hcight
has relatively little trr do with or-rr perception of mu-
sical souncls. So three points wor-rld rcpresr:nt the
irreducible minimurn neecled to definr: rnusical
spacc. ]

Establishing the Third Point

"i'ho diilercnce betwccn thc signais in Icft an,I righr
channcls can be thought ol us;l third signll: the "l-
nrinus R" or "differetcc" signai. 'fhis signal docs
nclt eliist as a separate er:tity within your stere$ $)'s-
tem, of course, but you may hear it by attaching
a lorrclspeaker across rhe "hot" terniinals of the air-,-
ptif ier. Hookecl up that way, ths speaker will responci
onlv io e!i/leretrces in voltage lretrtcen th* two eh:in..
nels. ancl tlre circuit is saict to be "tlifferentiel."

tisr:d in conjunctitin with the normal st*rco i:rair.
a clifferential $p*akcr is placed at the back of the
roonr. lt n.iay tre ele'.,ated to within a ci-'ruple feet of
ti:c ceiling. (If the listener: is sitting down, the back

oi l:is cirair olhcl,;isr: will tcril io;.li--::':rit I gliod

iieaI of Ih. -coLti].-l ;,,rrt:it-lS ircin ihat ciil'eciion.,) i'llr:
Icf't "inri : ii:l:t spcitii':rs L.rrt ;g1i11:11 r;rl'rit '. t(;i: iitl{i
llosilir;r.rcri just as lltll llirvays l-t;ii'e l'rer'i:. Ir'i:1. i

sirol,;s ihis thr-rtr-spcakci hookttp.
'Ihc rril'lii:irsirilt h,:1.'.r,r.:r:r': tl.ie stttnci:r c:ir-'lt ol thr'

thrle: spe;lierl u'ill irtr:rilcr'r:lirt frc tinLlat:ill)LlLi l)i
co:-rsiticrir,g tlri: vriri iir *'hi;h stcrco raclrtliir3i;ri';
ritiLrli:. \1,.lst ilio IlrrJrlllcr-i 1 t-tlir :li l';,,it-qllt;ritr,i:i Ir"rslrl
l;Lps 6,i rvhich the signals ii.,ril rrii,,t1i ciillt:i'r:lll itl;-
cr*i.rironi:s ;rre rtri.rctl. Irr-'r str"itpiiiit,!'l s,ik,.:. llc,rvi:r'er.
ict's bi:;;in hy' asst:minit tiiut otli t',io irtir.:ro1,r:'.-rr,.^i

---lcil lnii l igl:t---havc lrcrl irsq:rl. If the stLidio *'e rc
cornpiet;ii, iret of iJvdihcriitii)11 (tncchcric), lire
onlv ciiiferi'nces i:r:t;lrert tilc 5i*nril! gcrlcriiaiJ(i b\
lir* l:ricrcphorcs r.r,ould hc thosc cIu-!srl(i hy tliffcicnt
r,.rlatilc plil.;r:r:rerrts of lirc rrriclo;:lroncs !vilh rcsPrcl
t() thc sorin{i :ioti:{j(:- - (:i s()Lit'Lru1, irtsi.rtiitri:tr1s ciosci
trr ihc lcl; l;iic:rof,irt.ri:c rvr;ulrl l-rc recr-.rr.li:rl i(1rj(1rr rl
thitt chrin*ei thrin in the riglit clilrrncl, artrl lhc
rcrincl woultl rclich rh* lr:it nricrol;ir*nc un instrurt
[rcl'orr il u'ls pickcri u1t irr Lhc lrtlrur uhruncl. Whr;n
lhis recorriing is pla,verl back ovtr a coilvcnii\rn,il,
tr,;o-siicakcr s1 ste nl. thc :lnrpiitucic {lurr:.lnosr) ;inri
piuisc i iirrre) dilirrencr: rvorilr"i br: rcliqtr-lrrc,:d i'lr:th-
rrrlll', ailon'ing thc' listrncr tr.r loealizi: 1i:e suur:Li
\Llilrc\r'hcio hc{u,r:c:r thc tlvo si)ilrLkcrr: irrrt .^:lo:r-'l io
llic r,nc: ort ttir: lclt,

-j ii;re :rrc ri:Iii;e liriLts arid rtrl*t trc.r'ation of :;i.rr-iiid

in lh* clvilonnrerits ilircre recortlirr-is a;c r-ri.rc;.
Irlrrvclcrr. -ro ihc rnicr,..iiLhoncs pick Lli) litorc llr:rr': jrrst

tlr';sc tiiru:ci! i lliiiatcr.l sortnt!s. Llar:lr l'tlolriiil g snlriir)
L)r cotcilrt hail i:as its orvn irtrliviliLrai r:irerirctcri:ti:s.
,{ hlli thai iibsortrr lr iot of higtrs rvill sriLrr.rtl ,rir:trrl;

oric th;rr r*ilccls a int of highs wiil so;.in.i trright.
tr';nlr: hlilir ;rh:rorb rtrfltctiorrs qrrir:k11,: r:thcrs irrrvc rL

Ilirittr "ilec:t., " tiilic. l'lrrs+ "an:L:irliuc" ait:ii ilal;l-
istics lrt iriikroi up b,; both ut;r:t.lphL)ni!- I-hclc[orc
titeic ;irr' riiffercnccs bcir,vcirr clliiri':els iir tiri; iini..
hi*ncc riJil;:r.l lrs ueii as in that Pi,:kcrl rilr riir,-.i:rir
i i rritt tlrr: ii.rstiluttcnis"

\t'iri.:tr lr \ttlr:O IL'ct.)r'(1i;ri1 r' lriirr,:..! lr.rrk o!cl- ;r

riutttlitrtl, t'"r,o-s1'rcllicr s\.stent, ciii:h spcakrr t e pnr,
titri:c,l th,: iliru.:i so,-rnds lorrtlcL ;int{ sL)or-iei th.rn tii*ir
le 1'lcctioiis. B*cariqe of the "l:laas ef f*cr," thesc iourl-
{:r, riir-cct. sounils cstal-rlish pre,:erilnce. Ihelclolc
rnorL r,.{. tlir: iiieliviilr-riiJ ur.rrbi,:ncc tlualitii:s oi trhe or i;1,

iniii ;icoLrslical e ir'' itt-,r'iri:e nt rcrtrair-r br-riicti ri oi:lr
lcft anri rig:ht speekers are i;scd. iJut r''hen it qcLr;i-

r "tt*, ilifl*rrlrtilrl spcll""cr ir r:r;rrrir:cir.-'rl in lrrr*k, tlre
irortiirrli !Lrbllacts aiI r'crl*ro:r elcrnr:rrts (lr,]ricir prtt-
tliri:u e;ilu;ll !oltages at tl)e trv<t hot ierrr,iirals./, uit-
rnaskir':g;h* clilicr*nce sigrr:.ri ar:ci ieproducir.rl ir uri

Jirye 1971

L



this back speaker. The separation in space now pcr-

nrits the ear ancl-brain to irtentity the inforrnrttiun

tlrat fonrrerlY r,vas lest,

srvstenl, gradualiy iid.just [iic rcsi:rtr:r at the back

spcaker iintii its volt-tirte, from the listening po.\itiott,

buliinc*s '..rith that of th{ operativc front sircak*r ar:d

flrr: risitrtrl iippili!fs to cetittr; I'lot;t tlrc ritli;, lrctrvecn

thc trv<:,

9. Il.sstore the tiisabied channel. Side infornration

will nol now bg obtrusivc in the h;rck, 'i'r*e back

inforrnttior, will appear in the i:ack.

What You Gain

"['hc L,;rck sp.eaker, connected cliifercntialll;] repr(]-

rluces ali iand'orn-phasc and cut-uf-phase in[Llrn].l-
tion as well as sirlc inforrnati*rt. llass rri;tcs bclorv
200 I{z consist aln"lost rvholly of r;lndcrn ph*se.
With a conventional trvo-speaker hookup, tilc ran-
dorn ph;ise elenrents are allur:st corrtplciely rnasked.
'Ihe diflerential speaker l:pr<lduces this hitliertc;
mastr;eci cofirponent of tlre bass note$. T'he ir:rproi,c-
mcnt in bass respcnsc is tar nror* eiriirriiitic ihan ti'rat
ordinarilv to he cxpcctcrJ in nre r-clv *ddinil Llle morc
speah*:: to i.r standarti sterrro sy$tenr.

N{anv stanclrrrd st*r'*o leccrdings coirtain signals
{rom a back n.ricr*phone n,hose outlrut has been re-
corded on both channels in eqiral an.rplitr.rCe i;r:i op-
posite polarit)'-thal is, out ol phase. Playback i,i,,'er

a sl;rndlrrtl sterci] si'stcilr ciiilii()t cstu.biish clircetit,rr-
ality, but u'he It a dillerr:ntiall.r,- conneclcil h:rck

Bf,TCIRE INVE$TING
IN ANOTI-{[R $PEAKER . . .

You can prove to yourself th;t rhe difterentiillli,
connected b;:ck speaker cloes indeeC repro,luce
something new. At tlre aiirplifrer ei:d, disccnnect
the ground returns ("comnron" l€ads) of iroth
your present speakers and recorrnect them ar
shovrri in Fig. 2 on page 44. i:ollow steps 2
tlrrough 6 iir the sectrofl of this articie heacJed
"How tr: Adjust the Back Speaker." Ti-ren piay
a stereo recording, grreferably 6ne with a sclil
vocalist. Yori shouicl ncw iie;:r tlre "new" signal
that 'r,,oulci conre {iorn the back speaker, vriiile
tl:e .entered sotoist largelj,, disappears.

Assurning that thls test encourages you to
go further, you {:an obtain gr:ocl rrsults with
virtuaiiy any inexpensive speaker you may have
available for use iri the back position. fiemern-
ber, however, that in the long run ycu lviil get
tiie hest results iry usiirg a high-quality, fuii-
range speakur system since the back speaker is
calleti upon to reprocluce the s;:me frequenr:y
spectrum as your nrain speakers. lf a variable
resistor is used with the back s;;eaker', the;r
that speaker should be one tlrat ha* a vei'y fiat
irnpedance characteristic, Otherwise-sirlce tire
resi:;tor represents a higir irnpedan4a soul'.re--
the back sound may tend to get a bit "tuhby"
due to the irirpedance misnratch.

Fortilnately, today thr-.re are many lrigh"clualit.v
speel<er systen.:s available fr:r under g10i]. And
a differentlal hockup requires no additior;ai in-
vestrnent i n eiectran:cs.
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Horv to Adiust the Back SPeaker

The cirfferential speakcr sl'rould rcc*ive no signals

comnlon to both lelt aaci right channeis, and its

louiiness shoulcl be in propcr proportion to that of
the other channtls. Ad!irstment of the sy$tcilr to

achievc these objectives is not elifficult.
The cotnnton signals are eliminated from tlie back

spcakcr by canceling out (or "nulliirg".1 its oittput
l'or a ntotttl irlput t{, the stcreo systcnt" 1'cchnictlly
a signal is trull' monophonic only wiien both its

iimplitude and its phase are identical in botir chan-

nels. However, there can be variati<lns tretween

channels in the phonograph cartridge, the preampli-
fier gain, the tone cr:ntrol action, and the volume

control tracking. For this rcason, identical elet'trkal
outpr,rt of the balance antl tonc controls frequcntly
will be achieved at some point othcr than thcir lrre-

chanical ccnters-the "standarcl" positions rnarked

on ihe l*cc plate. Here is how to find the iroints of
optifilurx electronic balance:

l, With yo',ir sttlreo system turned off, discclnnect

frt-rni 1lie lrnplifie r {hr ..glororrl (or "cotrrntoir") iciids
frcin the lel't and right spcrkers anil cr:nnect thcse

t,"vo ivires togethcr ( FiS. 2) " The left and rigirt
speakers are now in series, and this series connec-
ticn is in irarallel u'ith the back speakcr. All speak-

crs:vrli norv rcpt'odttcc the differcntial signal only'.

2. Srvitcli th. svsteru intti lhc rtort<r ntodo.
3. Play a record irnd adjust the balancc control

so therc is nriniinunr output through tire srrsteru

rvhen the yolunre control is sct in the position you
nornially use.

,i. Adjust the tonc c<lntrols-prcferabi.y as necr
as possible tr: their flat positions*-for minin'rum ou[-
puf .

5. With the slstern turned off once again. recon-
ncct the left ancl right spcaker ground returns iu
their normal way. c

6. Switch the system back to the stereo r,todc.
The tiack speaker has now been adjusteci so firat

there is rninirnal back output nf any comrBo$ signals.
BLrt even if thc three speirkers are identical and the
listcner is eqr.ridistant froln each, the back speaker
rvill L;e 6 dB too loud. Proper rr:latil,e level can be

attained by inserting a l0-rvatt (or higher). 20" to
25-ohm variable resistor (such as Ohmife 0108,
Nlodel E.) in series with the back speaker (ser-' Fig.
I ) end l'ollorving thesc additional steps:

7. Diriable one channel of your stereo system. Tho
easiest way to do this generally is to turn the systern
off anri remove one lea(l (right clr lcft) from the

Frogram source ]iou plan to use, On some cquipment
ihe balancc cr.rntrol will cut ofl <ine channei com-
plctcly when it is rotateci tcl its extrcnte positiont.

8. Pl;rying l sigrral throtigh your half-ciisabicd
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speakcr is useti,-it will reproducr: the signal frorn this

back microplione and estabiish th* added climonsion'

Any soloisi usuallv is trlended into the rer:ording

nrunopitonicltliy (l'eil trlrtaliv rtnil in ph;rsc 1o hoth

chlnnels), A nlono signel appears to coi'I-lc froin ii

point midway between the left and riglit spe:rkcrs

ancl rvill be totally abscnt fronr the diffcrenti;rill
c(lnrlecter:l back speaker. {When L, equnls R, L rilinus
l{ cquals zero.) llecordings nt:tle with acer-rrato hack
and front clirectionality can thus be enjoyed in a full,
four-clireciirinal forr-nat witir jr:st three speakers"
' !l' yr:rr wish, vor-r can adcl a for"rtth speakcr in
front, ls shorvn in Fig. 3. 'fhis nn'angemr:nt, lirst

i:rro1-.oseil t-.y I)llid lllfi*r, ltts iiccn rvid*ly irtrlt^
lished. ISec, Ioi e.xanrplc, "Forrr-C]hnnnel Stcreo,"
lll:, ianurry 197 i.l 'I-hc front speaker providcs tret-

ter riistribution of the tctal iicoustic power antl a

nr.r'c s.liil dircctigr-ralit.v.. 16 ihc cer:tered sc,loist. llLrt,
as note d :rbove, only three discretu signais (cr
points) are needecl to estahiish rnusical space--that
is. all four direetions. tJse of tht: differenti;:l-sl,eaker
llretho(l of irlltvlutck n'i:r\i 0\'*11 cttrlor.irallc r*ti:rdittg
cr--nri:runies to scch dclihtralc {!i11t!"{): of ,1,* .ql.1iilrr.
ship l'relween stcrcr--r sig.nals in order to a;:hieve foiir-
point dircctionalitr'--{h* scnsntion o( treing sur-
rounried by sorind sour-c*s.

The records listed below are those that the author has
found particularly effective in demonstrating the extra
inforrnstion.rotriovnl c*patlilities of tho three. ;rnd four-
speaker hookups described in the article. All will pro"
duce added "back" inforrnation through the third
speaker; those prececled by a "trullet" (o) exhibit iuil
four-point directionality when played through an ap"
propriate system.

These are by no nieans the only recorcls that lvili
do so, however. As Mr. Kahn points out, the intrinslc
clifference betrveen left and right signals in any stereo
pair will produce "new" infornratiom when a differen-
tial!y connected speaker is aclded to the playback
systenr. The precise nature of the effect you hear
wiil depend orr l';orv a given reccrrding was rnade.

!{e invite readers with a berrt for experinrentation
to try s differerrtial speaker h$okup with their own
record collections and iet us knorv r,"rhich records
a';hieve the nrost striking results. ln future issues we
hope to add to this list through your efforts and ours.

o Eeach Boys: "Sr.rnflower." (Reprise S 6382) ln Cool,
Cooi \i/ater the back speaker $eems to get wet.

Eeatles; "Let it Be." (Apple 34001)
Bizet/Shchedrin: Carmen Ballet (Bolshoi Theatre Or-

chestra; MelodiyalAngel $ 40067).
c Blood, Sweat, ar:d Tears. (Colurnbia CS 9720) The

soloists are aimost totally absent from the back
speaker. and there are some unexpected instrunieil
tal effects. Try Spinning Wheel.

Soston Pops Orchestra: "An Evening at the Fops."
(RCA Red Seal LSC 2827) And.

Boston Pops Orchestra: "lrish tdight at the Fops,"

-l'he lrrain beneiit of the differentiaily connectcll

hack speaktr is not this directionality, horvev*r, but

thc nlore ccrnplete L:nio,nlent cf the original hall's

acortstics itnd ihij better h;lss iosponslj ' Whctt )"i'r re-

vir:w your own librarv with such ii hcckrrp ,votr will

bi: arnazertr at lvhal has always gona unhcilrri Lrli fil-

nriliar recorris" I{ecordings made "live" with audi-
cnces are p;rrticulirriy startling in their added real-
ism.

Yor"r rvill hear the samc thing irt listcniltg to a

stereo Ftr{ station transniitting lhe sarne recordings.
of cotirsc. Particularll, impressive, though, are some

FM progranlr! not avnilahle on cerntrlit.rcial record-
irrgs. I:or iirstlnrc, { hu stcrr:o ilpcs oi thc llo.stoll
5r'niphonS' give an uncanny fceling of bcir:g presr:nt

in Boston's Syrnphony 1-lilll or ut T:rnglcivocid. And
if 1,ou tape thcse broarlcasts otf the air, vou will ex-

1:ericncc the snnrc :irrr-biencc and scnse of par-{icipa-
tion u,hen lrou pkiy thenr bilck thrcrrgh a diflerentia{
speiiker hookLrp,

Rarell, has such an improvenlent in relilism treen
posrihle I'or the acldeil cxpr:nsi: of jtrst one iou(l-
I prr;l kc r.

Mr. Kahtt, dirrct<tr t:t' trurkttittg !or .l)yluco, !rtc., lttss
v,'trrkt'd in llte audilt Jitll lttt nltt,ty :icurs.

i[tCA Red $eal LSC 2946) Both Pops discs were
recorded iive lvith audience.

o Britton: Noyo'* Fludde. (l-onCon OS 2:i331) Dcleted,
though accorciing to Londan current prersings on
Aigo ZNF 1 presunrably a!"e rrade frorrr the same
masterS.

Eileon Farrell: "l've Got a [iig!rt to Sir:g the Blues."
(eolumbia CS 8256) Delcted.

o Fidtller on the Roef (original cast; RC,{ t/ictor [-S0
10e3).

c Lee Michaels: "Lee Michaels"" (A & M 4199)
Heighty Hi is recordeei live with audience.

o Pink Floyd: "Ummagumrna." (l-la:'vest STtiB 388)
ln this two.recorcl set, bands 5 an,J S (Grantcliester
i"4eadows and Several Sprecies of $mail Furry Ani-
nlals Gatheretl Tog*ther !n a Ceve and Grocving with
a Pict, respectiveiy) of Siide 3 are particulariy de-
ilBrrrlul,

$hakespeare: Macbetir" (Quai*,. et'::.;_ Caediilon SRS
S 231) [-i$ten to Act l, Scene i"

Jimmy Srnith: "The Best of Jirnmy Smith." (Verve
687ra i)

r "Stereo Checkeut." (denrcnstratioir recor"d; West.
nrinster WSS 1) Deleted.

o Stcckhausen: eleetronic rnusie. (Deutsche Granrmo-
Fhon 138811) The second side (Kontakte) has ex.
treme ping-pong effei:ts in all four directions. it
originally was recorded cn four-chitnnel t;rpe, then
nrixed down to two"

c Stcckhausen: l(urzwellen. (lleutsche Grarnrrophorr
2707445,\

o Wagrrer: Siegfried. ($olli, etc.; i.-r:rrrrlr:n CSr:r 15U8)
Listen to Side 5 in padri:r:lar.

STEREO RECORDS WITI-I !{I*PEN AS$[T5
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