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REFLECTIONS ON HOW QUADRIPHONICS CAME ABOUT—

AND ITS FUTURE

S'I‘IiRIC() BUFFS wilt remember 1971 as
the vear four-channel stereo made it
o the home. AL abouat the time von read
this, a dozen or so manufactuarers will bhie
promoline  four-channel  stereo devices
desioned specilically Tor the home encer-
trnment markel, But there are complica
trons: althovoh four-charnel stereo has
arvived, iis appearing 1 oseveral onisoes.
Fach ol the available Tour-channed
iproperiv krown o as quadeinnonic or
aquidrisonic souna) devices emplovs one
of three basic approaches to the riore-
duction of the new sounmd. although they
have o more or less common goal, Which
device or devices is best Tor vou depends
lareely on what vou want in the wav of
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serlormance and to o lesser extent on
vour present oslereo sestens amd how
much monev vou are wiliine to invest 1o
et four-channel sound.

So that vou don't hove to wande
vound vour local hi-li center blind, we
have surveved he fowr-chanoel storeo
market 1o lind out what cquipment and
aceessovies are cureentiv for sale. In the
following pages, are discussed the vari-
ous approaches (o four-chiannel sonnd
with st of brand-name equipment pres-
cnclvoon the market in cach citecory,

why Quadriphonic Sound? Boefore dis-
cussing etther the equipment or fech-
niques  used  loo achieve four-channel
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Lafayette Radios LA-44 fouar-chanrel amplifier
wath buiit-in ambience recovery circuitry (above:
and RIC-48 two- ard faur-channel carzridge player
hetowy are hilled as comparion pisces. Both items
are ful'y compatible with the existing two-channe!
stereo sources and sound reproducing equipmen”

LAFAYETTE o

sound repraduction, it is appropriate firs!
to pul quadriphonic sound into focus.
Four-channel stereo is a legitimate and
long-overdue slep forward in sound re-
production. It is not a gsimmick thonght up
by greedy equipment manufacturers to
squecze a few exira bucks out of stereo
enthusiasts. The  innovalors of  [our-
channel stereo are sincerclv motivated to
bring into being a real technical advance.

Two-channel directed-sound reproduc-
tion, commonly identified as “stereo.”
was a logical advance hevond the limita
tions of monophonic sound. And four-
chanuel stereo is the losical step bevond
two-channel sound. To uderstand why.
it is necessary to tuke a moment o re-

view the acoustical conditions that exist
during a live music perlormance,

Most live performances are conducted
within the confines of a volume of space
cnclosed by walls. a floor. and a ceiling-
i other words, a certain acousiical en
vironment. This environment has a ftixed
size and shape; its walls. ceiling, and Noor
possess sound reflecting and  absorbing
characteristics. Together. thev influenoe
the sounds heard by a listener sittine
within the enviranment. This inlluence.
consisting to a great extent ol reflected
sound, is know as “ambicnce.”

It is ambience which aives the listener
the abilitv 1o anrally distinguish - quile
apart from anv visual effects—the diller-
ence between a large eoavironment and
one ol lesser volume. In Tact, it is cven
possible to distinguish acoustically  he-
tween environments of the same volume
but constructed in differont conlivura-
tions.

Here is how ambience works. Assume
vou are seated in the “perfect” listening
location in an ideal acoustical environ-
ment. You will, of course, hear sounds
coming directly from the perlormers. In
addition, vou will hear the same sounds
after thev have been reflected from the
walls, floor. and ceiline -ambience. The
reflected sounds will arrive at vour ears
delaved. diminished in intensitv, and at
various phase anoles,

The larger the volume of spuce in the
enviconment!. the longer will it take for
the reflected sound waves 1o reach vour
cars. This long delay creates whal our
car inflerprels as Mspaciousness.” The
phase angle displacements of the re-
flecled sound waves are dependent on
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m'ﬁm time il fakes for the echo to
reach vou and the frequency of the sound
itself.

Monophonic  recordings  and  radio
broadeasts suffer from a notable defi-
ciency in the ambience information that
existed  durine the live performances,
Hence, mono sound repraduction is al-
masl lotally Jacking in the original acous-
tical environment's character. Short of ar-
tificiallv doctoring the monophonic siunal
(acdding “reverh™), little ean he done to re-
create even a semblance of the Tive-
performance character during reproduc-
fion. In ellect, vour listening room with
all of its limitations in size, shape. and
characteristics, becomes  the acoustical
environment. .

Two-channel stereo, on the other hand.
contains a considerable amount of ambi-
ence information and, so. presenls somo
interesting possibilities. In addition to
providing the abilitv to localize the posi-
tions of predominant instruments along a
panorama extendine from left to right in
froni of the listener. the ambience infor-
mation adds depth to the sound  though
cerfainlv not as much as is heard during
a hive performance.

Extracting More Ambience. The exis-
tence of ambience information in conven-
tional two-channel stereo dises or lapes,
offurs the exciting possibility of recover-
ine this informalion and reproducing it in
the home. This is exaclly what David
Hafler of Dvnaco proposed and demon-
sirated almost two vears ago.

It is recognized that if four-channel
stereo is eoine to work as o home enter-
tainment medium, it must be fullv com-
patible with existing two-channel stereo
cquipment, discs and tapes. and slereo
FM broadcasting, Anv medium which will
make obsolele todav's sterco equipment
and require the replacement or duplica-
tion of tape and dise libravies will un-
doubtedly meet consumer resistance.

With this in mind, let us review the
various approaches now being proposed
in the equipment already on the market.
The mosl obvious approach {and the lirst
to appear in a marketable item) emploved
four relaled  but  independent  signal
sources 1o drive as amplifier
speaker svitems.

The discrete four-channel approach to
reproducing  four-channel  stereo sound
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has the advantages of superior between-
channel separation, low distortion, and
maximum  programming {lexibility,  Its
maost telling disadvantage is that it will
not reproduce  the  four-channel  eflect
from anv two-channel material-—-even if
such material is cncoded for quadri-
phonic sound. On the other hand, dis-
crete Tour-channel equipment will acoopt
and reproduce sinole- and two-channel
material in the ordinary manner.

The discrete four-channel approach is
tvpically o tape medium. 1t is a simple
matler to modily a tape plaver/recorder
made for two-channel stereo siimply by
suhstituting  four-channel stereo  tape
heads for the existing two-channel sterco
heads and adding two extra channels of
electronics, Bach of four separate tracks
on the magnetic tape are then used simul-
tancouslv as signal sources.

\monyg the four-channel stereo open-
reel tape recorders andsor players you

Distinctive feature of Sansui’s QST deceder is VU
fetes for each channel. QS1 ‘unctiors in rranner
dnilar to EVX-4 cecoder made hy Electro-Voice

will find on the market are: Panasonic
Model R8-736: Teac Maodel TCA-42; Wol-
lensack Nodel 6250: and Crown [nfer-
national Model GXd44, The available car-
tridge plavers include: “Mark 87 by RO
“Quad-#7 by Motorolar Model RK-48
from Lafavetie Radio Electronics: Fisher
Maodel CPHoo: and ~Qaudio CS-7217 from
Tovo of fapan,

The second approach 1o four-channel
stereo. proposcd by David Hafler of Dv-
naco. involves o svslem of ambience
“recovery.” This technique simply recov-
ers ambience information already present
on hwo-channel sterco signals.

The ambience recoverv lechnique is
the Ieast expensive way of obtaining
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FOUR-CHANNEL STEREO THE EASY WAY

(SEE
TEXT)
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If yzu bave an eoxtra pair of speaker sys
tems hardy  you can set up yaur prosent 0o -
cranrel stereo system to provide guad sound
tarough ambience recovery. Fisst study you
operat ng manual to determine whetier or nat

tae common terminals 2n the outputs of your
amphifier can bo safely tied tegether as one.
s, wire the extra speakers into your system
as shown in (e deft drawing above, The vajue
of (e resistor shown will depend an the
impedance of the added (rear) speakers. H
tae speakers have a 4-ohim intpedance, use a
A-phm. 10-watt registor: if § ohims use an

LEFT RIGHRT

LEFT RIGHT
REAR REAR
+ +

8ol LO-watt resistors if 16 oluns ase @

16 ohm 10 -watt resistor,
For all other amp ifiers, even Lrose which
aro o doubitta s the right drawing toowire in

e extea spoakers  [nothis case, there will be
no o feedbash dine and no resstor will be
edde

in hott diagrams the added speaker sys.
ferns are those ident aied os the “rear - speak-
ors. These wils 0f properly wired into the sys
tems veprocuce only the ambience information.
The < nmiarks 0 the diagrams mere y ndicate
an approprate listening pos cian

something  approximaling  lour-channel
stereo. Iorequires only a simple passive
network and two exira speaker svstems
to set up. In the original Haller setup. the
sprakers were arranged in a diamond
conficuration——to the left and right and
gonter front and cenler rear of the lis-
tener. Most recent setups show  four-
corner placement. There is no special
tape plaver, decoding device, synthesizer,
or extra stereo amplifier.

The Dvnaco ambience recovery tech-
nique has the advantage of being com-
patible  with all  existing  two-channel
sterco equipment and program sources.
It is designed to supplement an existing
stereo system.

Presently onlv Dynaco (a kit} and La-
favette Radio  Electronics  (wired] are
marketing equipment, under the name of
“Dhynaquad,” emploving the ambience re-
covery technique.

The linal approach to providing four-
channel stereo takes advantage of the
compalibility ol the Hafler system in that
the ambience of standard two-channel
recordings can be brought out and it also
makes use of an electronic encoding and
decoding process. Encoding four signal
channels down to twu is lhe responsibil-
ity of the record and tape manufacturers

S0

and stereo KM broadeasters. The listener
becomes involved in the process onlv af-
ter the material is encoded.

Now. if the listener’'s svsiem s
equipped with the appropriate decoder,
he can electronically reconstruct the Tour
original sianal channels. This means that
although the listener can retain his pres-
ent slereo tape and record plavers and
FM tuner. he must still add a second
stereo amplifier and two more speaker
svstems to abtain four-channel reproduc-
tion.

It can be said, then, that the signal-
coding process lies somewhere between
the discrete four channel and the ambi-
ence recovery techniques in both system
cost and program flexibility.

The coded-signal approaach is folly com-
patible with existing two-channel slereo
sienal sources and  equipment.  When
two-channet sterco material s passed
through the decoder. it will emerege with
an enhanced sound effect (most prople
who hear it describe the cffect as “pres-
ence’”), simulaling ambience to some
varving degree from little o superb.

Coded-Signal techniques are emploved
in two separately evolved cquipment de
signs. llere in the United States, Feldman
and Fixler designed encoding and decad-
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ing equipment tor Electro-Voice, The
Model EVX-1 decader is being markeled
bv Llectro-Voiee and  through  Allied
Radio Shack under the name “Steveo-+.7
Heathkit is selling the same item in kit
form (Model AD-2002), with Metrolec In-
dustries selling a modificd version in both
kil (see construction article starting on
pace 52) and wired forms under E-V's
Sterco-4 trademark. (It is interesting to
note that Peter Scheiber. one of the early
innovators of the cading 1echnique {o
quadriphonic sound, and  Electro-Voice
have now joined forces.) £

Over in Japan. lwo equipment manu-
facturers have been busy  developing
encoding/decoding  svstems  lor Tour-
channel stereo. Japan Victor's NModel CD-1
decoder is said to provide greater separa-
tion than the EVX-4 and the ambience re-
coverv svslems. Sansui's Q81 decoder
emplovs a complicated svstem of phase
shifting in addition to the tvpe of decod-
ing emploved in E-V's “Stereo-47 decoder.

Noat to be forgotten are the various sup-
vorl  devices for four-channel  stereo
sound reproduction. Fisher Radio's Model
701 receiver combines an AN stereo FM
tunce and a lour-channel tegrated am-
plifier on a single chassis (the receiver
simulates fonr-channe! sound from lwo-
channel stereo program malerial). The
four-chanunel amptifier oflerings include
H. H. Scott’s Model 499 "Quadrant.” one
bv Harman-Kardan [no model number or
name assigned at press Hime). and La-
[avette Radio’s Model La-44.

All of the availuble amplifiers can be
used with any of the {our-channel stereo
devices currently on the market {and, as a
bonus, can double as twa completely sep-
arale two-channel sterco svstems il de-
sired). Lafavette's LA-44 has an mterest-
ine “composer’ {cature which swilches
into the svsiem an ambience recoverv
network. The network s located i the
preamplilier section and. so. provides four
sienals to drive all Tour amplifier chan-
1]1‘,]5.

And. finally, there are the dises, lapes.
and  cartridees  containine  Tour-channel
sterco sienals. Unfortunately. the offer-
ings are limited to a only Tew artists and
selections.  And  while there are many
stereo FM stations experimenting with
quadriphonic suund broadcasts, they are
still comparatively few and are located
only in urban areas.
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Tiectro-Voice EVX-4 and Hearthkit {shown?

Steren-
1 decoders are identical in electronic detaic
and pertormance and almost identical in appear
nce. E-V's decoder is available only wired
teathkit decoder is available aonly in k

while
form.

The Qutlook. The fulure of four-channel
stereo as a home enfertainment medium
is probably assured. The mosl important
question scems to be: Which approach to
quadriphonic  sound repraduction will
prevail to become the standard? Record
and lape manufacturers, the most potent
deciding foree. are reluclant to commil
themselves 1o any onc technique at this
stuee, Evidently, they feel that itis up lo
the consumer. Conversely, it is likelv
that the consumer just might not care to
invesl in quadriphonic sound until he has
a considerable varicty ol tapes and dises
irom which to choose. Ultimately, the
first-vear market trends will be the de
cidine factor. @

~ I WISH I HAD AN
- INSIDE JOB...




