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fstimefo
choose again.

To the audio industry's
great credit, critical
choices made during the
astonishing evolution of
high fidelity sound have
always been made using
gncompromised accuracy
of reproduction and

When it inevitably came
time to choose a single
industry method of
producing a stereo disc,
the system chosen
represented the greatest
possibility for utmaost
accuracy and flexibility

greatest creative fiexibility through two totally separ-

as the final standards of
judgement. The first
saleable home equipment,
for instance, was big and
bulky—a difficult marketing
problem, to say the least
But that was the only way
the industry knew how to
provide uncompromised
state-of-the-art accuracy
and greales! creative
fexibility—so big and
bulky it was.

ate channels with the
lowest crosstalk of
information between them.
Once that decision was
made, "'sterec’” soon
became a household word
everywhere,

Now quadraphonic sound
has truly come of age.
Hardware production and
sales are riding a con-
sistently increasing sales
curve, Quadraphonic
software releases and
sales are paralleling that
curve. New technological
advances are occurring
almos! daily.

The time has come once
more for the sound
industry to make another
evolutionary decision—to
what quadraphonic disc
system should its combined
technological and market-
ing efforts be directed ?

It is a decision that should
be made as quickly as
possible for the benefit of
producer; retailer and
consumer alike. A decisian
that will inevitably deter-
mine the future course of
high fidelity sound
reproduction.

That's basically why we've
pul this book together,
We'd like you, the concern-
ed individual who'll be
directly affected by that
decision, to fully under-
stand what we believe that |
choice must be: the CD-4
Compatible Discrete
4-channel disc system—
the "CQuadradisc.” Why?
Because Quadradisc Is .
the only genuine 4-channel
disc system. Because no
other system offers the
pure accuracy of repro-
duction and vast creative
flexibility of Quadradisc.
And it's just as simple as
that,

We invite you to step into |
the world of the CD-4
Quadradisc. Read about it,
learn about it, listen to it
Then critically compare it .
to any of the other pro-
posed systems.

If history means anything
at all, Quadradisc will
become the key that opens
up the next great dimen-
sion in sound.
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Just for the

record.

Not even the fertile and
wistanary mind ol Thomas
Alva Edison could have
imagined the full scope of
what he'd started when he
first captured sound on a tiny
tin foil eylinder. In less than
a single century, that initial
permanent ''recard’’ of
sound reached the ears of
the world and changed the
life style of its people. Il
became the sound of an
ever-expanding industry
frem which millions make
their living. The sound of
the rich gift of music and
entertainment we find at
our fingertips today

Like any deveioping thing,
Edlson's amazing little
cylinder was destined 10 go
thraugh & lot of changes.
First it was flattened into a
disc made of wax. This
provided a much easier re-
cording medium to work with,
and eliminated much of the
background noise inherent in
the cylinder. Wax saon gave
way to the durabllity of
shallac, and the 78 RPM
recard Grandma used to play
on her windup was born.

Then came microgroove. Mow
an enlire symphony could be
recarded on one disc with

lar better fidelity than ever
before. Equipment mani-
facturers quickly greated
mechanical and electronic

gear equal to the task, The
"LP"" ushered In the era of
"high fidality.”

The 45 RPM single play
"doughnut”” made ils
aentrance in the early fifties,
and hundreds of musical
performers rose to star-
dom or melled inlo ob-
scurity on its revolutions,
But the next real milestone
inthe art of sound re-
production was the crea-
tion-of a thing called
“sterea’’. Up until then,
everything was recorded on
a single track and played
back through a single
channel—just as though
vou had only one ear. But
with the development of
multi-track tape equipment,
sound was no longer limit-
ed by thie unavoidable
flatness of monaural re-
production. The ability to
record and reproduce 2-
channel source malterial
raised the curtaifn an an
immensely wider stage of
musical realism and

creativity.

Yel stereo scund didn’t make
its big impact until a stereo
disc system was standard-
ized. The “stereo LP', with

a lotally separate channel

pressed into each wall of its
finy grooves, was a great
new lool lor creative tech-
nictan and artist alike. Multi-
channel recording techniques
provided far greater accuracy
and depth in the final 2-chan-
nel master. New disc raw
materials and pressing tech-
nigues were developed that
increased durabilily, expand-
ed frequency response and
assured the kind of complete
channel separation neces-
sary for each speaker 1o
reproduce a proper-sound
field. FM stalions rapidly
adapled to stereo multiplex
broadoasting—a system in
which two separale chan-
rigls arg senl oul on tha
carrier and sub-carrier of a
radio wave. Equipment
manufacturers once again
rgse 1o the occasion, and a
whale range of home gear
designed to take full fidelity
advantage of the higher
quality source material soon
appearad on the shelves of
the local hi-fi store.

After a few years of leaming
what this new tool could do,
the technician and the artist
fermed a creative alliance
that turned on the worid to a
two-gared era of electronic
imagination. It was the hirth

of a musical dimension that
only the alliance of artistry
and technelogy could have
lostered,

Today, another dimensional
word has burst into the world
of sound. "Quadraphonic.”
d-channel sound. Sound that
surrounds. Sound that lifts
the listener up and drops
him right in the middla of
things. Sound with a whole
new experience of involve-
menl Sound thal many ox
s Delieve 15 a grealor

idvancemeant over sionod

Ihan siergo was avel

menaural

Bul there was an intrinsic
problem with quadraphenic
sound repraoduction. With
tape, everything was easy.
Simply record four separate
channels on the lape, and
play It back through four
separate channels—the
discrete recording process
now belng used on quadra-
phonic tapes and cartridges.
But what about the prime
vehicle of sound for the
home listener—he record ?
There were only two walls on
the groove, and guadra-
phonic sound demanded lour
channels of information,



The first and simplest solu-
tion was to take four chan-
nels of recorded material,
scramble it in a prediclable
patiern into two channels,
then unscrambie it inte four
channels again with special
electronic clreuitry in the
playback equipment. This
“matrix”’ method warked o
a degree: The enhancement
it provided to otherwise
siraight stereo source
material was clearly audible,
and as a sterec enhancer,
mateix d4-channel reproduc-
tion sheuld grovide the home
listener with a lot of musical
pleasure-in the future.

But even with the best
efectranic matrix unscram-
blers ever devised, same-
thing was always lost in thie
4-2-4 transiation. The result
was loss of the defined
separation necessary for
accurate reproduchian of the
4-channe| master tape. The
anly real solution was to
find a way to put faour totally
isolated, complelaly sepa-
rate channels an an LP disc.
Somehow,

The des capturad the fancy
of a team of Japaness

engineers, Unable to resist
the challenge, they put their

full efferts behind the mas-
sive research and develop-
ment program it takes ta
meel that kind of challenge,
Using compatibility fability to
perform equally as well an
steren eguipment with the
equivalent durability of a
steren record) and
dissreleness {the maximum
separation of infarmation an
each of the four channelsias
thelr basic standards of
performance avalualion, thay
developed the revolutionary
CO-4 "Quadradisc " GD-4
means Compatibdlity and
Dizcreteness an all 4 chan-
nels: The first and only
quadraphonic system that
combines uncompramisad
dacouracy of reproduction
and unlimited creative flexi-
bility on a disc: Nowit's
inavitable:

The scund of the future will
have four sides. CD-4
welcomes you to all of them,

The quadraphonic

multitle choice

game.

The 4-2-4 Malrix system
o Wy o ny
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Whatever initials you
christen them with, there are
basically only twe quadra-
phonic disc 5ystems on the
market—malrix and discrete.
Matrix systems may be 50,
a8, or in some other form.
The gnly distrete system is:
CD-4,

Each has its own philosophy
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The 4-4-4 Discrete System
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and approach to 4-channel
sound reproduction. And
each has certain advantages
and disadvantages.

But before any valid
comparison can be made, a
firm understanding of the
basic techniques cf each
syslermn is an absolute must,
We offer the following
capsulized descriptions and
detailed illustrations towards
that end.

Mixed sound after inter-
change over each channel.

Four channels of discrete
information ara mixed (ancodad)
Inta two channels, then unmized
{decoded) into four-channels
during playback, Note the “lana
cna_ngln?“ ol infarmation thal
inevitably ccours during the.
4-2-4 process:

Pure and unmixed sound
from start to finish.

By recording the sum af franl
and rear channels in the audible
region and the difference
betwean front and rear channels
as modulated FM signals in the
20~ 45 kHz region, tour discrate

‘channels can be malntained

from master tape ta loud-
speakers—yel remaijn fully
compatible with mono or sterea
playback equipment,



The Mairix System

In theory, the matrix system
appears o be the simplest
and most logical approach to
the quadraphonic disc. Jusl
take lour separate channels
of information, electronically
scramble them together in a
predetermined paltern or
malrix, and put this 2-chan-
nal matrix on a standard
steran disc, Then all you
had to do was develop a
device that could decode
that matrix during playback
and restore the sound as
closely as possible 16 lhe

Unlortunately, even the besl
matrix decoders with so-
phisticated phase shift and
logic circuitry can't prevent
crogstalk, nor can they
provide the kind of channel
separation we've come 1o
axpect from sterea. A

decent steréo system has
channel separation of around
20-25 dB. Bul unless your
maltrix quadraphonic home
equipment has full logic
circuitry {and less than 20%
of the products made today
de), channel separation can
dropto as lowas 3 dB during
the matrix decoding process,

four discrete tracks of the
original master lape.

Sounds easy enough, No
major changes necessary in
record material, culting and
pressing techniques, or FM
broadcasting. Just some
axtra electronic circuitry, four
speakers, and you were
ready for the quadraphonic
record.

But one problem-—and
apparently an unsolvable
ocne—flaws the malrix theory.
Once those four eriginal

discrete channels are
mixed together, there is

ne known way to racover
them axactly as they wereg
What happens during the
"'4.2.4" progess is a blend-
ing of information between
channels, sometimes {0 the
point where some channels
becoma nearly indistinguish-
abla from others. This
mingling of intormation is
called ‘'crosstalk’’, and the
resull is varying degrees ol
separalion loss.

The Discrete Syslem

The discrete approach to the
quadraphonic dise repre-
gented an entirely different
point of view right frem the
beginning. Unwilling to
accept the imitations of
existing technology, discrete-
devoted engineers recogniz-
gd the pure necessity of
faur completely separate
channels on a disc—and
then set out 14 produce one.

on better records. But why,
they reasoned, must that be
the wppear limit? Avallable
techniques parmitted
pressing up to 45000
Hertz on the groove wall.
Cartridge technology was
such that a cartridge could
be produced that would
accurately track at such
frequencies and nigher.

signals up in the 20-45,000
Hz region? That way, tha
tesulting disc would be fully
compatible with existing
stereo equipment, yet provide
tour totally discrete channels
of inlermation with the proper
playback equipment. Since the
two signals are so far apar
in the frequency spectrum,
the possibility of interference

would be sliminated,
Then why nat record the sum

of front and rear channels in
the normal audible region
and the difference between
front and rear channels as
ultrasenic modulated FM

Then all that was needed was
some good FM demodulation
circuilry in the playback
equipment—the kind thal's

First, they looked at the
signal being put on the
standard 45-45 sterea record
groove—up to 18,000 Hertz

CD-4 Recording and Playback Processes
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That's very close o being
monaural sound, and far less
than necessary lor accept-
able reproduction of the
quadraphenic sound fields
porirayed on 4-channel
masters.

Where the matrix system
really shines, howaver, is in
its ability to enhance

standard stereo records.

2-channel Playback
Anyone who's heard their

CO-4 Racard

4-channal Playback
CO-4 Record

favorite stereo LP played D
through a good matrix - e 2 [ | & s £
system will testify 1o thal. For ﬁﬁ s

that roason along, it's an oy
advantage 1o have maltrix
siteuitry inyour quadraphenic
playback equipment.
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been used in FM stereo
multiplexing far years—and
a stylus capable of deliver-
ing the ultrasonic freguency
response required,

Utilizing this new concept,
the artist, engineer and
record producer would far
the first time be ableto use

the unlimited creative free-
dom afforded through the
discrete channel medlum-—
and the listener would be
able to hear everything thal
creative freedom had to offer
with absolute accuracy—all
inan amazing new disc.

The result was Quadradiso,

Will the real 4-channel
disc please stand up?

A Lol of new developments
had to take place before the
Ch-4 discrete Quadradisc
process could besome a
viable concept in the gquadra-
phonic marketplace. A
fribute to today's audia
technology, all of thess nec-
eszary developments have

The Quadraphonic Sound
Fleld

A'clear look at the type of saund
lalds created by disorete’ and
matrix systems. Diagram A
rapresants the exact sound field
produced by the origingl 4
ahannel master tape, Diagram

B shows the crosstalk inevitable
in & mafriz system.

A Discrate Quadraphonic Sound

Fiaid f’ *
(&) ﬁ

# i

& Matrix Quadraphanic Sound

Fleld f_.. = . ‘*
(8) &

been accomplished with the
uncompromising concern
for accuracy and artistic
treedom that has been the
very foundation of the
discrete disc philosophy:

Cng of the basic require-
ments of the Guadradise, for

Quadradlsc
Effecis

instance, was to provide the
consumer with a product that
had at least eguivalent
durability and performance
lite of its stereo countarpart,
Recerd companies scon came
upwith riew materials that
were significantly harder with
lower noise characteristics

Soma (llustrations of the effect Hexibllily and accuracy possible

only with Quadradisc.

(&) A direci sound ma}r b
azgigned to a single
while the reamaining three
mag tie osed lor ils natural
ambience. Since crosstalk
iz abaent in the discrete
systam, the effect is totally

ACCUrate.
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[c} The “stage-hall" relation-
ship—parlicularly important
in classical music—remains
pure and uncolored becausa
of discretaness. The orche-

stra always remains up Iront,

while rear speakers provide
necessary natural ambisnce,

& ey L
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(b} “'Panping’* {the ability (o

channel, maove. the lacation of a scund

within the sound fi*a!d% is
possible In any directlon—
even aoverhesd. Absenpe of
crosstalk makes thesa
movements as clear and
preciss as the original
4-channel masler tape.

fr ....“...“.,.}?

(8)

b

[d} A soloist can ba placed In
the center of the room,
whila four totally separate
instruments or groups of
imstruments appear in each
oormer—a unique discrote
listening experiance;

& 4
! ,;:-ff-

Snlnist

@




the guadradisc—and beyond, quality advancement that will
A whole few shape In styli—  eventually spill aver Into

the Shibata type—was con-  stereo products. Demodula-
ceived and perfected. lion Systems were designed
This new super-stylus meant  (hat deliver four discrate
greatly increased frequency  channels of sound egquivalent
response and significanily in separation to some af the
decreased record wear, finest stergo recardings—
Exlta-precision cutling, without adding noise or calor-
mastering and pressing ation of s own to the signal.
technigues were reguired

and implemented—ancther

than ever before possibla,
This new Quadradisc
compound actually adds te
perfermance lohgevily up 10
0% and will scan be used
for producing top quality
stereo records.

Several cartridge -manutac-
lurers designed and now
produce fine ultra-broadband
cartridges fully capabla of
reaching the vpper limits of

Getting hooked on
CD-4

Getting hooked on CD isa
ot easier than-it may sound.

sonic diamand that really
sparkles |

for CO-4 dise reproduction,
pretarably with the Shibata
or equivalent stylus. Now add
8 ' CD-4 demodulator, ex-
ternally ar buift into the
furptable dr guadraphonic
receiver,

I you haven't already ¢x-
periericed the |ndescribable
surround of sound provided
by the CD-4 Quadradisc, we
can anfy suggest that you ask
your favarite hi-fi dealer

Lo demonstrate It o yau. If
his equipmenl is properly
arranged, it won't take long
o convince you thal we're
now living in the yvear of

N3 19004,

Bagin with a basic 4-channel
playback syslem—a good
furntable, a 4-channal
receiver (or-amplifier), and
faur speakers closely
matched |n efficiency that
please your listening

Mow pick oul some of your
favorite musical artists from
the evergrowing Quadradisc
kst Then lake them home,
preferences. Add to the isten to them, and as one
turntable one of the many Ouadradisc reviewesr so
excellent cartridges designed graphically stated, hear

Fromleaw ol siyli

Eltlioat stvius
SHIEATA stylun A

A-channmsl Recoivar

A new shape in styll thal means
grealer wall area contacl and
ultra-sonic Irequency response-—
yel with less wear force on fha
record than an-eliptical stylus.
Cther styli with the same Shibata
siylus elfect have been de-
valoped

Mow the CD-4& Quadradisc is
the potent force it desarves
te ke in the audic market-
place. Artists and producers
who've used the system extal
its virtues and proclaim it a
creative tool destined to
spawn naw vistas of musical
involyemeant. More and more

The affect of tracking lorce (2
grams) on a disc using a SHi-
BATA slylus,

record companies are
producing their top talent an
CO-4 Quadradiscs.

More and more hardware
manufacturers are inciuding
CO-4 demedulation circuitry
in their 4-channe! products,
less.and less are providing
the miore costly full fogic

The effact of tracking force (2
grams) on a disc using a
conventional ailiptleal stylus,

malriy circills,

Will the real—and oniy—
f-channel disc please
stand up?

Tharik you. Cuadradisc

CD-4 Syatem Combinations

The possible hardware combinations

that [et you hear the full
audio dynamics of the Quadradisc.
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4-channe! receiver with external demodulator.
#-channet Aegslver with Luilt=ln ‘
Turntable CD-4 Damadulalor
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4-channel receiver with bulll-in demoadulator. |

Turnfabio with built-in —
Cir-4 Demoduialer

d-channal Recalver
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CD-4 isinthe arr.

As It was durlng the Initial
development of slerea, the

FM broadcasting medium is

lagging behind the rest of
industry in its commitment
to d-channel. This |s not ta
tault the FM broadcasters,
howaver. To the contrary, it
is prudent policy on their
part.

The reasons are simple
when looked at through the
perspective of the station
owners and operators,
Although some stations
utilize tapa source material,
mast FM programming is
derived from disc. That
means the purchase and
installation of special
guadraphonic broadcasting
equipment designed to
ufilize the source material
available on quadraphonic
discs,

But before the FM broad-
caster is willing 1o commil

Flg. (1)

himself to the expendilure
and format alteralions
required to make the
changecver to 4-channel
transmission, he must ba
totally satisfied with the
answers to some very
important guestions. For
instance, will there ba
enough quadraphonic source
material to fill his huge
appetite ?

What will the standard
gquadraphenic disc process
be? What kind of eguipment
will he need 1o assure good
guality quadraphonic trans-
mission and how expensive
is it? Will there be enough
pecple in his listening
audience who have the
proper -4-channel recaiving
equipment to make this a
profitably wise venlure?

Some of these questions

have already been answered.

The rapidly expanding library

Flg. {1} shows the atarea FM
method of broadeasting used

taday, with the main baae signal
carrying the sum of lefl and right
channels, and the subcarriar
providing the ditferonce betwoen
left and right channels. This
method allows for two discrolo
channeis of sterea information
and full monaural signal as well.

of guadraphonic software
and the increasing sales of
quadraphonic hardware will

assure him of material to play

and-an adeqguately large
audiencs to listen ta L

Other questions, however,

stil remain unanswerad-—but

not for long. A long series of
comparafive tests using the
discrete disc and all of the
newly developed discrete 4-
channel transmitting systems
is in ils final stages. It is fell
by most broadcasters that
ance the results of this test
are fully compiled, an FGC
degision on the standard
method of guadraphonic
broadeasting would be less
than a year away.

One tinal observalion. It is
significant to note that all
systems being lested arm
discrete, using CD-4 Quadra-
discs and discrele 4-channel
tape as the prime source
material

That should tell you some-
thing is in the air..

The Discrele Broadcasting System

Fig. {2) lllustrates the pro-

posed disorete guadraphanic
broadeasting system, Horg the
main shgnal carries the sum ol
all channels fmang) while an
"in phase' subcarrier providos
standard sterea regroduction

A second subcarrier and &
“guadrature’” subcarrier deliver
the remaining intormation neoded
to broadcast discrete d-channeol
information and reproduce it
exactly as il appears on the lape
or Cuadradisc spurce malerial
&t the station,

Suggested speaker

placement
CD-4 listening.

Yaur room furnishings were
probably arranged before
you joined the ranks of
quad high fidelity music
listeners. Here are soma
lips and insight to gel the
maost from your new listen-
ing expetrience. Firsl
remember that each set-up
is as unique and personal
as tha individuals whao

listen to it, Dan't be afraid
10 experiment. Maoving a
speaker toward a corner
increases the bass, just as in
stereo. Il you hear loo much
bass for your taste move the
speaker away from the

y corner, or gel it up off the
. Nocr by placing it on the

for

stand or mounting it on the
wall,

The first step is fo decide
where you will sit tor your
most sericus listening—
perhaps a favorite chair or
sofa. Then locate the front
spaakers directly across
from the listening scfa just
as you would if the system

were only a stereo, Now place

the rear speakers in back

of you if possible, remember-

ing to keep the rear left on
the same side as the tront
lelt

It often occurs that the
desired listening seats ara

on-a sofa which is against

a wall, making it impossible
to move the speakers in
back of you. In this case if
you simply put the speakers
against the wall on each
side of the couch, you will
be literally listening to the
back of the speaker. This is
hardly ideal. Hanging the
speakers up high loward the
ceiling or putting them at the
extrame left and right with
a slight angle will improve
the depth of sound.

Although quad requires a
litthe more attention to
speaker placement than
stereo, the end listening
resull will be a much larger
listening area than you can
hope for from slereo.

& »
o

& R .

§ o

The ideal location of speakers
and listenars,. The serious
listaner may inest on being at
th conter, evan il furmlune mieast
bo rearranged.

In this conliguralion the rear
spaakers may bo placed slighlly
above the listenors and mounied
on the wall for axcelient
coverage of Ihe Hslening araa.

Il the apeakers have narsow
disparsion, angle them shghtly

1o provide for adequata coverage.

For a typical Hving room/dining
room combinations In conlémpo-
rary homas, this arrangement
may sorvo o lllusirale an idea
that will make an elfeclive quad
anvironmaoanl



“I've diready chosen.”

Advocales of the CDO-4
Compatible Discrefe 4-Chan-
nel Disc are an vnusually en-
thusiastic bunch. Because
once anyone involved with
the art of sound reproduc-
lion—be it arlist, producer,
engineer or industry leader—
becomas invelved with Ch-4,
avid enthusiasm for its
uncompromlsed sonic ac-
curacy and unlimited craative
flexitility s a natural result

Listen o what a few of this
growing group of CD-4
devotess have 1o say aboul
the discrete disc. Once you
do, you won't find ‘it difficult
to understand why CD-2 has
beecome the overwheiming
cholge of professionals who
won't accept anything less
than the very best in scund
reproduction

Hugo Montenegro

frecdom ™

“The fact Is that 4-channel
sound has opened up a new
warld of creativity for the
composer/arranger/producer,
We now have the freedom 1o
surround the listener with
any sound environment our
imaginations can conceive,
Thae freadom to locate a
sound anywhere within the
envirenment. And the free-
dom to manipulate and move
sound in any direction

“But these new freedoms
can only exist—and be
utitized, if the final product
can be faithfully reproduced
on disc without any limita-
lions. Of the séveral guadra-
phiopic disc formats on the
market, in my apinion, only
the compatible discrete 4-
channel record meets these
criteria. That's why, o me,
CO-4 means freedom.”

Henry Mancini

il

Quadraphonic
the new sound
“Quad shouldn't be com-
pared lo stereo, says
Mancini. "It's 2 whole new
listening experience, a

real wrap around sound,
Actually, it's an exlension
Inta the home of the new
lechnigues that have been
developed lor wide-screan
maovies, mixed media shows
and the new environments
in which the listener is com-
pletely immersed in sound.
It's amazing whal it does for
any kind of music, from
Mozart 1o Sousa lo Jazz. |
have my own sysiem in my
billiard room In Mallbu with
four speakers mounted in
carnars, With Sousa in quad,
the bold limes.of the writing
and the bright colors of the
instruments come jumping
out of the speakers. | get
that 50-piece band marching
right into the room:’

Jac Hoelzaman

"Our commitment (o Ch-4
was the'result ol almast two
yaars of exhaustive research
by tha Warner/Elakttas
Allanfic engingaring team

Involved was a scrupulously
detailed evaluation of all
competing guad systems.
Only then did we make our
decision,” says Jac
Holzman, Senior Vice
President, Warner Com-
munications and Chairman
Quadraphonic Planning
Group of the Warner/Elektra/
Allantic Labels.

“Why CD-47? The WEA labels

| are blessed with an awesome

raster of talent. Frank
Sinatra. Carly Simon,
Gordon Lightfoot. Aretha
Franklin.

The Doobie Brothers. Bread,
Deep Purple. Alice Cooper,
Mystic Moods. Seals and
Crofts. Judy Collins.

Artists of this magnitude
demand the ultimate in state-
of-the-art recording tech-
nology. They deserve the
only 4-channel disc that
encourages full creative
freadom without limitation

Richard Perry

i
W<
a man who knows
what he's talking
about talks about
CD-4:

Richard Parry Is one of the
main men In the music
business today. Not anly is
he the brilliant independent
producer for Ringoe Starr,
Carly Simon, Barbra
Streisand, Harry MNilsson and
Ella Fiiz'gérald, he's alsoa
twice-named producar of the
year with 10 gold albums
and 5 gald singles 1o his
name. In other words, whan
Richard Perry lalks aboul

CD-4, he knows what he's
talking about.

“| think:l can sefaly say |'ve
been Involved with virtually
evary kind of music that's
being produced today. The
morg we get into four-channel
recording, four-channel mix-
ing, and crealing special el-
fects, the more we want the
miost faithful reproduction of
our efforts. I'm confident
when I'say that C0«4 Is the
truest reproduction thera |s,
“I'm concerned with the total
musical environment | create,
| want my music to be as
exciting visually as It is
musically. The only way lo
achieve this potential today
is to do the disc in CD-4,
"One of the highest moments
I've ever experienced in a
studio was the first time |
heard my work back In four-
channel. What | heard really
made me believe thal CD-4
is the only way to go.”

or compromise. “And,

they'll settie for nothing less.
“Our software efforts,

when added to comparably
vigorous thrusts by RCA and
other important CD-4 rocord-
ing companies, provides
continuing dramatic evidence
of our tar-reaching com-
mitment 1o CD-4. Everyone,
from hardware manufacturer
lo retaller to customer can
be assured there will always
be CD-4 product. “The

public gets a fair deal, too.
With CD-4, the record
buyer—with his quality
equipment—doesn’t have o
settle for a disc that is 'less
discrete’ than the guad tape
he plays aver his more
modest car system.
“Today's CD-4 discs stand
toe 1o toe with any sterec
product. In frequency
response, total playing time
and in physical durability,
And, they play true quad.”



The CD

It dogsn't make any diffe-
rence how gooad the
guadraphonic disc recording
process is. |f the audio
hardware manufaclurers
don't produce the equip-
ment you neaed to hear it m
all its glory at home, it jsn't
waorth a hool. But again,

thal takes a major commit-
ment an the part of the hard-
ware manufacturer. 1t means
new designs, new taoling,
new moedels, new markeling
direction. |t means that he
has to believe In the techni-
cal and sales viability of the
praduct strongly encugh 1o

Equipment Manufacturers

Cartridge Manufacturers

-4 roster.

irvest the many thousands
of dollars required to make
that kind af productian and
marketing conversion

That's why we're excep-
tianally proud of the growing
roster of hardware manu-
tacturers who have jained
the CD-4 ranks. Today, there
are more than 25 CD-4
cartridges to choose from.
And at [atest count, mare
than 50 elecironic. equip-
mant manufaciurers include
CD-2 demodulation capakili-
ties in their quadraphonic
products—aover & as many

as thoze wha provide full
logic matrix circuitry, An ab-
solute must, by the way, faor
matrix performance that even
beging to approach the
separation guality of CD-4,
and then only undear certain
performance conditions.

Look through the following
list of hardware manu-
facturers who think enaugh

about the potentional of CO-4

o make their equipmant
completely ready for the
significant marketplace it
represents.

You might come ta the con-
clusion that most bardware
manufacturers have already
mads their choice, too:

The soundon

CD-4.
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Marty of the world's great
musical arfists have already
made their CO-4 debul, We
think it's an impressive list
and present it here for your
canyenience,
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However, many new CD-4
albums featuring the most
poputar artists of today are
scheduled far release aiter
the grinting of this publica-
tion. For the most current list
of CO-4 Compatible Discrets
4-Channel Discs, check with
yaur focal record retajler.
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Coming
fo terms
with

quadro-
pPhoniIC.

Every néw technological
advancement brings with It
its own unigue language.
Wards that suddenly mean
something differant than
tivey've ever meanl before;
Wards that have heen
invented to describe the
features and functlans of a
ey invention

ambience

A sound characteristic
resulting from reverberance—
such as the effect that occurs
in'a concerl hall when the
direct sound of an instfumeant
regches your ear a split
secend ahead of the same
solnd after it's been reflected
off the walls and celling of
the auditarivm,

CArrier

The primary signal transmil-
ted in radio broadeasting.
Also used to describe the
ultrasonic frequency signal
that praovides the two addi-
tional discrete channaels on
the CD-4 Quadradisc,

CD-4:

Stands tor Compatible
digcrete 4-channel.

The only full range. discrete
4-channel disc system an the
market. Bears the trade
name 'Cluadradisc.”

channeg

Quadraphanic sound—an
imventad term in itself—is no
different. To help yeu under-
stand 4-channel sound
reproduction on s own
terms, we offer the following
glossary of guadraphonic
yErnacular.

A sound path, Monadral
(mono) sysiems utilize a
single channel. Stereo uses
twa channels—Ileft (L) and
right (R}, Quadraphonic sound
has four channais—Ileft front
(LT}, right treant (R}, 18l back
{Lb) and right back {Rl},
compalibifity

The ability of source material
to be usad equally well on
monaural, slerec or guadra-
phonic playback equipment,

crosstalk:!

& blending of Infarmatian
betwaen one channel and
anather which reduces

saparalion arnd decreases
the full dynamics of the
original master recording,
Particularly detrimental to
guadraphanic sournd
ACCUracy.

decoder .

An electronic davice that
tsikes matrix encoded
signals and translates tham
inte 4-channel output,
damodulator

Circuit used 10 extract the
tour discrete channels from
the CO-4 Quadradisc.
discraie

A constantly independent
gudic signal, such as those
stored on each track of a
master tape, Also used to
describe the type of scund
produced by the CD-4
Quadradisc system,
Dorren system:

A discrete 4-channal FM
broadcasting system: Mamad
for its inventor, Lou Dorren,
dynamic range:

The velume span between
the softest dand loudest
scunds or elecirical signals,
four(4)-channel sound
See "guadraphonic sound.”
integraled circuit:

The “IG" ar "chip.'' A
minature electronic circuil,
sometimas as small as a
pinhead, that performs the
zame equivalent functions of
larger canventional dircuits,
Has provided the means to
put complex giecironic cir-
cuits into equipment with rai-
atively compact dimensians.

joystick:

& panning-type audio contral
designed to facilitate 4-
channel balancing: Usually
on the panel of the 4-channel
recaiver. Parforms the same

" function as separate left-

right, front-rear cantrals
logic.

fA special cirglitinan 50

maltriz decoder hat elec-
tronically recenstructs soma
of the quadraphonic effect
fost during the SO encoding-
decoding process. Various

degrees of logic are provided

in playvback eguipmeant, but
only a "tull logie™ circult has
thie ability to reproduce

gquadraphonic recordings with

separatien appreaching that
of presant stereo records—
and then only under special
candifions.

matrix,

Any system that repraduces
gquadraphonic sound by
mixing 4 channels into two
fencoding), and elec-
tranically returns them to
four channels (decoding)
during the playback process
Also referred tooas the
"4-2.4"" system.

phase lock loop:

A feedback circuit that
maximizes frequency ac:
curacy:and stability in FM
tuners and multiplex de-
coders, Also used 1o assure
utmost ackuracy in CO-4
demodulators,

Quadradisc:
The trade name far the CGD-4

discreta d-channel regord,
quadraphaonic

broadcasting:
d-channel transmission via

Fht signal. Although no
standard syslem has yet
been adopted, tests are
currently being conducted
in both the matriz and
dizgrete tormats. Since FM
broadcasters consider malrix
to be basically a stereo
system, tha greatest test
interest has been in the
discrete arsa. The selection
of a standard 4-channel FM
system is expected about a
year affer those tests are
concluded and the results
submitted to the FCC,
fiuadraphonic sound
Also called “quadrasonic”
and often shortened to
“guad.”" All refer to the
sound field created by in-
formation being recorded
and reproduced from four
different directions—a 360
degres circle of sound with
ihe listenar in the middie,
Thiz iz accomplished by
recording four separate
channels on a master tape,
than reproducing them
through four separate
amplifiers and four separate
speakers in the listening
room, Considered by many
experls o be'a greater
advancement in sound
reproduction than stereo was
to maono,

Qs
See "HM.

Q-8

B-track tape cariridges
cantaining d-channeal
programming,

RM:

Stands for 'regular matrix.'’
Also knownas the G5
sysbem:

separation:

The degree of isclation
maintained during the stereo
or quadraphanic recarding
and repraduction process.
The apposile of "crosstaik.”
A high degree af separalion
prevents dilution and distor-
tion of the sound fiefd
present on the original
master fape.

Shibata stylus

An advanced stylus design
created o répraduce the
discrate 4-channel disc, yet
provide perfact compatibility
with existing stereo or
manaural records, Permils
retrigving of signals up o
60,000 Herlz. Also provides
lenger record life than
elliptical stylus tracking at
the same pressure.

S0

The matrixing method
developed by CBS Records
for encoding four channels
of zound into two channels.
Stands for "sterec-guadra-
phonie."’

synthesizer:

Electronics that enhance
2-channe! recordings when
played through a d4-channel
system.




Q

Where is 4-channel sound going
in the U.5.7 Is it, as many say,
dying out as a market entity 7

A

Quadraphonic sound Is mora
allve than it ever has been, and
s gatting healthier all the timne
Today, however, the audio
Industry has a much more

Q&A-4.

Even though quadraphonic
sound has been around for
many years now, there are
a number of disturbing gues-
tions that still cast their

WS realishic view of its growth
shad on the EH,'Bacy '_:H potential. 1 has nol becoma, as
the 4-channel medium, Sinte some initially professed, a
ane of the prime functions l‘-ﬂ'“il:m“; revolution in the

: markeiplace, nor was it éver

of this publication is 1o shed  raqjistic 1o believe it would be
more light on the figld of Quad 15 not a revelotion, but

. i ; Instead an evolution. An orderly
quad_laphumc: Sm{ﬂd' A growih In the hardware market-
present the questions we place gearsd tp as fast a soit-
mast fraguently encounter Wt;r'l Grﬂwlh;? can be rE;ﬁnn*

¥ . ably expects Fom racor

about 4 :ha_nnel sound's companies.
present position and fulure in addition, new lechnological
polential, along with
answers we hope will reduce
some ol the unnecessary

achigveamenis in quadraphonic
integrated circuitry have recontly
apprehension that surrgunds
it,

mada their appearance. Which
now means better performance
at a lower price— and an
Inerease in the markel potential,
Add te it the fact that guadra-
phonic soltware releases
continde to emergs, quadra-
phonic hardware sales continue
to grow, and many touring rook
groups and motion picture
theatres have now converted to
gquadraphonic sound systems.

It simply means that 4-channel
sound is very much alive, and
its growlh rate may surprise us
all very pleasantiy,

Q

When will the battle of the
syslems be over, and who will
bo the winner?

A

In the tape format, there are no
campeting systems. With the
disc, however, there iz, ¢n the

surface al ieast, a battle between
two matrix systems and.one
chiscrete disc sysiam,

Our advice to the consumer |s
simply thal he shouldn't warry
about any battle. Just buy the
pragram material he wants
regardiess of the formal.

Nearly all new 2-channel
recoivars provide circuitry o
reproduce both matrix and
discrete lormats. so the
consumer réally won't have o
make-any chowce at-all,

From our point of view, the
bakle gl the 4-channel disc I8
also ovar, There |s only ohe real
d-channel gdisc—the CO-4
Compatible Discreto Disc. As wa
see the luture of the guadra-
phanic disc, tha discreta catalog
will grow rapidly and ovantually
tha matrix sysiems will be
relegated to their primary role—
enhancement of stereo product

Q

Are retall deaters responding
favorably to 4-channel in both
hardware and software markels?

A

&8 dealers and salesmen on (he
ratail level gain greater ax-
parignce in the 4-chanhel
maedium, their response s be-
coming increasingly more
enthusiastic. Software dealers
arg now asking for largor stocks
ol Cuadradiscs. Audip hardware
dealers are devoling more
display and demonstration
space fo 4-channel equipment.
In fact, those dealers who have
made a full commitment 1o
4-ghannel are linding that il is
raprasenting a largar and larger
$nrtlnn ol their overall business, |
he key to quadraphonic growth, |
howaver. is knowledgie and the
dissemination of accurate,
understandable information
about it. We hape this publica-
ten will help toward that end.

-

_Q

Is 4-channel software gelling
easler to find?.

e

The primea factor a recard
retailer has o consider Is
product mavement. He has o
give the most room lo the
product that moves through his
store the guickest. There is no

' gquestion that currently stereo

records are that product.
However, with more and bolter
A-channal records becoming
avallable and a more positive
attitude atout the Tuture of tha
d-channél disc, sales ol quadra-
phonic proguct are maoving closer
1o those of sterso product,
accounting for a more signrificant
ghare of the rataller's profit,

For that reason alone, the
availability of £-channel soltlware
has increased dramatically in
the past year. Add to thal the
lact thal record producers now
see the potential of the 4-channgl
disc and are recording more

and more of their artists in

this medium, A biggear quadra-
phonic catalog means greater
consumer inlerest and a
correspondingly great avalla-
Billty of 4-chanael soltware at
the retail lavel

—— () =
How fasl is the d-channel
software calalog growing, and

how fast will it grow in the
future?

It is difficult 10 viaw the grawth
of fhe catalog apart Iram the
world's economic developmants.
There is always a shortage af
product guring the initial

| Intreduction of any solbwars

mediym, because it is simply
Impossible 1o “create’” a catalog
af 1500 or so items in as short

a time as hardware manu-

fagturers can bring oul three or
four models of electronics. Add
to that the material shortage
caused by sach an unpredicl-
ablo thing as a petralaum
shortage.

Ag 1974 pragressed, howavar,
lhere was a significant relaxa-
tion ol the compound shorlage,
and quadraphonic releases arg
back on schedule. Right now,
{hi lotal availabality of CO-4
prodict in the U.5. is aboul
200, and the hopes are 16 al
lgas! double that number by the
end of 1975.

() s

Is & 4-channel sound system a
ot more expensive than a
steren system?

A el ==}
Since additional circuitry and
additional speakers are nesded
for 4-channel reproduction, a
quadraphonic system is initially
more axpensive than an equi-
valant stereg system. Howoever,
with new developments in |C's
and 4-channel technology,
gxcellent quadraphonic systems
can now be assambled tor about
the same outlay as & madium-
priced stereo systam, Bul
whatever the additional cost,
any truly involved music lover
who has atready made the 4-
channeal imvestment will 1eil you
that the new experienca in total
sound it provides is well warth
it—and maore.

_Q—

What do 4-channel records
cosl?

A =]
CO-4 records cost anly stightly
maore than slereg records—
about 20% an the average—yat
doliver twice as much informa-
tion and an exciting new musical
dimension g the listenaer

Q

Whal is the playing time of a
d-channel disc?

_A
Esgentially the same as a steres

disc.
Q

Will a 4-channel disc sysiem
still play my stereo records?

A eEEe—
Absolutely. Any syslem
deslgned fo play CO-4 records
will also play any standard
stereo record—=but with a new
degree of depth pogsibla only
with a 4-chapnel playback gys-

Q

Are d-chann=| records any more
difficull to handle than a stereo
record?

Mo. Simply claan them
frequently as vou would a
standard stereo rocoerd, use tha
proper stylus prassure. and your
CO-4 disc should delivar the
SAME amMaunt or evan maore
performance lite than the same
stered disc:
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We gratelully acknowledge :I_;_t n;u:ualncmparaﬂon
i of VG America, Panasonic; Technics by

S me e \_'.rrth 2 Panasonic, RCA Records and Warner/Elgkira/
spelnd chaistic . Allantic Records (0 the publication of this bogklet.

precialion lo eomprehend

the aural magnitude of Matsushita Electric com-ﬂf America

quadraphonic sound, Some- 1 Panasonle Way, Secaucus, New Jersey 07094,
one who wanis io hear more | ¥
than sound, listen to more JVC m,hﬁ-
h than music. Somecne who 50-35 56th Road, Maspeth, N, Y. 11378.
- - B is totally invelved in the
;s music as well as the r HGA M

As a recording engineer, | have medium. If you've taken the 1133 Aventue of the Amerjcas, New York, N. ¥, 10036.

always fell that any quad disc time to read this entire ‘i

systam must offer the listener booklet, you're that wamr mmm inc.

true concert hall realism and someone. And if you'd 75 Rockefeller Plaza New York, N. Y. 10019,

spatial integrity. To achieve like someone who feels

this result it must have the same the same as you do to keep

degree of separation which is you infarmed about the

inherent in a 4-channel master latest developments in

tape. In the long run, the con- quadrapheny, simply send

sumer will he satisfied with your name and address to:

nothing less. CD-4 has evolved

rapidly over the last two and JME Associates |

one half years and represents 6363 Sunset Boulevard

the only practical disc system Hollywood, California 90028 |

embodying discrete performance.
A free copy of our |

informalive newsletter,
s 4 CD-4 Farum, will be sent
e to you:each time jt's
published—our way of
saying “thanks for being

John Eargle someone special.”

John Eargle is ane of America’s foremost authorities in the fleld of sound recerding.
His present company, JME Associates, |s a consultant to the CD-4 advocalss
Panasanie, JVC, RCA Records and the WEA Record group in areas related to four-
channel technology. He holds the Degrees of Bachelor of Musilo, Bachelor of Science,
Master of Music, and Master of Engineering. Mr. Eargle has writlen and lsctured
extensively in areas of recording technology. He is a member of the Acoustical
Society of America, a senior member of the Institute of Electrical and Electronic
Engineers, and currently president of the Audlo Engineering Soclety.



