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'The HPM series.

Four radically new speaker systems

specifically designed to beat the best.

You can’t beat JBL, Advent,
Bose and AR with me-too ideas.
Theyre really good speakers.

So, instead of just trying to make
better conventional speakers, we
knew we had to come up with a
totally different and superior design
concept.

After years of research and
development, our engineers found
the answer. They created a whole
new technology based on the
electrical properties of High
Polymer Molecular film. The result
is a sound thats louder, clearer, more
natural. lower in distortion than you
ever expected to hear out of a
speaker system.

HPM filim technology requires
no magnet, no coil, no cone or dome,
no moving parts at all. The
amplified signal is converted into
sound waves directly at the surface
of a thin, light membrane. And the
entire structure housing the
membrane can be curved for the
best possible sound dispersion.

Pioneers new HPM drivers
combine high efficiency with
amazingly accurate transient
response. Distortion is virtually
nonexistent even at very high sound-
pressure levels. The principle was
evolved mainly for tweeters,
although a giant HPM woofer is at
least a theoretical possibility.

In each of the new Pioneer
models shown here, regardless

of price, the top end of the audio
spectrum is reproduced by an
HPM driver. In the big HPM-200
system, so is the upper midrange.

The woofers used in the HPM
series are almost as unconventional,
even though they still have cones.
But what cones! They combine low
mass and high rigidity to an
unprecedented degree, thanks to an
exclusive method of reinforcement
with carbon fibers. As a result,they
move as true pistons. without any of
the smearing of bass frequencies
experienced with ordinary cones.

Of course, the proof of a new
speaker technology isn't in the telling
but in the listening.

If the new HPM speakers didnt
have audibly more impact, more
detail, more transparency than the
best previous speakers at compa-
rable prices, our engineering effort
would have been a meaningless
exercise. There are certainly enough
speakers on the market today.

So we invite you to listen and
compare very carefully. Match the
HPM in the price range of your
choice against the corresponding
speaker on the far right, or anything
else in your dealers showroom.

We think you'll end up agreeing
that a good new idea beats a good
old idea every time.

U.S. Pioneer Electronics Corp..
75 Oxford Drive, Moonachie,

New Jersey 07074.
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It would be foolish to create
anew line of speakers
and not overcome these obstacles...
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You Can't
Do Better
For Iwice

The Price

STAX SR-44—Incomparable fre-
quency response, efficiency and
transient rise time for $85.

American Audioport
Columbia, Mo. 65201
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The livest sound, the highest fidelity
--plus the iivest look.

Looks Just Great...

Hail to a totally new concept and technology in head-
phones And hail to an Open Audio design that gives you the
lightest weight comfort you've ever experienced with head-
phones that possess truly top quality sound

These ultra thin headphones have been designed and en-
gineered to meet important professional needs: extreme com-
fort over long listening periods, a particular wide frequency
response, and a broad dynamic range. A majcr factor in the
success of the design 1s the use of rare earth elements in the
compound of the permanent magnets of each earpiece. Be-
sides having superior magnetic properties, these magnets

...Any Way You Look At It!

are also of much smaller size, while still allowing Stanton to
achieve an improved response over headphones incorporat-
Ing conventional permanent magnets

The soft foam cushioned headband is exceptionally com-
fortable and has a trendy brushed denim fabric covering. The
earpiece yokes incorporate specially designed pivots which
allow the earpieces to fit perfectly against the ear, whatever
the shape of the head

Write us for the specs - they're magnificent!
And ask for a demonstration as soon as possible
at your Stanton dealer

& A
STaNTon

Write today for further information to Stanton Magnetics, Inc., Terminal Drive. Plainview. N.Y. 11803

Check No. 35 on Reader Service Card



The Best

Way'Io Show /3

YouWhat 7§
You'll Get
Out Of An

Show You
What Goes
Into One.

Al Empire we

make a complete line
of ]])h()n() cartridges.
Each one has slightly
different perform-}
ance  chavacteristics
which allow you to
choose the cartridge
most compatible 1o
vour mrmallj)le.

There are, how-
ever, certain advan-
tages, provided by
Empire’'s unique
design. that apply 1o
Al our caviridges.

One 1s less wear on
vour records. Unlike
other magnetic cart- (("
vidges, Empive’s
moving iron o
design allows the m
diamond styvlus 10
float free of its magnets and
coils, imposing much less weight on
vour record’s surface and insuring
longer record life,

Another advantage is the beuer
channel separation you get with Empire
cartridges. We use a small, hollow 1ron
armature which allows for a tighter fitin
its positionimg among the poles. So,
even the most mimute movement is
accurately reproduced o give you the
space and depth of the original record-
nyg.

&

Finally, Fm])ile uses 4 coils, 4 poles,
and 3 magnets (more than any other
(aml(lqe\? better balance and hum
rejection.

The end result 1s great histening,
\udition one for yourself or write for
owr hree brochure, “How To Get The
Most Out Of Your Records™. Atier vou
compare our perlormance specitica-
tons we think vou'll agree that. for the
money. youcan't do better than Empire.

Empire Scientitic Corp.

Garden City, New York 11530

Already your system
sounds better.
D e S
Check No. 14 on Reader Service Card

Joseph Giovanelli

A.C. Adaptors

Q. Can the a.c. adaptors, such as
those sold for portable radios, calcu-
lators and recorders be left plugged in
for long periods of time when they
are not being used?—James R. Hen-
derson, Victoria, B.C., Canada.

A.ltis only in those instances where
the adaptor serves something like an
intercom, which must be ready for
service at any time, that | recommend
these adaptors be left plugged in
when not actually in use.

These a.c. adaptors are actually
complete power supplies and are
comprised of astepdown transformer,
a rectifier system, and the necessary
filter capacitor. When one of these
devices is operated, there is some
heat generated by the stepdown
transformer which will not be signifi-
cant unless the filter capacitor should
short out. When this occurs, the trans-
former will run excessively hot and
might cause problems.

Keep in mind that when the device
is plugged in, but not feeding a suit-
able load, the voltage developed
across the filter capacitors will be
higher than the nominal output volt-
age of the a.c. adaptor. If the filters
are made to operate at or close to
their maximum ratings, this high volt-
age remaining across the capacitor for
extended periods of time could cause
a short circuit.

“Popping”’

Q. My component system develops
a “popping”’ noise in my speakers ev-
ery five minutes or so. It sounds like a
static discharge. It is heard whether
my amplifier’s mode switch is on FM,
Tape or Turntable.

What do you suggest that I try in the
way of trouble-shooting? The people
in the store where | bought my system
said, “let it get worse, and then the
technician has a better chance of find-
ing the problem.”—Tuck Krehbiel,
Cincinnati, O.

A. It will be hard to locate your
“popping” problem because of its in-
termittent character, and that is why
your dealer was reluctant to attempt
servicing the equipment until such
time as the symptoms become more

constant. This is probably to your ad-
vantage inasmuch as this kind of ser-
vicing can be expensive. Where a
problem occurs more or less con-
stantly, it is simpler to track down and,
therefore, less costly.

You do know something about this
problem, however. For instance, you
know that the problem is not located
in the early phono stages of the
equipment. You know this because it
occurs even when these stages are
switched out. It is located in stages
common to the rest of the input func-
tions. You did not state whether or
not the condition exists in just one
channel. If the condition exists in
both, you know that the “popping’ is
the result of some common com-
ponent, and power supply or de-
coupling elements would be suspect.
This condition could also indicate that
the ““popping’’ is external to your sys-
tem. Transient voltage changes on the
power line often cause this condition.
Various filters are available which can
suppress such interference.

Poorly soldered connections or
minute cracks in the circuit “lands”
could also cause the problem. Re-
solder suspicious joints.

Try signal tracing. Use a second am-
plifier to enable you to listen to the
output from various stages in the de-
fective equipment, Feed the input of
this second amplifier via a blocking
capacitor. This will allow you to make
direct connections to collectors
where this is necessary. Work your
way from the input selector switch to
the output of the defective channel.
When the “popping” is heard in both
amplifiers, this means that you have
reached the output of the defective
stage. You can then investigate the
components in that particular stage.
The ultimate source of the problem
can be anything from defective semi-
conductors to defective capacitors,
resistors, or even solder or circuit foil
problems. 4

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
401 North Broad Street, Philadelphia, Pa. 19108. All
letters are answered. Please enclose a stamped,
seli-addressed envelope.

AUDIO ¢ NOVEMBER,1976



Power is important.
But power alone is not
enough. That’s why the popular
Scott R336 gives you all the power
you need. Plus the performance features
you expect.

The Scott R336 provides 42 watts minimum contin-
uous RMS power output per channel. More than enough
for most listeners. And both channels are driven into 8 ohms
from 20 Hz to 20 kHz with no more than 0.3% total harmonic distortion.

-

Power? Sure. But check these important performance features many other
receivers in this medium price range have sacrificed.

IM distortion (lower than 0.15%). Far below the
average. Provides cleaner sound and eliminates
listening fatigue.

Signal strength and center channel tuning
meters. Provide simultaneous visual indication
of correct tuning and optimum signal strength.
Phase locked loop multipiex section. Maintains
superior stereo separation. Remains in align-
ment for the life of the receiver.

FET RF stage. Assures higher sensitivity and
overload immunity.

Log-linear taper volume control with detents.
Spreads out volume levels. Provides finer control
at low-to-moderate levels.

Clutched bass and treble controls with detents.
Allow altering the frequency response of one
channel without affecting the other. Systems
can be ““custom balanced” to compensate for
room acoustics, decor or speaker placement.
Separate high-frequency noise filter. Permits
cleaning up of noisy tapes, discs or broadcasts.

Three position FM de-emphasis switch. Permits

Eroper reception of domestic, Dolbyized or
uropean broadcasts.

Two completely independent tape monitors.

Allow two tape recorders to be used simul-

taneously for direct tape-to-tape copying with-

out passing through the receiver’s electronics.

M K’luting. Silences interstation hiss while the

tuner scans the frequency spectrum.

Pretuned LC notch filters in the multiplex.

Reduce interference to a minimum.

Signal strength meter circuit. Employs two point

sampling for wider dynamic range.

Over 120 db IF gain. Assures better limiting

and better AM rejection.

Instantaneous electronic protection circuit in

the output stage. Employs voltage/current sens-

ing to prevent output transistor tailure and

speaker damage.

AM section designed around a tuned RF ampli-

fier using J-FET. Improves signal-to-noise ratio.

And the Scott R336 is backed by a three-year, parts and labor limited warranty.

Another very important plus.

For specifications on our complete line of audio components, write or call

H.H. Scott, Inc. Corporate Headquarters: 20 Commerce Way, Woburn, MA 01801,

(617) 933-8800. In Canada: Paco Electronics, Ltd., 45 Stinson Street, Montreal,
H4N2E1, Canada. In Europe: Syma International S.A., 419 avenue Louise,

Brussels, Belgium.

H

SCOTT

The Name tolisten to.

Receivers/Tuners/ Amplifiers/ Turntables/Speakers

Check No. 41 on Reader Service Card

Power Plus.

The Scott R336 Receivelje

Clutched bass and treble controls with detents.

T —
TUNIMNG

e

Signal strength and center channel tuning meters.

M ———TAPE—
;‘d Mé 1 source jy
°°DY\ iz \ a / . X

Monitor
Twe completely independent tape monitors.
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Beyond specifications.

High fidelity engineering, to
justify its name, has one goal: to
reproduce music in the listening
room with unqualified accuracy.
Undistorted. Undiminished.

At Harman Kardon, we explore
new technical directions not solely
for their inherent challenge, but as
methods of predicting and improv-
iIng music quality.

Specifications are supposed to
serve the function of predicting
performance. Yet two competitive
instruments with exactly the same
set of conventional specifications
often sound vastly different. Ob-
viously, the reasons for this differ-
ence lie elsewhere. Conventional
specifications are necessary.
Necessary, but not sufficient.

Our 730 receiver meets speci-
fications equalling or surpassing
those of the finest individual com-
ponent units. Yet it achieves a

quality of transcendent realism
which these specifications alone
cannot explain.

To predict musical accuracy,
we have found it necessary to go
beyond conventional specifica-
tions. We test, rigidly, for square
wave response. We monitor,
strictly, slew rate and rise time.
These tests account for the sound
quality of the 730—not in place
of conventional specifications,
but beyond them.

The 730 goes beyond the
conventional in other ways. Itis
driven by two complete, discrete-
ly separate power supplies, one
for each channel. Even when
music is extraordinarily dynamic,
the energy drawn by one channel
will in no way affect the other. The
music surges full. Unconstrained.

Any fine tuner measures signal
strength. The 730 incorporates a

patented system which measures
not strength, but signal-to-noise

ratio. As aresult, itcan betunedto
the precise point where the signal
is purest for listening or recording.

Equally important, the twin-
powered 730 has all the basic de-
sign elements that identify it as a
Harman Kardon instrument: wide
bandwidth, phase linearity, ease
of operation and a wide range of
Input and output elections.

All of this suggests further dis-
cussion. If you are interested in
such an exploration, please write
us (directly, since we imagine
you are impatient with coupons
and “reader service” cards, and
so are we). We'll certainly write
back, enclosing a brochure also
unconventional in its detail.

Just address: The 730 People,
Harman Kardon, 55 Ames Court
Plainview, New York 11803.

harman/kardon



treble balance volume

tm muting

function
aux-2  aux-1

fm phono-2

.

am phono-1

SPECIFICATIONS

Power Output

Power Bandwidth

Frequency Response
System Rise Time
System Square Wave Tilt
Total Harmonic Distortion

Intermodulation Distortion
40 watts —SMPTE)

Intermodulation Distortion
(1 watt-—SMPTE)

System Hum and Noise

Damping Factor (1kHz @ 1 watt)
Power Amplifier Input Sensitivity
Power Amplifier Input Impedance
Power Amplifier S/N (40 watts)

Power Amplifier
Square Wave Rise Time

Preamp Input Sensitivity
a. Aux

b. Tape Mon.
¢. Phono

Preamp Input Impedance
a. Aux

b. Tape Mon.
¢. Phono

Preamp input S/N
a. Au:

. Aux
b. Tape Mon.
¢. Phono

Preamp Harmonic Distortion
Crosstalk

. AUX
b. Tape Mon.
¢. Phono

Preamp Output Impedance

42 Wanlst‘rr: ?\MS ple, Phono Overioad
channel both channels

grvennio 8 chma RIAA Equalization
rom 20Hz 1o, z i

with < 0.1% THD Tone Conlrt;l. Acm;n

From 10Hz2 to 40kt b. 10kHz

bt Contour Effect (50Hz)

-hanne High Cut Filter {10kHz)

4H KH: 5 Low Cut Filter (50Hz)

FM Sensitivit:

1 Su a. IHF Y

5 b, ~50dB (mono)

¢. -50dB (stereo)

3 10 40 watls RMS Ultimate S/N

Capture Ratio
Image Rejection
Spurious Response Rejection
1 IF Rejection
AM Rejection
etter tha SOJC" below Alternate Channel Selectivity
) Multiplex Separation (1kHz}
B FM Harmonic Distortion (1kHz)
. Mono
b. Stereo
Pitot Suppression
o De-Emphasis
Mute Level
Mute Suppression
Stereo Indicator Threshold
a. "off
b. “on’
0 Audio Output
AM Sensitivity
AM Signal for 1 watt Output
18 AM Selectivity
Alternate Channel Setectlvity
Image Re]ection
17 dB IF Rejection
Hum




Edward Tatnall Canby

One of the pleasures |'ve always
found in occupying this somewhat an-
cient spot in our journal is what |
might call the automated follow
up—not by me, but by our readers.
For every little bit of knowledge, eval-
uation or opinion | project here | get
two large ones back via Uncle Sam’s
carriers, and this, surely, keeps me
alive whether pro or con, last of which
there is plenty, now that we've gotten
so big. (Never forget that in a little
journal, with no circulation, you can
say anything you

ceived of himself as a vital cog in the
audio industry. His offerings have
been purely as a musician, a con-
ductor of his own excellent playing
groups, notably the Boyd Neel Strings
in Europe. Nevertheless, through his
many years of conducting very good
music for our medium, recorded
sound, he is definitely an early cog in
the mesh of gears that keeps us all
turning merrily today in hi fi. Early,
because his music goes back to the
old 78 days of shellac, and forward to

lumbia does not normally pirate from
itself to create its reissue legends, but
there are vaster and more confused
fields to cultivate, to put it mildly, and
sometimes nobody really knows, as
you will see. A whole new world of
quasi-legal research is a-building, just
to untangle the legitimate problems
of legal reissue.

As for the pirates, you might think
they had few problems, but you
would be wrong. After all, you have to
know just how pirate-like you are,

want, no matter
how libelous. If 1
had much hair to
tear, I'd be bald
again thanks to the
con, but the rest
more than bal-
ances, and no-
where better than in
the helptul addi-
tions. Astonishing
what a breadth of
contacts and infor-
mation we all have,
taken collectively.
Take Boyd Neal.
Months ago, | wrote
a piece concerning
a recording of the
complete Branden-
burg Concertos
(Bach) which had
reached my turn-
table unheralded
and, shall I say, un-
explainec—i.e., it
looked brand new

1 and what are your
| risks and where. So
a counterpart un-
der world of legal
research must
necessarily exist on
this basis. And if you
ask me, the over-
and under-worlds
are themselves so
entangled that even
the lawyers aren't
sure which side
they’re on. That is
the whole point,
and the longer we
go on producing

recordings, then
withdrawing them,
the more utter is the
total snafu. . ..

Anyhow, so much
for intro and sy-
nopsis. | concluded
on the basis of my
own evidence, tac-
tile and memory,
that the Olympic re-

Ma Halton |

though 1 knew very -
well that it wasn’t. Reissue? | specu-
lated upon the possibilities in the evi-
dence before me, the discs them-
selves and the markings thereon,
notably a very clear PB"” and equally
clear “"DBH’’ indicating, as 1 figured
out, two friends of mine in the biz,
Peter Bartdk and David B. Hancock. (I
didn’t recognize him at first but the
wheels finally turned and out it pop-
ped.) Also my own very long
memories of earlier recordings. For |
knew the name Boyd Neel well and it
wasn’t yesterday.

Now | doubt if Boyd Neel ever con-

those of high quality tape. Forward
still further, and with contemporary
significance, into this very time of
ours, now, when the entire former
waxed, lacquered and taped reper-
tory of recorded music is being sys-
tematically pored over by a thousand
professional ears with one thing in
mind—profitable reissue.

Profitable & Otherwise

Profitable first, of course, in terms
of cash, whether legitimate or pi-
rate—we run the gamut, there. Co-

- cording | had in
hand was in fact a reissue of a much
earlier job done by an elegant but
short lived company, Unicorn, out of
Boston. But definitely, Peter Bartok
had done recording for that label—I
owned some of the results, though
not the Brandenburgs above men-
tioned. And just as surely, it was Han-
cock who cut the disc masters of part
of this series. Who else but DBH?
Curiously, | have not heard from
either of these gents, and some
whimsical fluke in my head decided
me not to call either one of them. As |
said, | like a mystery. But then came

AUDIO e NOVEMBER,1976



Colum'o

H ResearchTen
kshelf Loudspeakers:

For people who care
more about music than monev,.

You are looking at three pairs of
truly unusual loudspeakers. From left
to right, they are the CB-10, CB-8, and
the CB-6. What makes them so un:
usual is that each pair is capable of
reproducing an amount and quality
of sound that has heretofore been
impossible to achieve from such
modest sized devices. They are
efficient and can be driven effec-
tively by any reasonable power X
source (the CB-6 and CB-8 need as
little as 8 watts per channel; the CB-10
will do quite nicely with as little as 10
watts per side). Yet all three pairs
have the ability to handle as much as
100 watts RMS per channel! Their
performance is perhaps best charac-
terized as uncommonly open and airy,

with notably good bass response.
Indeed, the CB-8 and CB-10 use our
famous Megaflux Woofer™; the CB-6
has & “special six”~a new woofer that
is easily among the best used in
today’s smaller loudspeakers. The
CB-6, the smallest of the series,
delivers about a third of an

| octave less bottom than the
/ CB-8; the CB-8 about a third of
" an octave less than the CB-10.
But all three models share excep-
tional smoothness and perfect mu-
sical balance. They also share some-
thing else. They-are incredibly
inexpensive.

Which can be a problem. Unfor-
tunately there’s a sizeable number of
people who believe that if a speaker

doesn’t cost a lot of money, it can’t
deliver a lot of sound. But if you trust
your ears more than your checkbook,
we suggest you listen to our CB loud-
speakers soon. We think you'll love
them and their sensible prices a lot.
For more technical information,
visit your KLLH Research Ten dealer.
Or write to KLH Research &
Development Corp.,30 Cross St.,
Cambridge, Mass. 02139.
(Distributed in Canada by The

Pringle Group,Ontario, Canada.)
O ™
KILH Research & Development Corp.

30 Cross St.,Cambridge, Mass. 02139

KLH Research Ten Division
Check No. 25 on Reader Service Card



FRAZIER

YOUR SOUND
OUR SOUND

Listen to Frazier loudspeakers‘.. d

s vou'll hear your kind of sound.
\\a- Sound that flows like silk
... sparkles like diamonds.

Sound that’s as crisp as

a fine autumn day.

It's our sound;

crystal clear

qualities

that come

only after years:

of making fine
loudspeakers
... sound

that comes

from loudspeakers
where pride of crafts-
manship is the
by-word . . . super- /
lative sound that
is only Frazier.

There is truly a

Frazier loud-

speaker for every

person.

From our fantastic

Super Midget at

under $60 ta our elegant ELEVEN at
$1,200, you're sure to find a Frazier
loudspeaker thzt is perfect for you.

RAZIER

INCORPORATED
1930 Valley View Lane
Dallas, Texas 75234
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the letters. At this point, 1'd say both
PB and DBH are not longer de rigeur,
though it would be nice to chat with
them. The automated follow up has
taken care.

So many strands. First, | note a letter
from Gregor Benko of the Interna-
tional Piano Archives. Mr. Benko’s
company is specializing in piano no-
tables who have recorded in the past
and he has a distinguished board of
officials with him, from Arthur Loesser
and Alicia de Larrocha (that dynamic
Spanish pianist lady) to Mrs. David
Rockefeller and Alice Tully. (If in
NYC, visit Alice Tully Hall.) Two
brothers, friends of mine from my
days of singing in the Dessoff Choirs,
had as their Swiss father a remarkable
pianist, Ernst Levy, who did some tre-
mendous recordings which, not sur-
prisingly, | acclaimed (as the phrase
goes) ‘way back. | -

Daniel W. Doell of Columbus,
Ohio, wrote me a long letter—he says
that he owns a Neel recording of the
same Brandenburgs, Realistic RM
2200, evidently an album—nobody
has yet got all six of the Brandenburg
Concertos on one disc. (More about
this in a moment.) He says he must
have bought this recording at Radio
Shack in Boston around 1961 or 62;
the discs are hand scratched G90P
9456/7/8/9 (that would be four sides)
and also stamped UNLP 1040 and 1041.
Ah, ha again—those were the Boyd
Nee!l Unicorns | had in my catalogue,
though the discs hav been ““borrow-
ed” and not returned by one of my
Bach-loving friends. Also to be noted
on these Realistic disc are the initials
PB. Take that, Peter Bartok. The sound
of the recording (now) is good but
muffled, says Doell. He adds a new bit

did a couple of
comparative (tape
edited) radio pro- |
grams that stacked
Mr. Levy’s Bee- |
thoven against Ar-
tur Schnabel’s and, |
if | remember, the
then young Glenn
Gould’s. Phono- |
montage, direct
from one to the
other with com-
mentary. Now Mr.
Benko is on the
trail of the Levy
recordings and
wondered wheth-
er | had in my col-

lection the origi-
nal discs, hope-
fully mint, that | might be willing to
lend to him. (No, not mint—I played
them to death. And no, not avail-
able—! can’t find them.) Why this?

Masters ““Misplaced”

Ah, ha (as | always say)—a clue! Mr.
Levy recorded for two labels, one was
Kapp records—was that the Kapp that
made the famed styli? The other was
an elegant company named Unicorn.
One sentence tells all. /1t seems that
the master tapes for the Unicorn and
Kapp records of Mr. Levy have disap-
peared.”

Now it just happens, you see, that
the Boyd Neel Brandenburg Con-
certos on Unicorn belong straight in
this same series of master tapes. If a
first-line pro in the recorded archive
business can’t find those tapes, what
of the Neel tapes? And now a second
letter.

of mystery—"" The signal seems to
have been passed through a filter cir-
cuit that only lets go when the signal
gets high and loud.” Hmm—shades of
the old H.H. Scott Dynamic Noise
Suppressor. Neither Dolby nor dbx, of
course; neither than existed. And fil-
tering does NOT sound like either
Bastok or David Hancock, especially if
it is audible gating. Wanna argue? You
can write Mr. Doell, and | guess he

‘won‘t mind, at 1070C Weybridge

Rd.S., Columbus, Ohio 43220. He also
notes, | note, that the 1961 surfaces
are “much quieter than most of the
records | have bought recently.”
Fighting words, those.

Then we have Richard J. Hammond
of Palo Alto. He owns the original
Neel Unicorns, 1040 and 1041, and sol-
ves one point for me. They were defi-
nitely mastered by Bartok; it says so
on the labels and the initials are on
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STEREO +
QUADRIPHONIC

Uncompromised stereo/quadriphony
~Undeniably Shure.

. The new Shure M24H Cartridge offers audiophiles the best of both worlds:
: Itis the only cartridge on the market that does not compromise stereo repro-
duction to add discrete quadriphonic capability. It eliminates the need to
change cartridges every time you change record formats! This remarkable
performance is achieved at only 1 to 12 grams tracking force-——comparable
to that of some of the most expensive conventional stereo cartridges. Other
: 1 M24H features include the lowest effective stylus mass (0.39 mg) in quad-
Mam— W - riphony, a hyperbolic stylus tip design, an exclusive “Dynetic® X’ exotic
MODEL M24H  high-energy magnetic assembly, and a rising frequency response in the
A ' ! supersonic carrier band frequencies that is optimized for both stereo and
' | quadriphonic re-creation. If you are considering adding CD-4 capability, but
intend to continue playing your stereo library, this is the ONE cartridge

Shure Brothers Inc.

CARTRIDGE  foryou.
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SAE 2400 Professional Dual-Channel Power Amplifier

0200 Watts RMS, per channel,
both channels driven into 4 or
8 Ohms from 20Hz to 20KHz
at no more than 0.05% Total
Harmonic Distortion.

[00.05% [M into 4 or 8 Ohms

O(signal to noise) greater than 100dB

Oplug-in board modules

Oforced air cooling

Oonly 117 deep

Oweighs less than 42 lbs.

Osuperb construction using only the
finest materials and component
parts

Oavailable in black rack mount (as
shown) or our traditional satin
gold and black

You’d have to look a long time to

find a power amplifier that delivers

this much value.

Scientific Audio Electronics, Inc

P.O. Box ¢0271, Terminal Annex

Los Angeles, California 90060

Please send me the reasons (including available
literature) why the SAE 2400 Professional Amplifier
is the "$750 Alternative
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ADDRESS -
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the discs; whereas 1042, next in the
series, was Boyd Neel Mozart, master-
ed (as | wrote, before) by Hancock.
Mr. Hammond adds some bio materi-
al. He thinks that the playing group
that did the Unicorns was a later or-
chestra, not the original Boyd Neel
group that recorded for Decca in Eng-
land (I guess my early Neels must have
been Deccas). He says Neel emigrated
to Canada after WW Il and the English
group was taken over by Thurston
Dart. Yep, Check! | have L'Oiseau-
Lyre recordings (Decca) by the Boyd
Neel Orchestra under Dart. Later it
became the Philomusica—that name 1
remember too. Neel, Mr. Hammond
says, was originally a medical man and
reverted to that profession during the
big War. Interesting.

Editors’ Additions

And so the evidence trickles in.
Hey, how’s this! A letter from our ex-
Editor and still-contributor, George
W. Tillett, who is, of course, British.
(Didn’t you know?) George is in Flor-
ida, as is ex-Editor/Publisher C.G.
McProud. Seems that Mr. Til-
lett—George, pardon me—was an of-
ficial at Decca (“C. E.”) and in the late
fifties the early Neel recordings were
still selling well, though the String Or-
chestra under Neel’s name had been
disbanded several years before. Now
those records must have been at least
in part either from 78 originals or the
78s themselves? | persist in my memo-
ry of a batch of Boyd Neel shellacs,
which is now lost somewhere in my
attic. Decca (London) went over to LP
very early, late '49 as | remember or
thereabouts; but the famed ffrr wide
range recordings first appeared on
shellac 78s, as very few people re-
member. | think maybe George is a bit
off on that disbanding, wouldn’t you
say? Not disbanded but taken over, at
first under Neel’s name, and con-
ducted by Dart. Not that it makes
much diff.; orchestras come and go,
not necessarily in line with their
names. How many different Columbia
Symphony Orchestras were there, in-
cluding Bruno Walter’s and Stra-
vinsky’s and—? Matter of con-
venience. George thinks that Neel set
up another group in Canada with a
name such as "“The Arcadians.” Well,
that sounds Canadian, all right. But
what of the Brandenburgs done for
Unicorn of Boston, U.S.A.2 Mr. Ham-
mond (above) thinks that this group
used some British and some American
soloists, though how he knows this he
does not say, nor do | deny it—how
could 12 | wasn’t there.

You will remember that | was be-

mused by the problem of Neel’s age.
if he made shellacs that | bought
when | was a youth, then he is defi-
nitely no chicken right now, and in-
deed, 1 suggested that in order to
have done a brand new recording,
such as his Olympic album seems to
be,he would have to be at least a Sto-
kowski. (At last count, Stokowski was
approaching the mid 90s and still op-
erating.) No youthful, longhaired
conductor, Neel! George Tillett says
Neel visited Decca in 1958, went back
to Canada "“and dropped out of
sight.”

Dear me, George, not quite that.
The very nicest letter | received in all
this correspondence is one | am going
to take the liberty of quoting.

Dear Mr. Canby. | don’t know
why you think I am so old and de-
crepit!! | play tennis 3 times a week
and can beat all my students at
squash. Yrs, Boyd Neel

So the automated follow up has
pinned down our conductor—via
himself—if not by any means all the
interesting details concerning those
Unicorn tapes, presumably, maybe,
lost?—the discs, or some discs, re-
appearing first in the early sixties and
then again, on Olympic, this last year.
On that score | give you a final mys-
tery, and this one provided by Mr.
Neel himself, to my astonishment and
almost disbelief. Some readers may
have seen an account of this in anoth-
er journal; | hadn’t.

Musical Manipulation

It seemns that those Olympic discs, at
least according to the conductor who
did the music, have had their tempi
altered from the original (but not
their pitch, which is precisely OK)
—by as much as two or three minutes
a concerto, that is, a half side more or
less. That’s a lot. Mr. Neel had asked
for an explanation, had received
none, and proceeded to disown the
first three concertos as “‘a complete
travesty of my original recordings.”
The other three concertos mysti-
fyingly (he says), were untouched and
are OK in tempo.

How strange. Neel had not known,
and many of our readers may not
know, that one can indeed alter the
pitch of a piece of music without
changing the tempo, or the oppo-
site—raise or lower the pitch at the
same tempo—by one or another of
the various ingenious sampling de-
vices that have been around now for a
number of years (but not back to the
early sixties, | think). The first such
machines were mechanical, with
whirling tape heads that took gradu-
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THE COST/PERFORMANCE EQUATION:
HOW MUCH TAPE RECORDER IS ENOUGH?

Essentially, a tape recorder 1s a machine you can
use to capture your talent and faithfully reproduce
it. Practically, the more you make demands on a tape
recorder, the more demands it can make on you.

Put another way, a tape recorder can be your
wings or an anchor. It can work for you or it can
work against you.

At $1,299.95 the investment you make in the
Dokorder 1140 gets you a partner instead of a handi-
cap. Compare what it does to what it costs and you
won't find a better tape recorder anywhere.

The 1140 lets you concentrate on your music as
art. Much of the concern you have about your music
as signal is handled for you autormatically.

The 1140 has logic circuitry that takes care of get-
ting you in and out of Sync and in and out of Source
automatically. It makes knowing where you are in
multi-track recording a whole lot easier.

The 1140 also has an automatic cue-up function,
called Program Memory. Once it's set up, the Pro

gram Memory automatically brings you back to the
beginning of material and either stops or plays it
again, depending on what you tell it

The transport controls on the 1140 are digital
logic-operated so you can go from one mode to
another directly except in Record and there is a
motion sensing system which lets you go into play
from fast forward or rewind when the reels stop.

Bias controls are up-front on the transport and
there is a built-in pink noise generator which sup-
plies a test signal to each channel. This unusual
device makes biasing simple butextremely accurate.

There is a lot more hardware to the 1140: peak
level indicators, discrete playback and record ampli-
tiers, 62-Volt record drive circuit, wide band sync
response, etc.

All to make it easler to put music on tape.

DOKORDER

5430 Rosecrans Avenue Lawndale, CA 90260
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ated samples from the original and
magnetically spliced them together in
a new chain, either shorter (by ex-
cising tiny bits) or longer (by over-
lapping part-repeated segments).
Gotham Audio, in New York, handled
one—and alas | forget its trade name
and can’t phone in at the moment,
being definitely elsewhere. They
might even know who did the
job—but probably wouldn’t tell you
without consulting lawyers right and
left! It’s a complicated world.

| played with that German machine

at length, and it was absolutely aston-
ishing. It could speed up or slow
down anything to a huge degree and
in the lesser stages with very little au-
dible distortion or added noise; also
change pitch by an outlandish
amount. For timing a piece of music
to fit a time slot—say a few moments
shorter, or longer, invaluable. If the
conductor of the music or the per-
former goes along. Maybe Olympic
just didn’t think it really made that
much difference? If so, they don't
know their musicians. Anyhow, clear-
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ly the tempo changes were made, if
they were made, in order to accom-
modate the music to the disc para-
meters in the recutting, which may
have been somewhat different from
Unicorn’s, ‘way back. Reasonable
thought, as far as engineering is con-
cerned. But music? It all depends.

A few years ago | heard the first all-
electronic logic/computer type ap-
paratus, to accomplish the same thing.
It was awful—that is, for music. Lo-fi,
and with a horrible saw-tooth back-
ground buzz. Never could have used
that thing on any music at all. The cur-
rent theory goes that for speech work,
deaf people, learning problems, the
speeding up of too-slow public
speeches (is that a good idea!) and a
whole complex of language teaching
usage, this lo-fi “speech quality”
sound will do just fine. | have always
deplored this attitude, which has
been taken for granted for decades in
vast areas of education, children’s en-
tertainment, and sound-orientated
speech research. Now, with the easy fi
we can accomplish, | find it plain out-
rageous. | visited a children’s disc out-
fit a few years ago and was stunned at
the dreadful quality of the speech
recording they promoted. There is no
reason at all now why speech should
not be subject to every bit of “fi”’ that
counts, in every way equal to that
which we apply to music. And | say
this even if 1 am a musician. . ..

Anyhow, | hear there is a much im-
proved logic for this pitch/speed al-
teration now which might allow a rea-
sonable fi if applied to a recording of
music; but | know for a first-hand fact
that the old, bulky, cumbersomely ex-
pensive mechanical pitch/speed con-
verter did a superb job and could well
have been used in those Neel Olym-
pic recordings if the pitch was indeed
altered, and who are we 1o doubt it.

So much for automated follow up.
More questions than answers? Of
course! That’s the kick of it. If Neel’s
tempi were altered, for instance,
wasn't it done from the original mas-
ter tape, or reasonable copy thereof?
Therefore—did the Neel Unicorn
tapes survive, all those years, have the
Levy tapes (above) disappeared and
are they hopelessly lost? Does Olym-
pic maybe have Levy somewhere in its
store room, maybe without even
knowing it? These catalogues are of-
ten bought and sold in bulk, to be
plowed through at leisure. One often
gets a lot for a song, this way. But the
process can be legitimate if it is legal,
and surely helps keep our huge sonic
legacy’ alive for a few more years.
Definitely not better dead than alive.
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The Sensuous Speaker.

Yamaka's ne=~ two-way beryllium dome
. NS-500.
A very respomsive speaker wita a rich,
luscious sanc 4 deeply involving sound.
Highly def ned, finzly detailed.
The NS5)X> #s created :from the same
advanced beryllimm technology that's
made Yzmalz's revolutionary NS-1000
Series spedk=-s, in_the eyes anc ezrs of
many aulia e-derts, the highest standard
of sotmc acciracy. (Specific beaefits of
Yamal a’s bergllium technology have been
docuncerter m a paper presented to the
52nd Convertion of the Audio Engineer-
ng Saciety: p
With t1e N=-310, you get all of beyllium’s
advan-ages {transgarency, detail, and lack
of cisHrriar that g beyond the best elec-
trostatic speale-s) but at a price roughly
half tkat o t-® NS-1000. Only $50D the
pair, sLggestes reteil price.
Tte joy ef beryllium.
The ideal dcrae material for a high fre-
quenc? driver must respond inszantly to’
changes ir aplitude and frequency of
the inpu: diznzl. S the ideal dome mate-
rial mis: ke v:rtually weightless as well
as extrernely c.Zid.
Beryll um is the |-ghtest and most rigid
metal <nown s density is less than two-
thirds that 3 commonly used aluminum,
and its -igid tv is almost four times as
great —t 1E rrever ting dome deformation
and censeq.le~t d stortion. What’s more,
beryllmim’s seurd aropagation velocity is
twice thzt o zlumninum.
The keryl jum dame found on the NS-
500’s high frequency driver is the world’s
lightest — zbcit half the weight of one
petal of a =mall sweetheart rose. Which
5 cne o> the -eamons for this spezker’s
exceptiona sezsitivity and response. And
for :ts se1s 0 _& s0und.
A closer look.

. To be able to offer the sophisticatipn of
berylliann 24 £ more affordable price, with-
sut sacrficing quality of perfermance,
Vamala desizied the NS-500 as a two-
way bzse reclex system.

This givas th= MNS-500 a trace more emo-
tion af the lew erd than the resolately
abjecttve N> W0 But it also gives the
NS-50) mcre eHicizncy (91dB SPL at one
meter with onz wett RMS input . Which
mezns you ccat 1ave to inves: i the
nighest norerad emplifiers or receivers
11 crder tc dave ~he NS-500 tc its full
-ated cutpt .

For anortimt ra mztch with the baryllium
wezter, Yama=-z developed a very light,
vervy r gid “s1=ll” woofer. And z special
~erme-icalk -sealed air core LC c-ossover
with a ca-e“ul ~ selzcted 1.8kHz c-ossover
30int.

As a resul- of these design parameters,
the N&-30( boasts an insignificart 0.03%
THD be ow 517 dE SPL, from 40 Hz to
20 kHz, maxing -t t1e perfect complement

-0 Yanaha’s state-of-zhe-art low distortion
electronics.

“Inderneata the sleek mwonplithic stylng
of its solidly craftec snelostres, the N>-
500 s fal. of manv =sc’usive Yamzha

teatu-es and distinctiz2 Yanmha touches .

of creftsmamship.

3ut © fully apprecict= the beauty of -he
NS-300, you really shonlc visit yeur
Yamezha Audio Specia‘ty Dea er.

“¥hica brings us to sereth ng else.

Something n-cre t1an just
another speake- pamphlet.
Yameha’s Reference “acrincok of Speaker
dystemns is a very tho-oLg guide encm-
oassing all aspects =f speaker des gn,
serfcrmance, and 2valaction. Start:ng
with a detailed explitaton of spea<er
design principles, -ke «iscassion then
“urns to a solid base & objedtive criteriz,
rittan in 2asily uncerstoad language to
Aelp you properly evalizate any spea<er
T any listening envim nm2a-. Alread= a
muct sought-after ref=rence svork amcng
audic profzssionals, Yamzhe's Refere-ice
Hanbovk of Speakes Systemz is availasle
at your Yamaha Aule Spedalty Decler.
At $5.00 a copy, it's »e | werth the cost.
Jowever, :f you clip ous the coupon in “he
Sotton corer of thic page take it to your
Yanicha Audio Specediy [ezler and haar
a demonstration of the excing NS-50C or
any other Yamaha speaker, the book is

vours for half the price.

And f you're not familizr with the na ne
of ycur local Yamana Audw Specialty
Dealer, drop us a lir€. [n -um, we'll dsc

send you a free prepriat oF the Audic

Zngiieering Society 2zper on Yamzha
Sery lium technology wentiomed ahove

This coupon is wo-th 2.50 off
the $5.00 suggest=1 retadl price of
Yzmahse's Refercwme Hazdbook of
Steaker Systems, ahen prasented to
ary participating ‘Yamaha audie
dealer, with a demx:strat on of an~
Yzmaha speaker systeir.

Ofer expires March | 1£77.
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Bert Whyte

Last month | reported on my visit to
Decca Records in London and to the
Decca cassette duplication facility in
the village of Bridgenorth some 140
miles north of London. At the con-
clusion of my column, | described the
listening test set-up by engineer John
Baxter at the Bridgenorth plant,
wherein one could switch between
the stereo disc, the running master
(from which the cassette is dupli-
cated), and the production cassette of
the same program. Now, on with the
tests and the story.

Needless to say, levels between
the three sources were precisely
matched, as was synchronization of
the signals from the playback ma-
chines. The disc was played with a
Shure V-15 Iil phono cartridge into a
Quad preamplifier. The running mas-
ter and the production cassette were
decoded through a Dolby 505 B Type
unit. Quad amplifiers were used along
with large Tannoy speakers.

On initial listening tests, switching
between the three sources didn't re-
veal any readily apparent differences
in sound quality. Even with more ex-
tensive and detailed listening, it was
obvious that the differences which
were perceived, were fairly subtle. Of
course, the occasional tick and pop of
record noise was a give away that |
was listening to a disc. Difference be-
tween the running master and the
production cassette were well-nigh
imperceptible—the former perhaps a
shade cleaner, with a smidgin less

noise. | think it is fair to say that the
cassette is virtually a sonic mirror of
the running master. Very careful com-
parison of the sound of the disc versus
the cassette indicated there were
some small variations in dynamic

range, frequency response, and
equalization. At this point | want to
briefly discuss some aspects of disc
cutting and tape processing.

| have noted that in Decca’s case
the stereo disc is made from the cut-
ting master and is a second generation
product. In the transfer from tape to
disc, there are certain basic restric-
tions in disc cutting technology that
must be considered. This is achieved
by a complex juggling of the inter-
related factors of low-frequency re-
sponse, dynamic range, running time
of the side, and the electromechanical
characteristics of the cutter head.
Contrary to the propaganda about
discs having a dynamic range of 70 dB
(on lacquers, yes), under the best of
circumstances a disc with a dynamic
range of 55 dB is very good indeed.
More often than not, the actual dy-
namic range is appreciably less than
this. Sad to say, but in the quest for
high record levels many companies
deliberately roll off bass response be-
low 50-55 Hz. Those who con-

scientiously try to
extend low fre-
quency response

down to 30 Hz are
faced with side tim-
ing problems and

coping with the energy and wide ex-
cursions of the cutting stylus at those
low frequencies. Even with the aid of
the automated controls for variable
pitch and depth on the cutting lathe,
dealing with all these variables is no
mean feat. In spite of these problems
and restrictions, the modern stereo
disc is generally considered as the
closest approach to the high fidelity of
the original master tape.

Cassette Considerations

While the running master is made
from the cutting master, since it is to
be used for the production of cas-
settes, itisslightly modifiedto cope with
certain problems of this medium, as
well as to take advantage of other fac-
tors. For example, running time is not
a concern, since on a tape there ob-
viously can’t be any inner groove dis-
tortion. With proper equalization,
low-frequency response is easier to
achieve on a tape. On the other hand,
the narrow tape width and slow speed
of the cassette limit its dynamic range
and signal-to-noise ratio. Lack of
headroom makes the tape prone to
saturation with the subsequent easily
discernible distortion. Thus, under
“best case’’ conditions, the dynamic
range on a cassette is held to about
40-45 dB. In order to stay within this
range and to help avoid tape satur-
ation, some mild compression is used.

I've gone into all this discussion, in
explaining that in these A/B com-
parisons between the disc and the
cassette, the cassette seemed with
some program material to have a bet-
ter balance and overall frequency re-



Celestion and Decca

A century of leadership bridging audio’s two widest gaps
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Celestion UL8

Widest gap number 1: Between the signal at your
amplifier’s output and the sound you hear. The
foudspeaker must fill this gap via mechanical
translation. The vibrating element of every speaker
possesses mass and inertia—and will therefore by
definition be an imperfect reproducer. This is why
loudspeaker distortion, frequency and transient

response specifications are much poorer than those

of good amplifiers.

Celestion’s 52 years of building nothing but

speakers has evolved an integrated design approach

which bridges this gap to an extent few other
companies can match. First, Celestion system
engineers design a complete speaker system,
juggling ali variables including driver design. Next,
Celestion component engineers design the drivers
to fill system engineering’s requirements. in most
speaker companies, designers must compromise
insofar as they must make do with commercially
available drive units. By designing and building
their own drivers to precisely meet the demands of
any particular application, Celestion engineers
dramatically reduce compromise other designers
must accept. The result is maximum possible
performance for given size and price ranges.

From Celestion’s UL6 winning the 5th Japan
Stereo Components Grand Prix contest, to the
Celestion “Power-Range” models used by the
Beatles, to the Ditton 66 studio monitors of the
Olympic Radio and Television Organization,
Montreal / 76, people who know how to best bridge
the speaker gap—insist on Celestion.

Decca MKV1 Gold Elliptical Cartridge

Widest gap number 2: Between vinyl record
grooves and the signal at your phono preamp’s
input. Like the vibrating element of every speaker,
the phono cartridge, stylus and tonearm possess
mass, inertia and friction—and can thus approach
but not attain correct translation of what is really
recorded on the disk.

From Decca, the world’s most experienced
producer of high quality phonograph records,
comes the world’s highest fidelity means of playing
them: the Decca System. Consisting of :

1) Decca London MKV1 Gold Elliptical or Plum
Spherical Cartridges employing Decca’s
legendary “Positive Scanning” system.
Featuring lower stylus mass, higher compliance,
lower tracking force than the Decca MKV series.
Decca MKV1 models offer the best transient
response of all cartridges—regardiess of price.

2) New Decca International Arm. Magnetic
antiskating and damped unipivot jewelled
bearing of original international Arm, plus
several modifications and improvements. As
close as you can get to zero friction and zero
groove pressure unbalance.

3) Decca Record Brush and.Record cleaner, “dry
clean” devices utilizing Decca’s unique
conductive micro-fiber to ciean records and
drain static without the destructive properties
liquid cleaners exhibit on cartridges and
records. Designed especially for Decca’s state-
of-the-art MKV1 cartridges.

Bridge the phono gap and hear what is really on your

records—insist on Decca.

Sole North American Distributors.
ROCELCO INC,, 160 Ronald Dr., Montreal, Canada H4X 1M8 Phone (514) 489-6842
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THE AUDIO AMATEUR is a quarterly
for the enthusiast who enjoys hands-on
work in building or customizing his
audio equipment, or technical savvy
about his hi fi gear.

TYPICAL ARTICLES: Octave
equalizers, Transmission line
loudspeakers with 8" to 24™' drivers,
Electrostatic speakers with a 900 Watt
direct drive amplifier, Mixers, preamps,
parametric equalizers, stock equipment
modifications for Heath and many
Dynaco units. Completely tested circuits,
construction aids, etched circuit boards,
parts sources.

READERS SAY: “A hit here at WLWT
Television...provided several useful ideas
for our engineers” ... Cannot praise you
enough for your understanding of just
what it is audio enthusiasts with limited
know-how yearn to do.” "'As an audio
technician I have found TAA cne of the
best sources for technical help in the
audio field... "’ Craig Stark of Stereo
Review says. “‘Those interests of the
‘home constructor’ The Audio Amateur
serves are...absolutely top quality. The
magazine is, I think, the only American
publication devoted to the really serious
audiophile constructor.”

DEPT. A

p.o.sox176, 1 - Andio
(LU

PETERBOROUGH ) \ 1
N.H. 03458 U.S.A.

[JCheck here for free prospectus.
(01 enclose $9.00 for 4 quarterly issues.
(1 enclose $25.00 for twelve issues.

NAME

ADDRESS

ZIP CODE

Please allow six weeks for delivery. Rates
above are for the U.S.A. only. Rates for
other areas available on request.

Check No. 5 on Reader Service Card

sponse than the disc. In several in-
stances, the bass response on the cas-
sette was demonstrably superior to
that on the disc. “Heresy,” say you
unbelievers? 1I'm just reporting on
what | heard! Of course, these cas-
sette productions were sonically ““tai-
lored” for this medium, but it shows
that you can’t just automatically as-
sume that cassettes, even of this quali-
ty, are inferior to the stereo disc.

After the listening tests, we went
into one of the old wards which was
being used for cassette assembly. Lo-
cal Bridgenorth girls were welding
cassette halves, while others were us-
ing a machine which accepts the 14-
in. recorded tape ‘‘pancakes’ from
the duplicating slaves and winds each
program, complete with leader tape
at each end, into the cassette shells.
Several girls were employed in taking
random samples of cassettes and
checking them with headphones for
quality and to make certain that the
proper program was being processed.
In still another section, labels were
automatically affixed to the cassettes,
after some girls had checked program
against labels. Finally the cassettes
were inserted into their cases, shrink-
wrapped, and in various quantities
put into shipping cartons. One special
section handles London/Decca mul-
tiple cassette sets. These include oper-
as and such items as the nine Beetho-
ven Symphonies, the five Prokofiev
Piano Concertos, etc. These are placed
in cases which open like a book and
can contain up to four cassettes plus
applicable librettos or program notes.
It is deluxe packaging and evidently
quite popular.

Before leaving Bridgenorth, | want
to once again bring up the subject of
modulation noise in cassette record-
ings. | think it is altogether remark-
able how free the London/Decca cas-
settes are from this sonic plague. |
have now listened to some 30-odd
productions and have encountered
just the slightest trace of it—for a brief
period—in only three of the record-
ings. How have they managed to cope
so successfully with this problem?

Modulation Noise

The main thing, of course, has to be
the type and quality of the duplicating
tape. | have just read an Ampex report
on modulation noise in tape, and after

persion...all of these turned out to be
negligible factors. Among the things
they did find significant is that mag-
netic orientation of the oxide particles
with their long axis aligned in the di-
rection of tape travel affords a 3-dB
improvement in modulation noise.
Even more important is the calen-
dering process and most specifically
the type and construction of the cal-
endering roller. Calendering tape
produces a smoother finish to the ox-
ide layer and a more even density of
magnetic particles. The Ampex
people found that irrespective of such
aspects as heat and pressure, if the
roller was a composite type—made up
of layers of different materials—the
non-uniformity in roller hardness
caused oxide density variations. If the
roller was homogenous, i.e. made of
one type of material, calendering was
uniform and improvements of as
much as 12 dB in modulation noise
were noted. Decca uses both BASF
and Memorex tape. | remember from
my visit several years ago to the BASF
tape manufacturing plant in Wilstadt,
Germany, that their tape was particle
oriented while still in the wet stage on
the coating base. | can’t say what kind
of calendering roller they used, but !
suspect it was the homogenous type.
Memorex evidently used similar tech-
niques. Thus, with the uniform densi-
ty of the tape and Decca’s proprietary
method of ensuring a very tight head
wrap on their duplicating slaves, they
appear to have licked the curse of
modulation noise in their cassettes.
Before getting back to London and
my visit to the Decca recording studi-
os, | want to give you the results of
some tests of signal-to-noise ratios on
the London/Decca cassettes which |
conducted when | returned home.
Decca encodes all of their cassettes
with Dolby B noise reduction, which
in general should ensure low levels of
tape hiss. But there are variables in-
volved in the tapes, and people vary
in their sensitivity to tape hiss. As a
playback system ! used a Yamaha

- Yy
much research into coating thickness, ~ @8~ o

base thickness, solvents, binders,
and methods of oxide milling,
along with the viscosi-
ties of pigment dis-

Pt ==
=




$310663 G

,‘f’

s KO e  ANGRIS@ R C- FD -

TR TRR® WS

J-Jf‘; J»A.A.J“—‘m&*

* NIKKDO POWER AMPLFER ALPHA MK2

ikko‘s dedication and your patience are now rewarded.

The people at Nikko have a very unique philosophy about large electrolytic capacitors (33,000 mF), Nikko's exclusive

the way they produce and market audio products. circuit breakers and a rack mount design with optional side
it starts with producing only state-of-the-art components, panels.
the testing of every unit before you buy it, a three-year parts A matching Beta-1 "FET" preamplifier features high-

and labor warranty* and conservatively rating every specifi- voltage FET circuitry, three-stage direct coupled with two-
cation. Only in this way do you reap the benefits of true per- stage differential amplifier, and a number of useful features,
formance. Nikko now presents its finest discrete matched including a phono impedance selector and tape monitor
compcnents: the Alpha-1 power amplifier has a three-stage  (play 1, play 2, dubbing 1 to 2, dubbing 2 to 1). Beta-1 is also
Darlington direct-coupled OCL pure complementary circuit, providedinarack mountdesign (shown stacked atop Alpha-1).

—
Alpha-1 specifications Beta-1 specifications (((@)))
Continuous power output of 220 watts per Input Sensitivity: Phono 1 & 2 omy -~
channel, both channels driven from 20 to Xuner 188% Nikko Electric Corp. of America
20kHz into 8 ohms with no more than 0.08% Uk m Ot
. . . Input impedance Phono 1 & 2 22K/47K/100Kohm . \ lif. 91406
total harmonic distortion. putimp Ao Tuer 0Konm 16270 Raymer St.. Van Nuys Cam'fCanada
Intermodulation distortion no more than 0.08% (at rated output Total Harmonic Distortion flo more than 0'0150/""33”?[8(1 Superior Electronics, Inc.. Montreal
’ put
Frequency response 10 Hz-100kHz +0dB — 1dB Signal-to-noise ratio (1LH.F):  Phono 1 & 2 7248
Input sensitiv:ty/impedance 1V/50Kohms Aux 100dB *See the warranty card
Signal-to-noise ratio ({.H.F ) 100 dB Frequency Response Phono 1 & 2 30-15kHz ~0.2dB with the product for full details
Dimensioas 7" high, 11%” deep, 18" wide (RIAA equalization
Price $599 95 Aux Tuner 20-20kHz =0.1dB
Phono Overload Leve! 400mV BMS @ 1kHz
o Dutput 1V rated, 10V max
Specifications for Alpha-1 and Beta-1 are Power Consumption 120V 25VA 50/60 Hz
subject to change without notice. Blmensions gzggné%h 117" deep. 19" wide
rice .

The above prices are shown for informational purposes only. Actual retail price will be set by the individual Nikko dealer at his option
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TC800GL cassette deck feeding into a
Mark Levinson LNP-2 pre-amp, a Lux-
man 4000 power amplifier, and a pair
of Duntech DL-15 loudspeakers. |
should add that | used the cassette
deck’s own integral Dolby B system,
hut also used a Dolby 505 B Type unit.
The Yamaha deck was selected not
only for its excellent motion, but also
because playback levels can be set on
the meters, which happen to read
down to -40 VU and up to +6 VU with
a red LED indicator at +4 VU. Mr.
Haddy had kindly given me a BASF
DIN “‘Bezugsband’’ alignment cas-
sette, (a very handy item that costs
over $50) and my deck checked out
within a few dB all the way from 31 Hz
to 10 kHz. 1 used Dolby Labs level set
cassette to line up playback on the
Dolby 505 unit.

Hiss Levels

| played quite a number of the Lon-
don/Decca cassettes to gain an overall
impression of noise and then chose
#SPC5-21148, which combines an ex-
cellent recording of the Tchaikovsky
Piano Concerto by pianist llana Vered
with a stunning rendition of a piano
transcription of Stravinsky’s Petroush-
ka, for test purposes.

Using a General Radio sound level
meter, | placed myself 15 feet on axis
between the loudspeakers and set
playback levels so that the meter reg-
istered a peak of SPL of 88 dB on the
“slow” C scale on the loudest for-
tissimo passages. At this level, there
was a barely perceptible trace of tape
hiss in the quietest pianissimo pas-
sages. With the masking effect of lev-
els above pianissimo, there was no au-
dible tape hiss. Some people would
feel that 88 dB SPL at 15 feet is quite
loud, but such is the dynamic range
on the cassette that the pianissimo
sections are really quite low level. For
better dynamic range and a height-
ened sense of realism, | increased the
level to peak at 96 dB SPL. At this level,
there is a tape hiss evident in the pia-
nissimos but certainly not an ob-
jectionable amount, and here again
the masking effect of higher levels
helps out immediately. Those equip-
ped with the Phase Linear auto-cor-
relator will find that it removes the
thin veneer of hiss very nicely. In fact,
this is when the auto-correlator is at
its best...removing small amounts of
hiss from material which isn’t grossly
“hissy”’ to begin with. For those not so
equipped, at the Decca studios | saw

and heard a “‘black box’’ proprietary
single-pass noise reduction system,
which worked quite effectively with
no audible degradation of sound. This
is to be used with older tapes, in-
cluding Dolby, and perhaps even with
new recordings. As with other record
companies who Dolbyize their cas-
settes some of the old productions
were made at a time when tape oxides
and tape machine S/N ratios weren't
as quiet as they are today. Used with
new recordings, this ““black box”
should ensure really quiet recordings.
I should point out that the perception
of tape hiss can be heightened by the
mid- and high-frequency peaks in a
room, and needless to say, many
speakers have response peaks which
exaggerate tape hiss. With the Dolby
505 tracking on the nose, and my very
flat playback system, even when am-
bient levels in my listening room
reach below 40 dB about one o’ clock
in the morning, on average, tape hiss
is not obtrusive. Summing up my
overall attitude towards these new
london/Decca cassettes, I'm bound
to say they make a very strong chal-
lenge to the stereo disc. Most of the
recordings are quite good, with a
number of outstanding productions

Could Your Speaker Pass This Test?

Conventional speakers all use some

form of paper for the cone. The problem
with paper is that it’s not stable in terms
of performance. It’s affected by humidity

and dryness.

Did you ever notice how your news-

paper feels on a rainy day?

So our Chief Engineer spent vears
seeking out a new and different material
having the lightness of paper, but with
stability that would not change charac-
teristics as the weather changed.

Our cone is only one of many innova-
tive design features of Hartley speakers.

To learn about the others, write:

Hartley Products Corporation
620 Island Rd. Ramsey, N.J. 07446

201-327-4443

THE HARTLEY POLYMER SPEAKER IS SO
IMPERVIOUS TO MOISTURE, IT CAN BE PLAYED
UNDERWATER WITHOUT DAMAGING THE CONE.
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They’re here
Receivers with Dolby FM

Kenwood/ Trio
Model Eleven

Heathkit AN-2016
(Modulus)

Sony ST-3950SD

Luxman T-310

Sequerra Model 1

rr-l!"n» -nn.--
DL EE T I RLN | ll
AkalAA 102008

Lafayette LT-D10

Sony STR-4800 SD

Marantz 4270

Salora 6000

Harman-Kardon
Citation Fourteen

Marantz 4400 .
NAD 300

Dolby FM was a classic chicken and egg situation. In
1973-74 we first had to convince broadcast engineers
of the technical merits of our system. That got the first
stations on the air. (And this without any available
receivers, only a few enthusiasts with add-on Dolby
decoders.) Then our licensees put new receiver
designs into the pipeline. Eventually, in 1875, a trickle
of receivers with built-in Dolby FM circuits began to
appear. And the station list began to lengthen. Now,
with the receivers pictured here, and with more than
140 broadcasters equipped wnh Dolby encoder units,
it's no longer chicken and egg. Dolby FM is on its way.

See your hi fi component dealer for more information.
If you would like technical details on how Dolby FM
works, please write to us.

00 Dolby

Dolby Laboratories Inc

'Dolby,’ 'Dolbyized’ and the double-D symbol
are trade marks of Dolby Laboratories Inc

731 Sansome Street

Telex 34409
Cable Dolbylabs

Marantz 2325

ﬁ%r 9;4
\&ir
Rotel RT-1024 ' = -
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Akai AS-1080DB

Akai AA-1010DB

Pioneer KP-301

Sony STR-5800 SD

. )
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Sears 91752

Sony STR-6800 SD

Major TS D1515
Craig 3507
(Car Unit)

-

BASF 8400

Marantz 4240
™ -,,

4
]_ P
. Sony ST-2950SD

(Car Unit)

Akai AA-310DB

The Advantages of Dolby FM

1. High-level high-frequency signal recoverability.
2. Noise reduction

All FM transmitters have an inherent tendency to overload
with high-level high-frequency signals. Conventional stations
employ high-frequency limiting to avoid this problem. Such
treatment is not reversible by the listener, which means that
the limited high frequency components are lost. Instead of
limiting, Dolby FM stations use a Dolby B-Type compressor
in combination with reduced high-frequency pre-emphasis.
This solves the transmitter problem in a way which provides
the listener with the opportunity of completely recovering the
original signal. About half the Dolby-B capability is used in
this way. The other half, not surprisingly, is used for noise
reduction. These improvements represent a significant step
forward in FM broadcasting quality.

San Francisco CA 94111
Telephone (415) 392-0300

346 Clapham Road
London SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London
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like the complete Porgy and Bess, a
Madame Butterfly which is really top
drawer, Scheherazade and An Alpine
Symphony with Mehta and the LAP,
Also Sprach Zarathustra with Solti and
the Chicago Symphony, G and S Trial
by Jury. . .areal winner here...and the
late Bernard Herrmann conducting
Great British Film Music. it is early on
in the game yet, with not many titles
available; but thus far, the cassette
processing has been really excellent
and more important...consistent.

Now

McKay Dymek - Kit — AUDIOPHILES,
Build your own ferrite loop AM antenna
with solid state pre-amp, plus sensi-
tivity and tuning controis. Save money.
Buy the DA 5 Dymek - Kit for $119.00
Overcomes the two most common

AM reception problems: strong local
stations “hicing’’ weaker distant
stations close on the dial, and interfer-
ence from TV and electrical sources.
Improves inherent long range
capabilities of AM — programs
listenable from a thousand miles.
Send coupon for full details in a hurry;,
or phone your order Toll free:
800/854-7769 (Calif:800/472-1783)

] McKay Dymek Co. o }
I § 675N Park, P.O. Box 2100 e

| Pomona, CA 91766 - {
I !

| name

| address

l city state & zip

phone area

| hone_ oree |

Check No. 30 on Reader Service Card

Old “Crooner” Returns

When we arrived at the Decca
recording studios in London, Bing
Crosby had just finished his first
recording session in England in 14
years. Seems Bing is a very good
friend of Sir Edward Lewis, chairman
of the board of Decca Records, and
this was a very special recording with
Arthur Haddy himself in charge of the
sessions. Bing is now 75, and, as you
probably know, his recent operation
left him with one lung. It was most as-
tonishing to hear a playback of the
recording, with Bing producing those
deep sonorous chest tones as in the
days of yore! Bing’s session was held
in the main studio, and that was my
first surprise. It is a very large high-
ceilinged room, big enough to hold a
modest-size orchestra of sixty-odd
men, and, by Gad, it is a live room
with a reverb period of about 1to 1.2
seconds! No ultra-dead studio acous-
tics here. Naturally, the room was re-
plete with absorptive and reflective
goboes, isolation booths, etc. The
control room has a multi input/
output console built by Decca, an
8-track Scully, and a 16-track 3M tape
machine, along with the usual 2 and 4
trackers. Microphones were in mad
profusion in the studio, with the usual
assortment of Neumanns, etc. There
are several other studios, this time of
the traditional ‘“dry/dead” variety
with EMT reverb plates, and more
multi-track recorders. There are aiso
many rooms devoted to tape editing,
dubbing, and preparation of running
masters for the cassette operation.
Tape machines in evidence were by
Studer, Philips, and Scully. No Ampex
units, but everywhere was the familiar
rainbow label of Ampex 406 tape
which they use by the mile. The one-
in. running master for the cassette du-
plication is prepared on Ampex
Grand Master tape. The disc-cutting
rooms had the usual Neumann lathes,
but the cutting amplifiers were special
units of Decca’s own design with the
ability to cope with phase problems.

Build
yourown
speakers
and save

up to

When you buy a Speakerlab
kit, you get about twice as much
for your money as you do with
ready-built models. Suddenly you
can afford exponential horn/drivers,
12" butyl woofers, sturdy 1%"
walnut veneer enclosures, high-
grade acoustic fiberglass, L-pads
and ail the other goodies you
only find on speakers costing

z $500-$1000 each.

For afree, 32-page catalog and
speaker-building manual, send in the
coupon below. Please print clearly
because it's actually your return
mailing label in disguise.

Jecakerla®

Dept.AD6, 5500 35th N.E., Seattle, 98105

zIp

STATE

ADDRESS

One room, a sort of test lab, was presi-
ded over by Cyril Windebanke, resi-
dent of “Golden Ear” and a fascinat-
ing repository of recording tales. Cyril
personally likes quadraphonic sound,
but “‘officially’” Decca is still un-
committed. As you know, Decca
records are all over the world, in-
cluding the U.S. When their engi-
neers go out on those remote sym-
phony sessions, | understand a two-
channel master is recorded on a Stu-
der A80, and an 8-track, one-inch
master is simultaneously record-
ed..just in case someday they might
need such an item.

Disc Differences

Now to something which | know is
going to kick up a storm of con-
troversy. There is a highly vocal band
of audiophiles and music lovers in this
country who regularly shell out sev-
eral extra dollars to buy imported
discs from Decca, rather than the
equivalent music on London Records,
the Decca branch in the U.S. They do
this because they are firmly convinced
that the Decca pressing is of far better
quality in sound and has superior
physical qualities to those obtainable
on London Records. | had a long con-
versation with Arthur Haddy about
this, and he vehemently states that
there is absolutely not one iota of truth
in this notion. There was a rumor go-
ing around the U.S., that even if the
Decca and London discs were made
from the same stamper, the U.S. got
discs from the ““tail end”” of the stamp-
ers life. Mr. Haddy states that, in fact,
often the reverse is true...with London
Records getting the first run from the
stamper. The only difference between
Decca and London records is that the
Decca cover is of a lighter cardboard
stock, and the cover picture is not the
same as the U.S. version. Otherwise,
everything is positively and in-
controvertibly the same.

To conclude this story, while in
London Ruth and | had the pleasure
of a lovely visit with my friend Leop-
old Stokowski. At 94, this amazing
man is a bit frail and moves a bit delib-
erately, but he is still very active and
alert. The day before we saw him, he
was recording for Columbia. We dis-
cussed the musical scene and re-
pertoire, and | recalled the recordings
we made together. He said, “’Bert, that
was the past...what are we going to do
in the future?’’ Bless him! Believe it or
not, he has just signed a six-year con-
tract with Columbia with the last ses-
sions to be held two weeks before his
100th birthday! | guess that kind of at-
titude is how you get to be 94. May he
continue to flourish. P/
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Astatic 800 Series

Cardoid and Omnidirectiongis

4l

Does over 40 years of
experience mean we

make a better microphone?
We think so, but only you can
be the judge. Your experience
has taught you what makes

a fine microphone. Now

treat yourself to a test
experience with the finest.
Ask your nearest Astatic
distributor or write direct for
additional information.
REMEMBER — Sound
Reproduction is our only
business.

THE ASTATIC CORPORATION
CONNEAUT, OHIO 44030

IN CANADA:

Canadian Astatic Ltd.

Scarborough, Metro Toronto, Ontario
EXPORT SALES:

Morhan Exporting Corp.

270 Newton Road,

Plainview, New York 1803 US A

Check No. 4 on Reader Service Card
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Sub Sub-Bass System
Dear Kindly Editor:

Because there has been so much in-
terest in the 12 Hz cutoff system men-
tioned at the end of my article,
“Switched-On Bass,” I'd like to briefly
describe it.

The system uses the same basic en-
closure as the 20 Hz unit with one
modification. The vent dimensions
are changed so that the vent area is
645 cm? (100 in?). The vent length is
the same as for the system with the
15W38C. A 5.0 Ohm resistor is used in
series with the 18W54C to adjust its Q.
The efficiency is about 0.2 per cent.

Personally, | see no need to build
such a system. There is no musical
content below 40 Hz on most record-
ings. | know. [ spent over 8 years as a
recording engineer in Nashville. The
musical instruments just don’t have

any output in that region which is use-
ful. Also, very, very few studio tape
recorders are capable of accurately
recording signals below 40 Hz. Fur-
thermore, most recent psychoa-
coustic work tends to point to a 20 to
25 Hz cutoff in the ear. Nature seems
to have included this in the ear’s de-
sign to protect us from wind noise,
etc.

Therefore, | recommend the 20 Hz
system. Whichever you build, | wish
good luck with your system!

One final note. There has been
some confusion about which drivers
are used in the 20 Hz system. This was
caused by typographical errors in my
manuscript which somehow slipped
past the Erudite Copyreader. The cor-
rect model numbers are Altec 416-8A,
CTS 15W38C, and )BL 2205A.

1 am indebted to one of the Gentle
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Readers, Mr. Jack L. Boyle of Phila-

delphia, for pointing out an error in

the schematic of the crossover. The

0334 F capacitors in the low-pass

section, which feeds the subwoofer,
should be 0.033u F

W.].). Hoge

CTS of Paducah

Paducah, Ky. 42001

Wants AM Sections Reviewed

Dear Sir:

It is my strong belief that is in-
excusable for manufacturers of high
fidelity tuners, if they elect to include
an AM band on their equipment, not
to make a bona fide effort to provide
quality reproduction. Despite the ex-
cellent article you published by
George McKay Jr. on the subject a
while back, there prevails the general
notion that AM radio is hopelessly lo-
fi with little to be expected from it,
and 1 suspect that view is largely the
result of audiophiles’ familiarity with
the performance of the AM section of
supposedly high fidelity equipment.

Since your “letters,” column shows a
continuing interest in this subject, and
since, apparently, only Audio is open
minded enough to publish material
on AM reception, may | cast my vote
for a specific (even if brief) review of
AM sections of tuners and receivers
under test. It seems to me that only
when the often despicable in-
adequacies of these AM sections are
regularly made the subject of public
examination are we likely to see an at-
tempt by the manufacturers to bring
about improvements.

By the way, our Chief Engineer at
KEX, Paul Matthew, and his assistant,
Donn Werrbach, have recently up-
graded the radio station’s audio to es-
sentially flat response over the entire
audio spectrum, to 15 kHz, with ex-
tremely low distortion. On the Miller
Crystal Tuner (how | wish they still
made those), we are clearly the best
fidelity (and lowest distortion) AM
station receivable in Portland, and our
fidelity beats all the regional FMs too.
We're proud of this and wish more
people were able to hear this.

Eric G. Norberg
Program Director
Radio Station KEX

Portland, Ore.
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' Give A Sound Gift
Give Audio Magazine For Christmas

Your first gift subscription is $7.00. But, if you order additional gift

subscriptions, you save '3 and the cost is only $4.68. But you must act now.
Orders must be received by December 10, 1976.

(Imagine...a great gift for only $4.68!)
Each person you send AUDIO to will receive a beautifully engraved card

telling them the gift is from you.

Mail the order form today. (And, by the way, include yourself and extend

your own subscription.)
Happy Holidays,

First Subscription $7.00, 1 year

Engraved Gift Card should read from

Name J Bill Me O Payment enclosed
Address [J Charge mycreditcard No._______ Expires
City&State Zip (0 American Express

(J Master Charge
Additional Subscription $4.68, 1 year (Bank No. )
Name
Address My Name
City&State Zip Address

City&State Zip
Additional Subscription, 1 year Signature

Name

Address

City&State Zip

Rush this order to: Audio Gift Manager,
North American Building
401 N. Broad Street, Philadelphia, Pa. 19108

AU/11/T76



hristmas
Buying Guide

Bringing the sounds of Christmas, from stocking-stuffers to
under-the-tree fillers, to Andy Audiophile can be an ear split-
ting, horrendous chore to the uninitiated. But here are some
suggestions to bring the resonance of sonic contentment over
Andy’s ears on that happiest of days, no matter what size the

stocking, tree or pocketbook. Broken down into three cate-

gories: up to $15.00, up to $100.00, and the sky’s the fimit;
there should be something here to please every audiophile.

Recoton
Cleaner

The Clean Sound system
consists of two components,
a cylindrical applicator and a
non-alcoholic solution to
clean the records. This solu-
tion, applied sparingly, is
supposed to clean and pro-
vide anti-static protection for
records. Price: $15.00.

Check 90 on Reader Service Card

AUDIO ¢ NOVEMBER,1976




Robins
Tape Splicer

The Universal Tape-Splicer
is designed to splice open-
reel, cartridge, and cassette
magnetic tapes. The unit in-
cludes the splicer and cutting
blade and is used with the
standard 3/8 or 1/2-inch
splicing tape. Price: $2.89.

Check 91 on Reader Service Card

Metrosound
Static Remover

The Metrostatic M-81 is a
turnover roller consisting of
two materials, a soft elec-
trically conductive material
to remove static charges
from records and a velvet
material for removing the

dust. Price: $9.99.

Check 92 on Reader Service Card

Discwasher
Stylus Cleaner

The SC-1 Stylus Cleaner kit
contains a 5/8-inch nylon
cleaning brush and magnify-

AUDIO ¢ NOVEMBER,1976

ing glass, within a walnut
block, for cleaning and ex-
amining record styli. Price:
$6.00.

Check 93 on Reader Service Card

Micro-Acoustics
Fuse Kit

The F-Z Speaker Protec-
tion Fuse kit is designed to
protect speakers against pro-
longed overload in excess of
the rated maximum power.
The kit includes fusing as-
semblies for two speakers and

[

e

a five-year extension of the
speaker warranty. Price: $10.
Check 94 on Reader Service Card

up to $100

Amtech Speaker
Attenuator

This bridged-T network is
used for speaker system level
control with each step of the
control knob introducing a
3-dB change in level. Appli-

cations include control of re-
mote speakers, equalizing
the level of speakers with dif-
fering efficiencies, and as a
crossover control. The unit is
available in either one or two
channel versions, either of
which can dissipate 100 watts
(sine wave). Prices: single,
$69.95; dual, $99.95.
Check 95 on Reader Service Card

Pickering
Phono Cartridge

The XSV/3000 utilizes a new
stylus tip shape, named the
Stereohedron, which is a
spin-off of the firm’s research
into the requirements of styli
for CD-4 record play. The
new tip shape has increased
record contact area, similar
to the Shibata-type styli.
Claimed frequency response
is 10 Hz to 35 kHz, with chan-
nel separation spec’ed at 35
dB at 1 kHz. Output voltage
is said to be 5.0 mV re: 5.5
cm/sec. record velocity.
Price: $99.95.

Check 96 on Reader Service Card

TDK Case

The CP-36 is a woodgrain
finish cassette case capable
of holding 36 cassettes in
three drawers, and designed
to fit underneath the cassette

deck. Price: $33.95.
Check 97 on Reader Service Card

Sescom
Mike Splitter

The Model MS-1 Mike
Splitter is designed to split
the output of low impedance
microphones two ways with
isolation between the two
units at 30dB. Manufacturer’s
specifications claim a pri-
mary impedance at 150-250

Ohms, secondary imped-
ances of 150-250 Ohms, and
input levels at -10 dBm at 30
Hz with 0.2 per cent THD.
Price: $36.30.

Check 98 on Reader Service Card

Audio-technica
Tonearm Lift

The Model AT6005 is a
pneumatic tonearm lift for
turntables without cueing

devices. Featuring a 20-inch
rubber tube to permit plac-
ing the lift actuator on any
turntable base, the arm oper-
ates by air pressure rather
than fluid. Price: $29.95.

Check 99 on Reader Service Card

the Sky'’s
the limit

Technics
Cassette Deck

The Model RS-677US is a
Dolbyized stereo cassette
deck featuring vertical front

TN = o
et I ER

load; two-motors with an
electronically regulated d.c.
motor for the capstan; auto-
matic or manual selection for
CrO. or normal tape; a
memory rewind and play;
solenoid controls; a three-
way source selector; mike
mixing; a lockable pause
control; a separate re-
cord/decode Dolby FM,
and complete with a six-
function remote control unit.
The claimed wow and flutter
is 0.07 per cent W rms, and
frequency response is 30-

27



28

and 30- 17,000 on
CrO: tape. $/N ra-
tio is specified as 52 dB, Dol-
by out and €5 dB with Dolby
on CrO; tape. Price: $499.95.
Check 100 on Reader Service Card

Design Acoustics
Speaker

The D-1A is a two-way
acoustic-suspension system
housed in a brushed alumi-
num enclosure. The thin-
walled construction claims
an increase of 13-18 per cent

in net volume
for better re-
production of low frequen-

cies. Power response is 50-
15,000 Hz %35 dB, with a
crossover frequency of 1500
Hz. A double reflecting ele-
ment maintains wide dis-
persion of high frequencies
above 4 kHz. Weight 12 Ibs.
(5.44 kg). Price: $100.00, a
walnut veneer model,
$115.00.

Check 101 on Reader Service Card

Spectro Acoustics
Preamplifier

The Model 217 straightline
preamp features front panel
switching of phono cartridge
loading, an 18 dB/octave
third-order Butterworth sub-
sonic filter, and a two-way
tape copying arrangement
which doesn’t need to be

monitored. Response of the
phono stage is said to be

within 0.5 dB of RIAA with
less than 2.5 uV of equivalent
input noise for a S/N of -85
dB below a 10 mV reference
with A weighting. Response
of the high level stage is
within 0.25 dB of flat, 10 Hz to
100 kHz, with less than 50 «V
equivalent input noise for a
S/N of -96 dB below a 1V ref-
erence with A weighting.
Price: $250.00.

Check 102 on Reader Service Card

Lenco Turntable

The L-90 turntable, a new
top-of-the-line model, is a
two-speed, single-play, belt-
drive unit, featuring viscous-
damped spring suspension,
16-pole synchronous motor,

illuminated strobe, and fine
speed adjustment of +7, -3
per cent. Wow and flutter
are said to be less than 0.08
per cent, with rumble spec’ed
at -63 dB (DIN). Price:
$299.95, with base and fric-
tion-hinge dust cover.

Check 103 on Reader Service Card

Kenwood Receiver

Cw'ﬁ' !"‘ ’ ‘:.

The KR-7600 receiver mea-
sures 80 watts per channel
over 20 Hz to 20 kHz with 0.3
per cent THD. An “acoustic
boost”” switch peaks the 50
and 800 Hz regions from
3 to 6 dB to overcome bass
deficiencies in program ma-
terial. The tuner section’s
claimed capture ratio is 1.5
dB and alternate channel se-
lectivity is 80 dB. A 25 S de-
emphasis switch is used with
Dolby-processed broadcasts.
Price: $529.95.

Check 104 on Reader Service Card

Live sound. Your

eference and our:

1f you judge speakers by their ability to reproduce live sound, accurately . .. then KEF created Reference

Series for you. Taking their iatest advances in drive unittechnology and applying the same
uncompromisimng KEF standards to enclosure design and dividing networks. Right

through develcpment, live sound is the reference point. Drive units use advanced
taminated diaphragms that prevent colouration by absorbing unwanted energy. At

every point, the Reference Series benefits from KEF experience in building professional
monitors, and trom important new computer evaluation techniques. Now, two compact
systems are winning worid acclaim for the accurate, uncoloured
quality they maintain even at high sound pressure levels . ..

Reference Model 104 Shelf or stand mounting 3-speaker system
High-power KEF tweeter, mid-range unit and acoustically
coupled bass radiator all use latest materials technology. High-
performance E-element dividing network and, under the
distinctive sculptured grille, an acoustic contour control.

Reterence Model 103 Bookshelf system, with KEF tweeter and
bass driver clesely centre-line mounted on a unigue steel
baftle that rotates to keep ideal stereo image in any cabinet
position. Again, the latest thinking in drive unit design, an
high-density anti-resonant linings to the enclosure.

Distributed ir the U.S.A. in conjunction with

INTRATEC

399 Jefferson Davis Highway
Arlington Virginia 22202
Telephone (703) 979 1400

Tere

Check No. 22 on Reader Service Card

¥

" BMREFERENCE SERIES

....if you are serious about sound

& & Telephone 0622 57258 Telex 96140

KEF Electronics Limited Tovil Maidstone Kent ME15 6QFP



Now you d

starve your treble
to feed your bass.

Our KR-9600 Receiver puts independ-
ent power supplies behind each chan-
nel, so demanding musical passages
in one channel wont cause distorfion
in the other.

At 160 watts per channel minimum
RMS powerat8 ohms, from 20 to 20,000
Hz, with no more than 0.08% total har-
monic distortion, the KR-2600 is the most
powerful receiver we have ever made.

What's more, the KR-2600 is loaded

‘ZI

with special features. A mid-range pres-
ence control, MIC mixing and source
fading, a deviation meter for perfect
off-air recording and 2 big power
meters, 1o mention a few.

Impressed? All this and more, on the
KR-9600. At just $750* it's the best watts-
per-dollar value around.

*For informational purposes only.
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feviese wongot UG r ;
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15777 South Broodwoy Gardena, CA 90248 -72-02 Fifty-First Ave., Woodside, NY 1377

Check No. 24 on Reader Service Card
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Herman Burstein

Increased Bias

Q. Please give me a procedure for
increasing the bias of my tape deck in
order to use low-noise tapes. | have
an oscilloscope and VTVM, but no sig-
nal generator. What other adjust-
ments must be made in order to take
full advantage of low-noise tape? How
would increasing the bias affect play-
back of already recorded tapes?—
Michael Gray, Rolla, Mo.

A. You should have a signal gener-
ator in order to adjust bias. One way
of making the adjustment in changing
to low-noise tape is to increase bias as
much as possible while at the same
time maintaining treble response as
flat as possible. That is, increase bias in
small increments, at the same time
checking treble response in playback.
If you have no signal generator but
trust your ear to tell whether treble is
flat, you can dispense with the gener-
ator. Optimally, in changing from
conventional to low-noise tape, one
should not only increase bias but also
reduce treble boost somewhat and in-
crease the amount of audio signal fed
to the recard head. Changing the bias
does not affect playback of previously
recorded tapes; bias enters only into
recording.

Binaural kKecording

Q. | have become interested in bi-
naural recording, that is, two-channel
recording for earphone listening.
Could you please advise me on the
correct recording and microphone
placement techniques, type of micro-
phone, and whether or not | should
use a dummy head with microphones
placed in its “ears?”’—Jjoseph Hardy,
Fort Worth, Tex.

A. | doubt that it is absolutely nec-
essary to use a dummy head for bi-
naural recording. You can use two di-
rectional microphones placed ap-
proximately ears’ distance apart. Or
you can use a mid-side type of micro-
phone (two microphones in one
case), such as made by Neumann

(Telefunken), this last is rather ex-
pensive. If you employ separate mi-
crophones, you have the advantage of
being able to experiment with dis-
tance between them and with angle
of placement.

Also, see the May, 1976, issue of Au-
dio for building your own inexpensive
binaural mikes, and the September
1976 issue for corrections to the origi-
nal article.

Deck Modification

Q. While the playback response
curve of my tape deck is quite good
(within 2 dB of flat), the record-play-
back response has a peak of over 8 dB
at 12,500 Hz relative to 1,000 Hz. |
would suspect some modification of
the equalization is indicated. | would
appreciate any suggestions.—G. F.
Maughmer, Esconcido, Cal.

A. 1 would not be inclined to modi-
fy the playback response, since this is
quite good. Before doing anything
about the record equalization, | sug-
gest that you increase the bias to the
record head. This will reduce the
treble response and at the same time
result in less distortion. To the extent
that you do modify the record equal-
ization, try to move the treble peak to
a higher frequency, perhaps 20,000 Hz
or so, which may result in reasonably
flat response within the audible
range, say out to 15,000 Hz.

Reverb S/N Ratio

Q. ! have a Dokorder tape recorder
and an Akai tape deck fed to my Ken-
wood receiver through a Pioneer re-
verb amplifier. I usually use my reverb
amplifier with the reverb control
backed all the way down. The result
seems to be a signal boost which |
have interpreted as an increased sig-
nal-to-noise ratio. Is this assumption
correct?—Ronald Slakie, Tacoma,
Wash.

A. It is not possible for your reverb
unit to increase the signal-to-noise ra-
tio. What may be happening is that

the reverb unit causes some treble at-
tenuation, thereby giving the im-
pression of less noise.

Tape Deck Friction

Q. | have a TEAC 4020 tape deck.
On fast forward and reverse, electrical
sparks shoot onto the tape from un-
derneath the reel. On one occasion
the tape almost caught fire, and |
stopped the reels immediately. On
normal forward and reverse, there are
no electrical sparks or fire. What is
wrong?—P. Kramen, Brooklyn, N.Y.

A. 1t seems that the brakes or some-
thing else is scraping. At high speeds,
such scrapping will, of course, result
in more friction, heat, and greater
possibility of fire than at normal oper-
ating speed. You should have your
tape machine promptly checked by
an authorized service station.

Head Cleaners

Q. On the recommendation of the
service man at the store where | pur-
chased my Revox tape deck, | have
frequently used isopropyl alcohol to
clean its heads and tape path. But the
technician at another dealer says not
to use isopropyl alcohol. He says it
causes the head laminations to come
unglued, and he recommended de-
natured grain alcohol. The best |
could do was to obtain denatured
wood alcohol. Also, Nortronics tape
head cleaner is available, but ex-
pensive. What is the best head clean-
er? What is the chance that my heads
have been damaged?—Eric Church,
Tolono, IlI.

A. A number of tape recorder man-
ufacturers recommend isopropyl al-
cohol, although some do not. | do not
know what is absolutely the best for
your deck; it would be advisable to
consult the manufacturer or the in-
struction manual. Chances are that
you have not harmed the heads or
else you would probably have known
by now. Manufacturers are alert to
the common use of isopropyl alcohol,
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and they would be unlikely to use
heads that readily fall apart upon such
use, otherwise they would issue a
prominent warning against such use.

Playback Equalization

Q. I am contemplating the purchase
of a tape transport, including head,
and a separate playback ampli-
fier—Shure or Pioneer. Don’t tape
machines need different playback
equalization at different speeds?
Don’t playback preamps such as the
Shure only provide equalization for
7% ips? Is there a preamp that would
permit using all speeds (1-7/8, 3%,

and 7Y% ips)? Is this speed equalization
what is meant by NAB specifications
for the preamp? Have | got the whole
thing all mixed up?—David Ohde,
Weaverville, Cal.

A. Yes, tape recorders require dif-
ferent playback equalization at differ-
ent speeds, and the equalization gen-
erally offered in inexpensive playback
preamps is usually the NAB standard
for 7% ips. It may be that some more
recent units that have come on the
market offer variable playback equal-
ization. Please query your audio deal-
er on this. If you have equalization for
one speed, namely 7% ips, then for

How to be

an audio architect

Design exactly the hi-fi system you want. Build with Crown com-
ponents to provide precise control, monitoring and selection for
your ultimate listening pleasure. Let us send you the complete
specifications.

i cown § i€ 1s0R é i ‘R. ’é Q

Select 8 inputs. IMD .002%

IC-150A. The new, improved Crown stereo pre-amp. Inputs in-
clude front panel .acks. 31-step precision loudness control. Ex-
clusive panorama control. 1SO loudness compensation. THD
below .05%, S/N down 105 dB, IHF “A” weighting?

- -

crown VEX 2

(8 i S S A % e
» - -
Select crossover points.

VFX-2. In bi-amp systems, select and change crossover points
to fit your speakers and listening area.

Meters show clipping level.
0C-150A. The Crown stereo output control. Peak-reading or
peak-sample-and-hold meters show precise clipping levels.
Switch three pairs of speakers with front panel push-buttons,
Two headphone jacks.

Send directly to Crown for specs ,_g

the slower speeds you could touch up
the equalization—that is, cut the bass
a bit and boost the treble a bit until
the sound seems satisfactory.

Channel Switch

Q. | have a TEAC 4020 tape deck,
which has automatic reverse in play-
back only. | record monophonically
on Track 1 (left channel) from left to
right. When | switch to Playback there
is no music, just a buzzing noise from
both the right and left speakers.
When | finish recording Track 1, I flip
over the reel to record Track 4. On
playback in the reverse mode, all the
music of Track 1 comes through the
speakers. The same problem applies
to Track 4. This problem does not exist
on the right channel which works per-
fectly.—P. Kramen, Brooklyn, N.Y.

A. Your playback problem on the
left channel appears to be due to ei-
ther a defect in one section of the
playback head or a defect in the
switching system.

Jammed Cassettes

Q. | have a problem with my cas-
sette machine. Often when | attempt
to play, rewind or advance the tape, it
will not move in either direction. |
have tried the major brands of casse-
ttes, and it usually happens with the
C-60 and C-90. Is the problem with
the cassettes or with the machine?
Will a jammed cassette damage the
machine? Is it possible to modify the
motor to make it more powerful or in-
stall a new, more powerful mo-
tor?—Sheldon Lichtman, Fort Bragg,
N. C.

A. The problem could be either in
the machine or the cassette, but expe-
rience indicates that some cassettes
give more trouble than others. The
longer-playing cassettes with thinner
tape are apt to be more troublesome.
Follow your own experience in learn-
ing which cassettes are most trouble-
free with your particular machine. But
if there is no brand of cassette which
prevents frequent jamming, your ma-
chine should be taken to an author-
ized service station. If the unit is left in
the jammed state for even a few min-
utes, this may damage the motor.
Thus, your motor may have already
been damaged and may not have as
much power as a new one. Consult
the manufacturer with respect to re-
placement.

Fast playbaCk coupon on control centers.
When listening becomes an art, Name
Address

crown -

If you have a problem or question on tape re-
cording, write to Mr. Herman Burstein at AUDIO,
401 North Broad Street, Philadelphia, Pa. 19108. All
letters are answered. Please enclose a stamped,

self-addressed envelope.

tate 2ip.
Box 1000, Elkhart IN 46514

Check No. 10 on Reader Service Card
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Micro-fAcoustics 2002-e cartridge.

Because good tracking isn’t enough.

Tracking is just the beginning.

While good tracking ability is vital, it's only an
indication of how well the stylus keeps contact with
record grooves on louder, harder-to-follow passages,
at stylus pressures low enough to minimize wear. But
surprisingly, tracking ability tells almost nothing about
how well a cartridge reproduces most musical sounds.

Transient ability is just as important.

After all, transients are what music is made of:
sudden start-and-stop bursts of sound at all

frequencies. From the
attack of a low organ

HIGH-QUALITY CARTRIDGE wiTH

MCROSECONDS 1000uuF CABLE CAPACITY
K

%] e
Z »d " WITH 250uik
< 3] d CABLE CAPACITY
= VY
§ 25+
Z 5 """ 20002 WITH 1000t 10
- 1 1000uuf CABLE CAPACITY
0 T T T
204z 1000 2000 10000 20000

FREQUENCY IN Hz
SHADED AREA SHOWS ACCEPTABLE REGION

Transient ability best defines how accurately a cartridge can
reproduce a musical burst at different frequencies. (Note that the
2002-e's results are independent of cable capacity!)

A simple way
to convince yourself.

Micro-Acoustics has prepared a

note to the bite of
a plucked string.
Transient informa-
tion is essential to
differentiate the
sound of one
instrument from
another, and in stereo,
to localize instruments in space. That's why,
without good transient ability, no

cartridge can reproduce music with really
lifelike clarity.

Until now, it was simply one or the other.

Tracking or transient ability. Popular high-compliance
cartridges, on the one hand, offered good tracking
ability and low record/stylus wear, but sacrificed
transient ability And low-compliance cartridges
provided good transient ability at the expense of
tracking ability and increased wear.

A new technology,.

Micro-Acoustics, the world’s leading manufacturer
of record-mastering styli, has combined for the first
time superb transient and tracking ability. In the
radical design of the 2002-e (patent pending), direct-
coupled electrets and critical damping provide
optimized transient ability, as shown in the graph.
While an ultra-low-mass beryllium stylus bar and
high-compliance dual-bearing suspension provide
maximum tracking ability at 1 gram, for lowest
possible record and stylus wear.

© 1975 Micro-Acoustics Corp

unique demonstration record to
help you evaluate and compare
cartridge transient and
tracking ability. Just send
$3.50. and we'll mail you
arecord postpaid. For free
information and the name
of your nearest dealer. just
complete and return the coupon.
VLow mass body (4 0grams) reduces warp flutter(2 )pure gold connecting wires (3 mechanical
damper (one of 8 helps optimize transient and tracking ability(4 retainer spring for precise
stylus assembly alignment (5 Jelliptical diamond stylus ground with the same precision as our
famous Micro-Point recording sty (6) beryllium stylus bar 35% lower mass than aluminum. for
optimum high frequency tracking and transient ability 7)dual bearings and resolver for
optimum tracking ability and precise signal resolution 8 direct coupling of stylus bar to electret
for lossless transmission of groove undulations to transducers(9 ) user-replaceable stylus
assembly (10! electret transducer permanently polarized dielectric generator, linear from

5Hz-50kHz (11 microcircuit, passive circuit makes cartridge output impedance fully resstive.
eliminating effect of cable capacity: shunts preamp input. reducing thermal noise

®
I" a MICRO-ACOUSTICS CORPORATION

MICRO-ACOUSTICS CORPORATION
8 Westchester Plaza
Elmsford, N.Y. 10523

List Price: $115.00

|

f

| () Please send me free information on the 2002-¢

[ cartridge. and the name of my nearest dealer
() Enclosed is $3.50. Please send me a postpaid

| copy of your stereo transient, tracking ability

| test record

|

I

|

I

NAME
ADDRESS

CITY
AUT1-76
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Build the Latest
CD-4 Demodulator

Joseph A. Giovenco*

Quadraphonic sound came upon
the scene with a bang in the early 70s
and represents an exciting and viable
entertainment format for the music
enthusiast, as well as for the artists and
record companies producing albums
in the CD-4 Quadradisc format. The
state-of-the-art CD-4 disc can closely
approach the master tape in terms of
wide bandwidth and low noise and
distortion. This DM-4 CD-4 demo-
dulator construction project is offered
for those who do not have CD-4 capa-
bilities in their present quadraphonic
equipment or who want to add the
very best demodulator available com-
mercially.

The Circuit

The DM-4 consists of two printed
circuit cards and the associated input
and ouput jacks and controls. The first
card is the actual demodulator, a JVC
TDM-29C. Unlike other kit-type dem-
odulators, this unit is completely pre-
assembled and adjusted for proper
operation at the factory, and thus as-
sures foolproof assembly. This demo-
dulator card, however, will not accept
a magnetic cartridge input. The an-
swer to this is the second PC card, the

*JVC America, Inc.
Polytechnic Institute of New York

A

PA-1B, which is a high-gain phono
preamplifier and RIAA turnover cir-
cuit (RIAA roll-off is supplied by the
TDM-29C). These two cards, when
properly interfaced, yield state-of-
the-art CD-4 sound. The TDM-29C in-
corporates fast-acting muting/dis-
tortion reduction, automatic carrier
level control, high precision ANRS
(noise reduction) tracking, wide
bandwidth, and an onboard carrier-
acquisition lamp-switching transistor
(to allow CD-4 disc play indication
without external semiconductors).

While the DM-4 represents a great
leap forward in demodulator per-
formance and as such is highly desir-
able for the serious quadraphile, it is
not a project for a novice. Since the
PA-1B circuit board must be photo-
graphically etched and the inter-
connections must be done with a con-
siderable amount of care, a fairly great
amount of expertise is making elec-
tronic equipment from scratch is re-
quired. For those up to the task of
building this demodulator, the reward
will be superlative CD-4.

Construction

The PA-1B is made using a 4 x 6 -
inch, 1 oz., copper-clad epoxy-fiber-
glass circuit board. The use of cheaper
phenolic-type cards is strongly dis-
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couraged, as they will degrade per-
formance characteristics and can in-
troduce noise under certain condi-
tions. The layout for the foil side is
shown in Fig. 1. A 1:1 negative must
be made of this layout so that the PC
card can be exposed. The use of pre-
sensitized cards is recommended. The
use of spray-type resists is not recom-
mended, as they tend to produce a
sloppy etch, especially if not properly
applied. The easiest way to get a nega-
tive from the layout is to have a print
shop or a graphic arts shop which
does photo-offset work do a 1:1 line-
shot of it. A lineshot is a high contrast
process. Ask them for an unretouched
negative. During retouching, they
may confuse pinholes for drill holes,
leaving you with no drill references
on the solder pads. Once you have
the negative, expose and etch the
board. Kits of the needed equipment,
which detail the etching process, are
available at most electronic shops or
by mail from Lafayette or Allied In-
dustrial.

After etching, inspect the board for
any traces of unwanted copper. Drill
the card for the leads of the com-
ponents, then remove the resist with
resist solvent. A coating of liquid flux
can be used to protect the foil, but in
any case the foil must be clean of

Fig. 1—Foil pattern, one to one, for
PA-1B high-gain phono preamp card.
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grease, oil, and any other foreign mat-
ter.

Mount the components on the
board using Fig. 2 as a guide, and sol-
der them in place using a hot iron and
thin gauge 60/40 rosin-core solder.
The use of Molex Soldercons or other
strip-type 1C sockets is not recom-
mended since they tend to loosen and
cause oscillation. Be especially careful
when soldering near the ICs to insure
that no solder bridges occur. The
power-supply regulator 1C (IC3)
should be mounted on the foil side of
the board. An extra heat sink should
not be necessary, as the foil will con-
duct away most of the heat generated
by the IC during operation.

There are no holes for the leads of
the regulator IC. It is to be sweat sol-
dered in the following manner: bend
the leads so that they lay flush with
the 1C when it is placed on a flat sur-
face (See Fig. 3). When bending the
leads, be very careful not to break
them off the 1C. Tin the leads and the
foil areas on the board that they will
contact. Mount the IC with a nut and
bolt (silicone grease will assist heat
dissipation and is recommended),
then ““sweat solder” the leads to the
foil.

Wire the power transformer recti-
fier and filter capacitor (T 1, D 1-4, C
6), and connect the output of the ca-
pacitor to the PA-1B board. The volt-
age measured at the regulator side of
R 6, 7, and 19 should be 24 Volts posi-
tive polarity. If this value is low, mea-
sure the voltage across C 6, which
should be greater than 30 Volts. If this
voltage is not correct, check the trans-
former, rectifier diodes, and capaci-
tor. If the voltage reading across C 6 is
correct, then check to see that there
are no breaks in the foil between
+Vce and pin 1 of the IC. If the IC is
getting excessively warm, check for
shorts to ground. If, after all these
checks, proper voltage has not been
obtained, replace the IC.

Once proper regulator IC oper-
ation has been verified, check the
quiescent values at each TA7122 PB IC
(see Table 1). These voltages should
be within 20 per cent of the values in-
dicated. If they are, you are ready to
test the card; if they aren’t within the
20 per cent tolerance, check com-
ponent placement, your wiring, and
the foil side of the board for solder
splashes.

Apply asignal from a magnetic cart-
ridge to the left and right inputs of

TOM-29C
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Fig. TA—Preamp circuit diagram.

Er those uninitatiated to the con-
cepts of CD-4, this is how it works:
Four separate channels of audio infor-
mation are fed to a mixing network.
This network produces sum (front +
rear) signals and difference (front —
rear) signals from the inputs. The dif-
ference signals are fed to a modu-
lating system, which produces an FM
signal centered at 30 kHz. The modu-
lated difference signals have been
processed by a noise reduction system
(called ANRS) and, after modulating,
are combined with the sum signals,
sent to a tracking-error correction cir-
cuit (Neutrex, which minimizes trac-
ing distortion), and finally go to a cut-
terhead for ' real-time cutting. The
resulting lacquer is processed in much
the same way as a conventional stereo
lacquer. Finally, pressed vinyl records
are made.

HOW
CD-4
WORKS

The CD-4 record, played as stereo,
reveals the sum of the front and rear
channels for each side; played as
mono, the sum of all four channels is
reproduced, hence full compatibility
is assured by the signal configuration
chosen. Played back with a wideband
phono cartridge equipped with a
multiradial stylus, and using a CD-4
disc demodulator, the four original
channels are reproduced undiluted
by interchannel crosstalk, with a high
degree of phase accuracy.

Today’s CD-4 disc is capable of
matching any stereo disc in terms of
playing time (27 minutes on side one
of Arista Records’ Funny Lady), fre-
quency response (Nonesuch’s Per-
cussion Music), and level (Gordon
Lightfoot’s Sundown on Reprise was
actually cut 2 dB higher than the ster-
eo).
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Many advances have been made re-
cently in the CD-4 system. These in-
clude better, more durable vinyl res-
ins; precision tracking, wideband
phono cartridges with multiradial
styli; improvements in tracing-dis-
tortion reduction systems (Neutrex I1)
and cutting styli; wide dynamic-range
PLL modulation systems, which fitinto
as little as 12-inches of rack space, and
improved cutterheads.

Many cartridges have been in-
troduced with the wideband response
necessary for proper CD-4 playback.
The Pickering XUV-4500Q is an ex-
cellent example of how high quality
stereo and CD-4 capabilities can be
combined in one cartridge. Another,
more modestly priced, entry in the su-
per-quality cartridge category is
Shure’s new M24H, which combines
clean stereo performance with quiet,
well-defined CD-4. Empire’s 4000D I
is an excellent choice for more mod-
est turntable requirements, as are the
JVC 4MD-20X and the Audio-technica
AT-14Sa, both of which are used by
RCA and the JVC Cutting Center for
test-pressing evaluation. For disco
CD-4 use, Stanton’s 780/4DQ is the
logical choice, with high tracking
force tolerance and low wear Quad-
rahedral stylus including Stanton’s
patented V-Guard stylus protection
system.

Speaking of disco duty, Ball Corpo-
ration’s Sound Guard record lubricant
has been found to be an effective
wear reducing agent. The JVC Cutting
Center has found that the use of
Sound Guard results in a slight in-
crease in noise (about 2-3 dB), but
recommends its use on disco Quad-
radiscs. To obtain maximum protec-
tion with minimum noise, the Sound
Guard protected disc should be buf-
fed very hard on a flat, lint-free sur-
face, as per Ball Corporation’s instruc-
tions.

Listed are just some of the better
Quadradisc recordings now available
in the U.S. If you have difficulty in ob-
taining Quadradiscs, contact the RCA
Quadraphonic Record and Tape Club
which handles all U.S. manufactured
Quadradiscs. The address is P.O. Box
RCA-1, Indianapolis, IN 46291.

The following CD-4 records will give
the best introduction to the world of
CD-4 discrete four channel sound. In
addition they are also excellent for
use in showing off your demodu-
lator.

Recommended
CD-4 Records

For demonstrating separation:

Godspell Arista AQ 4001
Barry Manilow H Arista AQ 4016
Barry Manilow/Trying to Get the Feeling Arista AQ 4060
Carly Simon/No Secrets Electra EQ 5049
The Best of Bread Electra EQ 5056
Blackbyrds/Flying Start Fantasy FPM 4004
Enoch Light & the Brass Menagerie Project 3 CD 5036
Spaced Out Project 3 CD 5043
The Beatles Classics Project 3 CD 5084
Jerry Reed/Lord, Mr. Ford RCA APD10238
Nillson Schmillson RCA APD1 0319
For surround-sound listening:

Melissa Manchester/Melissa Arista AQ 4031
Eric Carmen Arista AQ 4057
Brecker Bros./Back to Back Arista AQ 4061
Outlaws/Lady in Waiting Arista AQ 4070
Streisand/Funny Lady (soundtrack) Arista AQ 9004
Baez/Diamonds and Rust A&M QU 54527
Carpenters/Horizon A&M QU 54530
Wakeman/Myths & Legends of King Arthur A&M QU 54515
Mangione/Chase the Clouds Away A&M QU 54518
Mangione/Bellavia A&M QU 54557
Captain & Tennile/Love will Keep Us A&M QU 54552
Midler/The Divine Miss M Atlantic QD 7238
Spinners Atlantic QD 7256
Roberta Flack/Killing Me Softly Atlantic QD 7271
Modern Jazz Quartet/The Last Concert Atlantic QD2-909
The Wiz (Broadway cast) Atlantic QD 18137
Joni Mitchell/Court & Spark Asylum EQ 1001
Bob Dylan/Planet Waves Asylum EQ 1003
Eagles/One of These Nights Asylum EQ 1039
Joni Mitchell/Hissing of Summer Lawns Asylum EQ 1051
Sergio Mendez Elektra EQ 1027
Judy Collins/fudith Elektra EQ 1032
Carly Simon/Playing Possum Elektra EQ 1033
Tony Orlando & Dawn/To Be With You Elektra EQ 1049
Woody Herman/Children of Lima Fantasy FPM 4003
Creedence Clearwater Revival/Gold Fantasy FPM 4001
Doobie Bros./Captain & Me Warner BS54 2694
Doobie Bros./What Were Once Vices Warner WS4 2750
Doobie Bros./Stampede Warner BS4 2835
Doobie Bros./Toulouse Street Warner BS4 2634
America/Holiday Warner W4 2808
America/Hearts Warner BS54 2852
Dionne Warwicke/Then Came You Warner BS4 2846
Seals & Crofts/Summer Breeze Warner BS4 2629
James Taylor/One Man Dog Warner BS4 2660
James Taylor/Gorilla Warner BS4 2866
Arlo Guthrie/Last of the Brooklyn Cowboys Reprise MS4 2142
Maria Muldaur/Waitress in a Donut Shop Reprise M542194
Gordon Lightfoot/Sundown Reprise MS4 2177
Gordon Lightfoot/Cold on the Shoulder Reprise MS4 2206
Frank Sinatra/The Main Fvent—Live Reprise FS42207
Jethro Tull/Aqualung Chrysalis CH4 1044
Jethro Tull/War Child Chrysalis CH4 1067
Eric Clapton/461 Ocean Blvd. RSO QD 4801
Montenegro/Neil’s Diamonds RCA APD10132
Montenegro/Hugo in Wonder-Land RCA APD10413
Montenegro/Scenes & Themes RCA APD10025
Mancini/Return of the Pink Panther RCA APD10968
Charley Pride/Sweet Country RCA APD10217
Stephen Michael Schwartz RCA APD1 0604
B.W. Stevenson/Calabasas RCA APD10410
Ronnie Millsap/Pure Love RCA APD1 0500
Hues Corporation/Rockin’ Soul RCA APD10775
Jefferson Starship/Red Octopus Grunt BFD10999
For classical enthusiasts:

New Jersey Percussion Ensemble/Percussion Music Nonesuch HQ 1291
Coronet Favorites Nonesuch HQ 1298
Festival of Trumpets Nonesuch HQ 1301
Bolcom/Piano Music by George Gershwin Nonesuch HQ 1284
Ormandy/Fantastic Philadelphians Red Seal ARD1 0002
Ormandy/Fantastic Philadelphians vol. 2 Red Seal ARD1 0017
Shostakovich/Symphony #15—Ormandy Red Seal ARD10014
Ormandy/Bach’s Greatest fuques Red Seal ARD10026
Tchaikovsky/Nutcracker Suite—Ormandy Red Seal ARD1 0027
Payne/Spaced-Out Bach Red Seal ARD1 0439
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TO TDM 29C
PINS 9 & 10

GND

Fig. 2—Component mounting guide.

PA-1B, and connect the left and right
outputs of the card to a suitable am-
plifier. Play a stereo record and ob-
serve the frequency response. The
signal at this point has RIAA turnover
but not rolloff (for the high fre-
quencies) since this will be supplied
by the TDM-29C, as mentioned ear-
lier. The sound should be excessively
bright with full, firm bass. If this is not
the case, check R 3,4,13,14,C4,5,15,
and 16.

If all systems are “GQ’’ at this point,
make the connections between the
PA-1B, TDM-29C, LEDs, separation
adjust pots (R 5, R 15), input and out-
put jacks, and switches (See Fig. 4).
Some ventilation should be provided
in your mounting cabinet since the
power supply and ICs do generate a
small amount of heat in operation,
which should be dissipated, especially
in constant-duty use. Some experi-
mentation in positioning the trans-
former for minimum hum will be re-
quired. Normally, four to six inches of
space between the board and the
transformer will be necessary.

Once all the connections have been
made, the DM-4 is ready for final test.
Connect inputs and outputs of the
demodulator, using a CD-4 capable
cartridge and low capacity cables for
the inputs. Turn the CD-4 separation
adjust pots to the 10 o’clock position,
switch the mode switch (S 2) to the
2-Ch. (closed) position and play a
record. The sound should be clean
and well balanced, since it now has
full RIAA equalization. As before, if
this is not the case, go back and check
your wiring. Turn the CD-4 adjust pots
fully counterclockwise. This should
cause the volume of the sound to di-
minish and disappear. If this is not the
case, e.g., the sound increases, you
have reversed the leads on the end
terminals of the pot. Play a CD-4
record with the CD-4 adjust pots
fully counterclockwise and S2 in the
4-Ch. (open) position. This should
cause the carrier acquisition lamp
(LED 2) to glow and sound should
come from all four speakers. You are
now listening to the difference sig-
nals, which are the FM portion of the
disc. Be sure your CD-4 cartridge is
operating at the recommended track-
ing force and the anti-skate is set to
the recommended value. If in doubt,
remember this: as a rule a bit too
much tracking force is better than too
little. The quality of the difference sig-
nal output will vary depending upon
the cartridge used, tracking force set-
tings, alignment of the cartridge in the
shell, and last, but not least, the con-
dition of the disc you are playing. In
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Your professional turntable
cannot match the performance
or reliability of this one.

BV e
s

Every professional needs the precision of the Technics
direct-drive system, That's why radio stations use it. And
discos abuse it. But every profes-
sional also needs abundant
torque. And now you can have
it. In the SP-10 MK1I.
At33Y3 RPM, the SP-10
MK I will reach the exact

That’s less than 1/12 of a turn. While it comes to a dead
stop in only 0.3 of a second. And you don’t have to
worry about subtle slowdowns because a tracking force
of even 1,000 grams won’t noticeably affect its speed.

You won't find any belts, gears or idlers in the SP-10
MKII. But you will find our lowest wow and flutter ever
(0.025% WRMS). Inaudible rumble (—~70dB DIN B).
And a platter that spins at the exact speed (333, 45 or
78 RPM) regardless of fluctuations in AC line voltage or
frequency. The reason: A quartz-locked frequency
generator DC servo motor.

And the SP-10 MK 1L is as reliable as it is precise.
Even with its abundant torque, you can stop the platter
with your hand. Because we designed it to take all the

TheTechnics SPAOMKIL.

playing speed within 0.25 of a second.

punishment a professional can dish out. Even after years
of continued use.

You’ll also get all the refinements a professional
needs. Like a quartz-locked stroboscope. Remote control.
Electro-mechanical braking. A dynamically damped
platter. And a separately housed power supply.

The SP-10 MKII. One component in the new
Professional Series from Technics.

r Panasonic Company o _]
st Technics
One Panasonic Way
Secaucus, N.J. 07094 bypanasonlc

Attention: Sid Silver,
Technical Service Specialist.

Professional Series

[0 Send me technical information on the
Technics SP-10 MK [T turntable.

[0 Have a Technics audio specialist call for an appointment.

NAME TITLE
Please Print
COMPANY.
ADDRESS .
CITY STATE Zip
L AREA CODE e PHONE NUMBER _J

Check No. 46 on Reader Service Card
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<—— NOTCH INDICATES PIN1

[Ta7122P(1C1,2)

T A=

MAKE BEND VERY CAREFULLY

LEADS FLUSH WITH FOIL SURFACE

Fig. 3—Locating guide for IC 1, 2, left, and lead-bending diagram for IC 3, right.

general, the sound should be clear
and clean, not unlike an FM broad-
cast. An important part of your assem-
bly job is to dress the leads of both the
input to the PA-1B and the output of
the PA-1B to the TDM-29C to min-
imize crosstalk, which results in a
“dirty’’ sound from the difference sig-
nals known to CD-4 engineers at Type
Il distortion. This is not unlike multi-
path in its cause and effects. Radiation
of the carrier from one channel to the
other, which is especially serious after
preamplification, is the major cause of

Type 1l distortion. The design of the
PA-1B, with its large ground plane and
well-spaced inputs and outputs, helps
minimize this problem, and adjusting
your lead placement to have max-
imum separation of left and right
channel signal cables should elimi-
nate it. If the carrier acquisition lamp
does not glow, check to see whether
pin 11 of the TDM-29C is open. If it is,
then check for high frequency signals
shunting to ground in the connecting
cables. Sometimes a capacitance in
the cables will allow the low frequen-

cy signals to pass while obliterating
the carrier signals, especially if an in-
ternal cable break is present. At this
point, if all is well, you can put the
cover on your demodulator and you
are ready for the final setup proce-
dure.

Final Adjustment

Using a suitable adjustment record,
such as the JVC 4DE-205, play the mid-
band sweep signals (warble tone) and
listen to the rear channel speaker for
the left side. Rotate the left side CD-4
adjust pots to obtain minimum output
from that channel. Repeat this proce-
dure for the right side. Once you have
adjusted this demodulator, read-
justment is not necessary unless the
cartridge or stylus is replaced. There is
no provision for carrier level adjust-
ment since this is taken care of auto-
matically by the demodulator.

A Special Hang-on
CD-4 High Blend

There have been many advances in
CD-4 technology since its inception,
but many of the earlier recordings, by
now quite worn, will produce noise
which is difficult to eliminate, even

Table |

TA7122P NORMAL VOLTAGES
PIN VOLTAGE
1.8
0.5
0.02
0.0
0.6
12.0
24.0

PARTS LIST/DM-4 DEMODULATOR
RESISTORS

N s WK =

R 1,11 1K 5% VaW
2,12 120K 5% VaW
3,13 68K 5% VaW
4,14 10K 5% VaW
5,15 10K Screwdriver-Adjust
Miniature
Potentiometers
6 150 10% 2W
7,19 1800 5% VaW
8,16 100K 5% VaW
9,17 220K 5% VaW
10, 18 15K 5% VaW
CAPACITCRS
C 1,12 2uf 25V Electrolytic
2,13 330pf 5% Mylar
3,9, 100uf 25V Electrolytic
14

4,15 0.033uf 5% Mylar
5,16 47pf 5% Mylar
6 1000uf 50V Electrolytic
7,8, 10uf 25V Electrolytic

17,18

10,19 47uf 25V Electroliytic

11,20 5pf 5% Mylar

21,22 0.033uf 5% Mylar

(for optional
high blend ckt.)

LED 1, 2 Light Emitting Diodes
1.6V @20 mA.

D1-4 200P1V 2 Amp Recti-
fier Diodes.

IC1, 2 Toshiba TA7122P-B or
GTE/Sylvania ECG 1085.

1IC 3 National Semicon-
ductor LM 340T-24.

T Transformer 25.2 V sec-
ondary (for power
supply)

Radio Shack #273-1386.

TDM 29C IVC CD-4 Demodula-

tor Card.

S 1, 2 # SP, one for power, one for
carrier.

S3 DP, DT for blend.

Six jacks, 2 input & 4 output

Hookup wire, 24-AWG solid & small
gauge shielded for signal inter-
connect.

Fuse & holder, 1-Amp standard.
Power cord and strain relief grommet.
Suitable case.

The TDM-29C is available from JVC
America, Inc., CD-4 Information
Center, 58-75 Queens Midtown Ex-
pressway, Maspeth, NY 11378. Price is
$35.00 postpaid. New York City resi-
dents, please add 8 per cent tax. A kit
consisting of a pre-etched, drilled PA-
1B card, the three ICs, and a CD-4
demodulator adjustment record is
available from: Applied Research
Engineering Assoc., P.O. Box 12 Station
A, Flushing, NY 11358. Price: $35.00.
The PA-1B card is also available alone
at $15.00. (N.Y. state residents please
add applicable tax.) Technical assis-
tance is available from the author
through Applied Research En-
gineering Assoc. at the above address.
In your letter, please be specific about
the problem, noting the turntable and
phono cartridge, and include a
stamped, self-addressed envelope.
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This is a pair of Bose Model 301
Direct/Reflecting® bookshelf
speakers with their grilles removed.

What's odd about them might
not be immediately obvious, but
it's very significant. Unlike most
pairs of speakers, they're not
identical. Instead, the left-hand
speaker is amirror image of the
right-hand speaker.

Bose goes to the extra trouble
and expense of making the two
speakers of the pair you buy differ-
ent to provide the proper propor-
tion of reflected and direct sound
at high frequencies, a feature
unique among bookshelf speakers.

To accomplish this, each
speaker is of an ‘‘asymmetrical’’

][4

= D
< )

Direct Sound

Reflected Sound

design. As a result, a pair of Model
301s has woofers pointing straight
ahead and tweeters angled out-
ward. A large proportion of the
high frequency energy is reflected
off the side walls and then into the
center of the listening room, rather
than being aimed directly at the
listener. As in a live performance,
the listener is surrounded with a
balance of reflected and direct
sound. This is the same principle
used in the Bose 501 and in the
legendary Bose 901® Direct/
Reflecting speaker system. The
result is extraordinarily open,
natural, and spacious sound.

In addition, the Model 301 Dual
Frequency Crossover™ network
causes the woofer and tweeter to
operate simultaneously for more
than an octave, providing excep-
tionally smooth midrange response
and an open spatial quality.

With the unique Direct Energy
Control, the Model 301 provides
excellent performance in a wide
variety of rooms, including small
apartments and dormitory rooms.
And it is truly small enough to fit
in a bookshelf.

These features make the
Model 301 an unusual speaker
with unusually fine performance.
its suggested retail price— less
than $100 per speaker—makes it
an extraordinary value.

You already know the Model
301 locks different from other
bookshelf speakers. Now visita
Bose dealerand hear
how different
it sounds.

The Mountain
Framingham, Mass. 01701

Patents issued and pending.

For a full-color brochure on the Model 301, write:
Bose, Dept.au11, The Mountain, Framingham,
Mass. 01701.
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Fig. 5—CD-4 static high-blend circuit, parentheses

indicates right- channel connections.
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with the most sophisticated demo-
dulator. Since most of this noise is at-
tributable to the FM portion of the
signal, blending the high end (or roll-
ing off the carrier response at high
frequencies) will tend to reduce high
frequency noise. This is usually done
by rolling off the difference-signal re-
sponse before the sum-and-differ-
ence mixer. The design of the TDM
29C makes this difficult without ex-
tensive modification of the card.
What this author has found to be a
most effective method is shown in Fig.
5.

This circuit is applicable to the DM-
4 and many other outboard CD-4
demodulators, depending largely on
the phase linearity of their output am-
plifiers at high frequencies. Note also
that the blending action works only
on frequencies above about 4 kHz, re-
sulting in a reduction of high-fre-
quency separation. Do not confuse
this circuit with a high frequency fil-
ter. This modification has no net ef-
fect on the amplitude of the high-fre-
quency information, it only reduces
its directionality. Low and midband
separation is unaffected by this de-
vice. Use of the high blend is recom-
mended only for noisy discs. During
normal playback, disable the circuit
using S 3.

In Conclusion

Four-channel sound is a dramatic
improvement over conventional two-
channel stereophonic sound. With
the DM-4, you will hear CD-4 as it
should be heard, and you’ll probably
never want to hear another two-chan-
nel record.

The printed circuit design and vari-
ous refinements in the circuit, as well
as continuing research on a dynamic
high blend device for the DM-4, were
done as part of Senior Course EE 299
at the Polytechnic Institute of New
York. The author would like to thank
Professor C. P. Rubenstein for his
valuable advice and assistance. A
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From the company that’s brought
new thinking to speakers,
come new speakers that think.

In a field where most of the leading

brands have been established for decades,

B-I-C VENTURI™ speaker systems have
achieved eminence overnight.

In sales, where we are rapidly closing
in on first place.

But, more importantly, in
speaker technology.

At a time when most
believed the technical fron-
tiers had been thoroughly
explored, B-I'C VENTURI
speakers have been awarded
two basic design patents in
the space of six months.

#3,892,288 for the appli-
cation of the ‘venturi’ principle
to acoustics, which revolu-
tionized bass reproduction.

And #3,930.561 for the
BICONEX™ horn, which com-
bined the virtues of conical
and exponential flare rates.

The resulting gains in efficiency, bass
response and dynamic range have estab-
lished new performance/value criteria.

And, already, many long-time leaders
in speaker design are attempting to follow
our lead.

Thinking defined.

Now BI'C VENTURI introduces two
new high-efficiency speakers, that go on
to do what no others have ever attempted.

They're called the Monitor Series.

And, by any definition, they're the first
speakers that can think.

Both the Formula 5 and Formula 7 are
equipped with electronic circuitry capable
of taking measurements, displaying in-
formation, even initiating specific action.

For example, they can tell when your
amplifier is ‘clipping, and signal you.

They can warn when they're being
overloaded, and protect themselves.

They can automatically adjust their
frequency response to match the aural re-
sponse of the human ear.

And the Formula 7 can even let you
see what you're hearing.

These unigue abilities elevate the
loudspeaker to a new role in the stereo
system. That of a system monitor, which
can literally help you hear better.

Get ‘clipped’ no more.

Until now, there has been no way for
the user to accurately identify amplifier
distortion due to clipping, or the precise
point at which it occured.

But the new B:I:C VENTURI Monitor
Series speakers come with a test record

that lets you pinpoint the output level at
which your amplifier begins to clip the
peaks of the waveform.

Each speaker has a Clipping Indicator
lamp, and a control that adjusts lamp sen

sitivity to your amplifier's maximum ‘clean’
output.

Once matched to your ampiifier, the
indicator will stay lit when clipping occurs.
Lowering your amplifier until the lamp just
flickers will allow musical peaks to be per
fectly reproduced.

What's more, this circuit can be used
to indicate speaker overload in those few
instances where an amplifier has a power
rating higher than the Formula 5 or 7 it's
being matched with.

And, if overloaded, the speakers
protect themselves by shutting off pow
er to the stressed component. Individual
indicator lamps (left above) signal you,
and can also help isolate the problem.

Improving on nature.

One of the curious facts in acoustics is
that the ideal in musical reproduction has
long been ‘flat’ response.

Curious, because only at very high
levels can the human ear hear flat. As lis
tening levels decrease, the ear quickly
loses bass and treble tones.

That's why our exciusive Dynamic
Tonal Balance Compensation circuit (pat
ent pending) was developed.

The idea is to improve on nature.

And by automatically compen-
sating for what the ear can't nor-
mally hear, today's B'I:C VENTURI
speakers bring you music that's
music to the ears.

A balanced performance.

The Formula 7 takes the monitor con
cept an interesting step further.

A bank of Sound Pressure Level Indi-
cators light in sequence, as speaker out
put increases. This visual dis
play covers the range from
75db (normal speech) to
117db (jet engine at 70 feet).

A reference chart on the
display panel further inter
prets the information.

Interesting in themselves,
the SPL readings can also
help you fine-tune your sys-
tem to room acoustics, and
compensate for imbalanced
output levels in amplifier and
£ tuner channels, tape heads
and phono cartridges.

A Tomorrow’s
~ | technology today.

Once again, B'I-C VENTURI has ex-
tended the limits previously envisioned
for speaker design

hese two new Monitor Series speak
ers take speaker technology an innovative
step into the future. They establish a new,
and larger, role for the loudspeaker.
And we confidently predict that
thev presage the speakers of tomorrow.

Bt CVENTURI
Westbury, NY. 11590.
B1-C. B'I-C VENTURI and
BICONEX are trademarks of British
Industries Co. Division of Avnet, Inc.
in Canada, C.W. Pointon. Toronto.

BIC VENTURI SPEAKER SYSTEMS

TDMORROW'S TECHNOLOGY TODAY
Check No. 7 on Reader Service Card



Syndication of
Quadraphonic Radio Programs

Martin Clifford

We all like to go to concerts and sit
in the fifth row center, but it’s too bad
there are only a few seats which meet
that requirement. Whether it’s an op-
era, a classical concert, ar a rock or
jazz performance, some places in the
house just plain sound better than
others. Oddly, however, ane of the
best places for sound is your own liv-
ing room.

Bringing live performances into
your living room has been the desire
of radio stations since their inception.
AM radio began with one carbon mi-
crophone placed in front of a singer
or an orchestra, and sound was car-
ried back to the radio station and on
to the transmitter by a single tele-
phone line, which had a frequency re-

sponse to about 5 kHz. In the 1920s
and 30s this was an enormous step for-
ward. With the proliferation of FM
broadcast in the 60s, this one micro-
phone and one telephone line sys-
tem was dramatically improved, and
the FM transmission medium with a
15-kHz bandwidth was a giant step
ahead of AM in quality. Next came
FM stereo with two or more micro-
phones, two telephone lines, and a
stereophonic transmission system
which works magnificently. And now
in the 70s we are going back to live ra-
dio, but now with quadraphonic
sound.

Experiments in listening have
shown that in order to create a truly
lifelike sound field, more than two
speakers are required in the playback
area. What the optimum number is

has yet to be agreed upon, but four
seems to do a very meaningful job of
reproducing the original sound. How
then do today’s live concerts get into
your home? The ultimate experience,
of course, is to receive these live pro-
grams in your living room at exactly
the same time they are being per-
formed on stage. The first step to-
wards achieving this is to get a net-
work of FM stations across the United
States. A major step forward came
when the Lincoln Center for the Per-
forming Arts set up a network of FM
and TV stations to simulcast live per-
formances from the Center. The au-
dio channels in this case were carried,
in part, by two wideband satellite FM
stations, yielding a signal-to-noise ra-
tio in the transmission from New York
to Los Angeles of almost 70 dB. Cer-
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Our Contribution to the Realization

of High Quality Music Reproduction
in the Home over the Past 25 Years.

Our company was founded at the time of rapid
developments in the field of magnetic tape
recording.

During this period there were few machines
available, but they revolutionized professional
sound recording.

Fol k7
This L. "ku‘.'“.*ztu
advancing ‘ “"“‘“m%

technology soon
introduced a new X
era to the amateur \!
recordist, because g ;
it was now & »\“ \
possible to ) w2
record
sound on
a reusable
storage
medium,
which could =
even be cut and S
spliced together again. \ Sl
It is with
/"‘4’ ; considerable pride
i that we note our
participation in these
developments right from the
very beginning.

As long
\ﬂ/ ~ sy S ago as
’ ﬁm 1954,
————— our
e recorders
= were
== , already
2 e // equipped
| /' with the

professional
three motor drive system.

What is it that makes REVOX recorders so
successful?

The answer to this
question must take
into account the
changes which
have occurred
in the
consumer
since the
early days of :
recording. ——

Today’s .
audiophiles
have an increasing
awareness of true quality, and only a first-class
product has a chance of being accepted by the
serious recording enthusiast.

- ™ S S TN

The fact that REVOX tape recorders are in
constant demand in such an increasingly
quality-minded

market is .
indicative Q)
of their 0 .

high - MR ‘
standard of ] .
construction . .
and

performance,

but it also L

reflects the 1 BEERC
increasing v e
sophistication I

of the serious

audiophile, whose requirements can only be met by

a small number of select products.
Our involvement in the design

] and production of

professional

I equipment has led
j us to think in terms
‘ only of professional

standards, even for
our consumer
products.

This approach
produces far-reaching
effects; the
¥ performance of
REVOX recorders with
regard to durability, mechanical
and electrical stability, and
closely-held 6
specification ‘
tolerances, will
stand
comparison » .
with professional
equipment, and ‘
this is our main >
contribution to the
realization of true
high fidelity sound
reproduction in the
home.

Does your equipment meet the
high standards you require?

Visit your nearest REVOX dealer or write to:

REVOX s
SYOSSET, N.Y. 11791
1. DYNAVOX (1950) 2. REVOX A36 (1954)

3. REVOX D36 (1960) 4. REVOX A77 MK | (1967)
5. REVOX A700 (1973) 6. REVOX A77 MK |V (1975)
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tainly this was the right direction for

getting live, real-time, high-quality
high fidelity into the living room.
With this twce-channel transmission
facility established, matrix four-chan-
nel experiments to yield real-time,
four-channel programming were es-
tablished. The British Broadcasting
Corporation, for example, has a ster-
eo distribution system for their VHF
service throughout the United King-
dom. This uses an analog-to-digital
technique and is carried along the
BBC video network lines and dropped
off at each FM station. !t is therefore
possible, and in fact happens, that
when 3BC broadcasts a live stereo and
quadraphonic transmission from Roy-
al Albert Hall in London, it is received
in real-time in living rooms through-

out Engand, Scotland, Ireland and
Wales.

Syndication

The United States, in general, has
been samewhat behind Europe in
network stereo transmission develop-
ment, although many experiments are
currently going on over existing tele-
vision ccaxial lines. Certainly such a
system is possible, and if enough audi-
ence pressure is put upon the net-
works fcr live programming in real-
time, it will become a reality. Again,
once you have established a network
for the tvo-channel transmission sys-
tem, you can also have four-channel
broadcasts.

With AM stereo on the horizon, the
increase in pressure for stereophonic
and quadraphonic programming will
not only come from the FM stations,
but also from AM broadcasters. This
may be the catalyst to bring these live
quadraphonic shows to living room
reality within the next few years.

A couple of good examples of live
tape syndication are the Boston Sym-
phony Orchestra recorded at Tan-
glewood, Mass., and the Agora Jazz
Show recorded at the Agora Ballroom
in Cleveland, Ohio. The contrast in
production and miking techniques for
the two programs bring out a lot of
the “how to”" in four-channel record-
ing.

The Boston Symphony production
is handled by Richard Kaye of WCRB

in Boston, who is Manager of the Bos-
ton Symphony Transcription Trust.
The Orchestra, which has been syndi-
cated for over six years, is carried by
130 radio stations both here and
abroad, including Canada, Mexico,
Britain, and Australia. The control
room at the shed in Tanglewood con-
tains mixing, encoding, and record-
ing equipment specifically designed
for four-channel production. The
console takes up to 12 microphones
and mixes down to four master buses.
The outputs of these buses are passed
through the four-channel encoder
and are then recorded on an Ampex
AG-440 two-track machine. Since the
productions are QS quadraphonically
encoded, only a two-channel record-
ing medium is required. In addition, a
four-track, half-inch Tascam recorder
is used to make the master four-chan-
nel tape. Revox and Otari two-track
machines record back-up copies.

Recording Methods

When recording classical music, a
minimum of gimmickry in four-chan-
nel technique is desirable. According
to Mr. Kaye, ““We really record the or-
chestra using basically four micro-
phones. The four are all non-direc-
tional Neuman KM-73s. The front
mikes are placed on either side of the
stage, and the two rear mikes, which
pick up the ambience, are placed
higher than the front mikes, basically
in a trapezoid arrangement. Occa-
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The worlds finest turntable costs $1985.

The finest speaker costs $450.”
We make both.

*Tone arm not included.
Q z **Stand available at additional cost »
GALE ELECTRONICS OF AMERICA, INC. = 348 EAST 84TH STREET, NEW YORK, NEW YORK 10028

Check No. 18 on Reader Service Card



" The Powerful
ference.

D.

As speaker specialists, we at
Rectilinear know, better than
most, that to play music at real-
istic volume levels requires
speakers of extraordinary dynam-
ic rang2 and power handling
capacity.

That's why every Rectilinear
speaker is designed to handle
enormous amounts of power and
do it effortlessly.

Two orime examples are the
Rectilinzar 2 and 4%. Though
moderate in size, they can easily
reproduce the ear shattering
levels of arock group in full cry
and dc it with unmatched clarity
and precision.

Both the Rectilinear 2 and 41,
use special high reliability driv-
ers and frequency dividing
networks backed up by protec-
tive circuitry to prevent
mechanical damage and burnt

out voice coils.

In addition, a unigue cabinet
material with a high density
fibrous core dramatically reduces
cabinet resonances.

Yet in spite of their high power
handling capabilities, both speak-
ars are efficient enough to be
used with moderately priced and

powered amplifiers and receivers.

If your speakers aren't deliver-
ing the kind of punch and power
you know is in the music, you
owe it to yourself to listen to
Rectilinear. You'll be impressed
with the powerful difference.

Rectilinear speakers from
$169t0$449.

For complete information
write: Rectilinear Research Cor-
poration, 107 Bruckner Boule-
vard, Bronx, N.Y. 10454. In
Canada: H. Roy Gray Ltd.,
Markham, Ontario.
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sionally, we use a fifth mike for the
woodwind section or for a solo, but
we never use any solo mikes on the
pianos. We don’t use any artificial re-
verb or time delay, but rely on the
natural sounds to give us life-like pro-
duction. In other words, we deliver
the natural hal! sound exactly as you
would hear it if you were sitting in the
fifth row, center.”

When recording and encoding a
jazz show such as ““Live at the Agora,”
which runs on over 40 stations in the
United States, producer Denny Mar-
tin feels that more latitude can be tak-
en in a four-channel mix. The Agora
Club is located beneath Agency
Recording Studios, which is a 16-track
studio facility. A full compliment of 20
or more mikes, both directional and
non-directional, appear on the stage,
and their output is mixed down for
the 16-track Ampex which produces
the master tape. The recording tracks
not only include close miked instru-
mentals and vocals, but there are also
ambience mikes hung about the room
to get crowd noise for the live sound.
in the mixing process, a lot of quad-
raphonic panning and placement
takes place. Says Martin, ”With musi-
cians such as Mike Urbaniak, we can
take a lot of liberties in placing parts
of the band on the side walls and even
behind. We use four quadraphonic
pan pots in the mix, and sometimes
make things move all around the au-
dience, while at other times we even
have various sounds moving in differ-
ent directions at the same time to
create very interesting effects.”

Quadraphonic Mix

““We mix the 16-tracks down
through the QS encoder and make a
two-channel running master. From
there, we carefully duplicate on
Scotch 207 and send it out to stations
carrying the show. The comments we
have gotten,” says Denny Martin, ""are
coming from stations all over the
country. Many of them comment that
this is one of the most live sounding
concerts they have ever heard and the
living room experience seems to be
even better than the live experience.”

Radio stations and listeners both
appear anxious to get more quad-
raphonic programming on the air.
Shows in QS and SQ such as: “King
Biscuit Flower Hour,” “Live from the
BBC,” “The Chicago Symphony,”
“The Boston Pops,” ‘‘Rock Around
the World,”” in addition to local four-
channel productions by individual
stations, continue to give the four-
channel listener lots of live listening
for his living room. A
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