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For years, Nakamichi has enjoyed
a reputation for building the world’s
finest cassette deck.

let alone any difference.)
And finally, where the CT-F1000

’S we dare you to hear any noise at all,

Now Pioneer is introducing delivers a frequency
something Nakamichi won't enjoy response of 30 to 17,000
at all: the Pioneer CT-F1000. o hertz, the Nakamichi

A cassette deck that offers all the
features and performance of Nakamichi’s
best cassette deck, at less than half the price.

PIONEER VS. NAKAMICHI:
THE HEAD TO HEAD COMPETITION.

The $1,650% Nakamichi 1000Il and the
$600* Pioneer CT-F1000 are both honest
three headed cassette decks that let you
monitor right off the tape as you record.

Both have separate Dolby systems for
the playback and recording heads. So when
you're making a recording with the Dolby
on, you can monitor it exactly the same way.

Both have two motors to insure
accurate tape speed.

Both feature solenoid logic controls
that let you go from fast forward toreverse,
or from play to record without punching the
stop button, and without jamming the tape.

And both are filled with convenient
items like automatic memories for going
back to a selected spot on a tape, multiplex
filters for making cleaner FM recordings,
separate bias and equalization switches for
getting the most out of different kinds of
tape, and even a pitch control adjustment
that lets you match the pitch of a cassette to
the tuning of your guitar or piano.

A $1,000 GAP IN PRICE; NO GAP
IN SOUND.

When we built the CT-F1000, however,
we did more than match the Nakamichi's
renowned features. We also matched its
renowned performance.

Both machines boast totally inaudible
total harmonic distortion levels of less than
1.5%.

Both have all but conquered the
problem of wow and flutter. (An identical
0.05% tor each machine.)

Both offer similarly impressive signal
to noise ratios: 64 decibels Pioneer, 65

deck goes from 35 to
20,000 hertz. (We offer a little more at the
bottom; they offer a little more at the top.
Either way, the specifications are close
enough to be called virtually identical.j

A FEW PIONEER ADVANTAGES
THAT AREN'T MONETARY.

To prevent you from making distorted
tapes, the CT-F1000 has a peak limiter that
the Nakamichi machine lacks.

Our tape heads are made out of a
special single crystal ferrite material that's
been proven to last longer than the
Nakamichi's permalloy variety.

And our Dolby system can be
calibrated by hand while the Nakamichi
1000Il requires a screwdriver.

Admittedly, the Nakamichi 1000II
does feature a fancy azimuth control for
aligning your heads before every recording
session. But we've developed a more
accurate way to mount the heads in the first

place. Soyou can spend your time recording,

instead of aligning.

A FEW CONCESSIONS TO NAKAMICHI.

Obviously, at almost $1,000 more, the
Nakamichi 1000Il must offer some
advantages over the CT-F1000.

And we'd be remiss if we didn't point
out that their VU meters extend slightly
higher than ours.

And that they have extra input for
premixed program sources.

And although their signal to noise ratio
is hardly different than ours, the Nakamichi
1000ll does feature an extra Nakamichi-
invented noise reduction system.

Considering the slimness of these
advantages, the choice is clear-cut:

You can buy a Nakamichi 1000II and
get an incredibly expensive cassette deck.

Or you can buy a CT-F1000. And get

decibels Nakamichi. (Atthese levels () PIONIEEIR® Ohe that's simply incredible.
We bring it back alive.

©1978 U.S. Pioneer Electronics Inc., 85 Oxford Drive, Moonachie, N.J. 0707 4. *Manutacturer s suggested retail price. Handles optional at extra cost.
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The Pioneet CT-F1000: $600*




The big
difference
between this
cassette deck
and Pioneers new
CTF1000
isn’t sound.
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The Nakamichi 10001i: $1,650
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presents

' The Clean Truth
' About Your |
Naked Stylus

When your stylus plays over one
light fingerprint or one tiny “bead” of = |
vinyl stabilizer, the clean naked dia-

_ mond becomes a glazed, dust-holding |
| abrasive weapon wearing away at your 1 The Compleat Microphone

records and masking their true sound. Review — An Update 35

~ This unseen build-up may actually hold = 58 Cassettes Tested 42
the tracking tip of the diamond out of Performance of High-Energy

- the record groove. Materials in Cassettes 54
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The SC-1 Stylus Cleaner from
- Discwasher is designed with a brush ©
~ that is stiff enough to remove harmful
~ accumulation, but gentle enough to |
_ avoid damaging delicate cartridge as-

Howard Roberson

Jon Sank
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About The Cover: Beginning on page 42, we present extensive
tests of nearly every cassette tape now on the market, but seeing
whether the tape has enough signal to light a bulb isn't part of our
procedure. Photo by Photographic Illustrations, Philadelphia.

Audio Publishing, Editorial, Subscription, and Advertising Production offices, North American
Building, 401 No. Broad St., Philadelphia, Penna. 18108. Telephone: 215/574-9600
Postmaster: Send Form 3579 to above address.
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Let’s set the record straight!

Stanton has
had it all for more
than 15 years.

The 8818 has been acclaimed worldwide as
the finest cartridge available. It embodies a unique
combination of features developed by Stanton.
After all, it was Stanton who pioneered the
first Magnetic Stereo Cartridge — as well as the first
CD-4 pickup produced in the United States.

@© Stanton Magnetics Inc. 1978

BENEFITS

FEATURE

Record Static Elimination System

Every Stanton cartridge for the last 15
years has featured a patented stylus assembly
which neutralizes the atmosphere surrounding
the diamond stylus and discharges record
static harmlessly into the grounded record play-
ing system.

FEATURE BENEFITS
“Longhair”® Brush — o———

Eliminates harmful static electricity at the record.

. Eliminates static clicks and pops at the
loudspeaker.

. Enables the brush to do a proper cleaning job.

. Permits the use of an Ungrounded Brush.

. Eliminates electrostatic dust attraction to the stylus

tip.

moo ®»

. . . Cleans records efficiently.
Its independently hinged action does not Damps tonearm resonanyce.
interfere with the tracking force of the stylus . Improves low frequency tracking.
while its tapered nylon bristles ciean the

. Dynamically stabilizes tonearm system.
grooves in front of the stylus. Stanton developed Aids in playback of warped records.
itin 1966.

moow»

BENEFITS

. Exceptional frequency response.

. Superior protection of high frequency signals in the
groove.

. Longer record life.

. Longer stylus life.
Better tracing ability.

FEATURE

Stereohedron™ Stylus Tip

Patented in 1976, the Sterechedron stylus
tip has a far greater bearing radius and more
contact area with the groove.

moo m@>»

FEATURE

High Energy Rare Earth Magnet

First introduced by Stanton in early 1977,
this type of magnet enabled the complete
miniaturization of the stylus assembly and tip
mass. ltis the beginning of a whole new genera-
tion of cartridges.

BENEFITS

. Outstanding tracking ability.

. Unequaled transient response.

. Higher output with one tenth the mass of ordinary
magnets.

. Superior tracing ability.

o Ow>»

| Additall up.. and yo see why Stantonis .

imitated...but unequaled! choice

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

Enter No. 32 on Reader Service Card



Whvnow
more thanever,

we can ask,
~Isitliveor _
isit MemorexX:

bias. 120 pSec. Equasigation-

e for use on all S

Ferric

Memo

Quite simply, new
MRX is the best
cassetts Memorex
has ever made.
Better. even, than our own
MRX; Oxide cassette. Here's
exactly why: MRX, 1s made with
a rew, hich-energy ferric oxide
particle tc give you tae following
improvements in sound reproducton.
1) Brighter highs, richer lows.
Higher outout at saturation, specifically
a 3 0 dB improvement over MRX; Oxid2
at high frecuency maximum output leve
and a 3.0 cB boost at low frequencies.
2) Less distortion.
4.0 dB less distortion than MBX, Oxide
3) Wide dynamic range for broad
recording flexibility, the most
important indication of tape quality
Boosted MOL and low noise level give
you an excellent signal-to-noise ratio
anc 2.5 dB improvement in dynamic
rangé;gver MRX, Oxide.

vy In short, new MRX,
© + s. % Oxde offers sound
2% & {reproduction so true
Lthat now, more than

~ever, we can ask,

st liye, or is it
-+ Memorex?"

rex's finest cassett

~—a®
MEMOREX

Recording Tape.
Is it live, or is it Memorex?

©1978. Memorex Corporation, Santa Clara, California 95052, U.S.A.
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To understand why the Bose® Model 601 sounds so great

S

Te Madel 601 employs tweeters
and wacfers, as do conventional
spezker systems. But there is
where tre similarity ends.

Nofice how the high-performance
Bose drivers are arranged. Each
one o tre four tweeters and two
woofers§s orecisely positioned
withi~the enclosure to radiate
sourd ir'a particular direction.
Rearwand. Sideways. Upward and
forward. To give you the proper
bala~xce of reflected and direct
sourd. fAuch like you hear during
a live perfarmance.

i
\

you have to

start at the top.

i

Only a Bose Direc’/Refl=cting®
speaker gives yau the spatial recl-
sm of live-performancs sound. No
“natter where you sit or stand ir
your listening roorr, ¥cu hear

accurate s’ereo
balance. Accurate ,
locazion of 2achin- |, *
strument, €ach
note. Withi a clarity
and precis on that
tells you ycu're lis-
tening to one of the
finest speker sys-
tems ever designed. :
The Bose Model 601
Hea- it at y2ur Bose dealer.

_BOSE -

Better scurd through research

Oy




How toimpro

One of the most frequently-
asked questions in high fidelity these
days is how well a particular tonearm
and cartridge work together. Because
tonearm/cartridge compatibility is in-
creasingly recognized as vital to ac-
curate record reproduction.

that of the loudest musical program
material.

During the upward motion of
the tonearm/cartridge combination,
the stylus tends to be pulled out of
the groove, reducing tracking force to
a fraction of the tonearm setting.

-

-

A

-

RECORD DIRECTION

Figure 1. Record warp activates tonearm/cartridge resonance, undesirably reducing and increasing
stylus force. (A} Normal position — normal tracking force.(B) Compressed position — increased tracking
force.(C) Extended position —decreased tracking ‘orce. Record direction is right to left .

At Micro-Acoustics, we have a
unique solution: the first phono car-
tridge specifically designed to help
any tonearm work at its best—
whether that tonearm is straight or
S-shaped, low- or high-mass, with
low to high cable capacity. We call it
the 2002-e . . . and it offers signifi-
cant advantages over conventional
cartridge designs.

Tonearm/cartridge resonance:
a critical problem

Record warp, present to some
degree on nearly every disc you play,
causes the cartridge to move up and
down about the stylus (see Figure 1).
This low-frequency up-and-down os-
cillation —called tonearm/cartridge
resonance—can be considerable,
since the amplitude of record warp
can actually be twelve to fifty times

When this lower tracking force coin-
cides with a loud musical passage, the
cartridge mistracks, causing audible
distortion and sometimes, groove
jumping.

There is acommon
misconception

Figure 2. Single multi-purpose elastic
bearing (A) on conventional cartridges
compromises damping anc compliance.

that tonearm/cartridge resonance
can be “matched” out of existence.
The fact is, it cannot: it must be
controlled to allow the cartridge to
function properly.

Compromised vs. optimized

damping
The most important factor in

controlling this tonearm/ /

cartridge oscillation

© 1978, Micro-Acoustics Corporation



is damping—a mechanical
counterforce precisely applied
to suppress resonance.
Because the tonearm must

be absolutely free to
move,virtually all tone-

arms are totally

undamped devices.
So damping must , Incon-
be supplied by 4 ventional car-

" tridges, damping
' of tonearm/car-
» . .
" ftridge resonance must
be a compromise.
" Because it is provided by a
" single, multi-purpose elastic
/ bearing (see Figure 2) which must

trade off maximum compliance for

the cartridge.

tracking ability (less damping) with max-

imum suppression of high-frequency
stylus resonance and tonearm/
cartridge low-frequency resonance
(more damping).

In contrast to this, Micro-Acoustics’
2002-e (Figure 3) has a sophisticated
multiple damping system utilizing
eight specialized dampers. One pair of
these dampers are low-frequency warp
stabilizers, specifically designed to
control tonearm/cartridge resonance.
This is the first effective warp-control
system because it suppresses oscillation
at the cantilever pivot, where it occurs

Figure 3. :
In Micro-Acoustics B S
2002-e. one pair of dampers — low-frequency
warp stabilizers {A) —contro! tonearm/cartridge
resonance. Other dampers optimize other
characteristics. Dual bearings (B) provide maxi-
mum tracking ability. Microcircuit (C)
optimizes cartridge output to any cable
capacitance. (Only one channel shown.)

. —rather than using an external de-
vice that rides ahead of the stylus.
The remaining six dampers are op-

| timized for stylus high-frequency
damping and other factors, while our
exclusive dual-bearing system inde-
pendently optimizes tracking ability.
By designing separate systems for
damping and compliance within the
2002-e, we can precisely control tone-
arm/cartridge resonance
without compromising
any other aspect of
cartridge performance.

Figure 4. 2002-e is less than half the weight of
many other quality cartridges.

High vs. low cartridge
body weight

Regardless of the tonearm and
damping system utilized, the lower
the cartridge body weight, the greater
the tonearm’s ability to track warped
records. This is because lower tone-
arm/cartridge weight allows damping
to more effectively counteract tone-
arm/cartridge resonance.

At four grams, the Micro-
Acoustics 2002-e is half the weight of
many other high-quality cartridges,
yielding two or more times the effec-
tive damping (see Figure 4).
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Figure 5. With conventional cartridges (A). low
cable capacity causes response to peak; medi-
um-to-high capacity (B) causes high-frequency
response to roll off. Response of 2002-e (C) is
unaffected.

Cable capacitance capability
Another important limitation of
conventional cartridges is their inter-
action with cable capacity, which
causes a deterioration in high-fre-
quency response and transient ability
(see Figure 5). In contrast to this, the
2002-¢ has a passive microcircuit
which automatically matches the
cartridge output to any tonearm’s
cable capacity, providing linear high-
frequency response and transient
accuracy.
Tonearm optimization made easy
If there were no such thing as
tonearm/cartridge resonance or cable
capacity, any cartridge would match
any tonearm. But in the real world,
where these problems exist, the only
way to get optimum performance
from your tonearm is the Micro-
Acoustics 2002-e. Or our other
direct-coupled cartridges: the mod-
erately-priced 282-e and top-of-the-
line 530-mp. All of them offer advan-
tages you can hear today, at your
Micro-Acoustics dealer.
Micro-Acoustics Corporation,
8 Westchester Plaza, Elmsford,

NY 10523. 914-592-7627. In Canada
H. Roy Gray Ltd., Markham, Ont.

II' a®

Micro-Acoustics

Because good tracking isn’t enough.™



Edward Tatnall Canby

Well, here it is September already,
and summer is beginning to fail. So this
month’s cotumn is going to have a lot of
failings —- including some that are of the
double-negative sort that come out posi-
tive. If summer fails, can fall be far
behind? And without fail, year after year,
autumn is the time when hi fi falls into
place again after the hot weather hiatus.

We use that term ''fail’’ too often, if
you ask me. It's getting to be silly. Every
single political opponent fails to do or
say just about everything imaginable. |
just got a snippy postcard concerning
my musical broadcast

seems | ‘‘failed to mention” — once
again -— the broad and narrow band
width i.f. switch on the Fisher front pan-
el, the main use of which was to allow
reasonable hi fi when an AM station
came in wide, clear and, maybe, clear-
channel, yet in the narrow-band position
reduce the hopeless AM interference,
especially at night, when reception was
weak and/or distant and the desired sta-
tion overborne by its neighbors far and
near. Selectivity.

Well, with reluctance, the truth must
now out. Yes, | failed to mention this

in New York — | T A
“failed to identify” }--— s, P 1
some of the perform- g7 | e F A 4 {
ers. | didn't fail. I did it 18 \ (i L a g
deliberately, because !'f § AR

my subject was the
music and its com-
poser, and the per-
formers were per-
forming very well on
their own, thanks. So
often, you see, we
are doing something
positive when we
"fail.”” Yes, this eve-
ning | failed to drink
my usual martini be-
fore dinner, | had a
manhattan instead.

A year or so ago in
this space you may
well remember that |
spoke of an honora-
ble old AM-FM tuner,
the Fisher Series 80 L
one of the first "'mini-
aturized” hi-fi components using the
then new miniature tubes and taking
maximum advantage of their reduced
space requirements. (My point, in case
you forget, was that the enormously
smaller transistor and its relatives plus
the IC have led us not to smaller but to
larger hi-fi units, a thought that failed to
please me.) So shortly thereafter in a let-
ter to Audio magazine (June, 1977) Bur-
dick S. Trask of Sherman Oaks, Cal.,
wrote a fascinating account of his refurb-
ished 1936 Spartan all-wave receiver,
complete with bi-amped output into a
15-inch woofer and two tweeters via an
electronic crossover . . . for more details
see the letter itself. However, before he
got into that, Mr. Trask took a good hu-
mored sideswipe at me and my Fisher. It

™,

S )

useful Fisher feature, out of tact. On my
Fisher the FM worked beautifully as |
indicated, but the AM was dead.

Well, not quite. It did produce several
types of interesting hiss and the signal-
strength needle moved perceptibly now
and then as | wheeled along the AM
band. But that wasn't enough for my lo-
cal weather summary, which was what |
was after at the moment. On mature
reflection, and since the rest of the tuner
worked just fine, | decided to fail to men-
tion the dead AM. After all, it was proba-
bly my fault. And time had indeed been
passing for many a year — so why not
give Fisher the benefit of the advantage?
And after all, too, Mr. Trask’s Spartan
was rebuilt by himself from the bottom
upwards with new and revived parts and

even some rather vital modernizations.
My Fisher Series 80 was strictly on its
own, never serviced in any way and still
(mostly) operating. So there's one posi-
tive failure for you.

I'll betcha one of you hounds could fix
that Fisher in an hour or two if you got
your hands on it. Just call me up and |
wori't charge you a thing.

Historical Horrors
And speaking of that, our friend Bert
Whyte last year in his history of hi-fi
shows missed out on (i.e. failed to men-
tion) one of the prime

S o/ marvels of the first
o | Audio Fairs in the Ho-
A s tel New Yorker over

8 4L on 8th Avenue and
34th Street in the Big
Apple. That august
hotel, vaguely out of
the art deco era
(1930s7) was indeed
furnished with 120
volts of electric poten-
tial in each and every
room, since it wasn't
nearly old enough to
boast gas light. But
thanks to dear old
Thomas A. Edison
and his latter day
namesake utility, now
nicknamed Con Ed,
the New Yorker was
provided with the very
best available elec-
tricity in the mid-town
area — as we used
to put it, 120 volts of
d.c. current. And we picked that for a hi-
fi show! Maybe nobody realized it until
the last minute.

But the show must go on, and the Au-
dio Fairs did indeed. Somebody with a
proper electrical background had appar-
ently foreseen the future and the lucra-
tive possibilities in servicing Conventions
at the hotel, electronic included. There
was a modest local alternator, some-
where down in the basement, which fed
a.c. to extra outlets (right among the d.c.
outlets) in — well, in some of the rooms.
Our eartiest hi-fi exhibitors, therefore,
had to choose the right socket, and if
they did they were rewarded with that
splendid cacophony which we now find
so familiar in hi-fi shows the world over. It
was a brand-new sound, then, and not

AUDIO ¢ September 1978



To get a superh performance,
you need a precision machine.

To command a great performance, a cassette shell and
cassette tape must be engineered to the most rigorous standards.
Which explains why we get so finicky about details. Consider:

Precision Molded Cas- X Five-Screw Assembly—
sette Shells—are made by g ? for practically guaranteed
continuously monitored . S— —— . B warp-free mating of the
injection molding that ! T cassette halves. Then

virtually assures a- nothing—no dust or tape
mirror-image parallel TSheg snags—can come between
match. That’s insurance the tape and a perfect
against signal overlap or ? performance.

channel loss in record or
playback from A to B
sides. Further insur-

ance: high impact styrene Perfectly Circular Hubs

that resists temperature and Double Clamp
extremes and sudden System—insures there is
stress. no deviation from circular-

ity that could result in tape
tension variation produc-
ing wow and flutter and
dropouts. The clamp weds
the tape to the hub with a
_curvature impeccably

-~ matched to the hub’s
perimeter.

An Ingenious Bubble
Surface Liner Sheet—
commands the tape to
follow a consistent running
angle with gentle,
fingertip-embossed
cushions. Costly lubricants
forestall drag, shedding,
friction, edgewear, and
annoying squeal. Checks

channel loss and dropouts. Head Cleaning Leader

Tape— knocks off foreign
matter that might inter-
fere with superior tape
performance, and prepares
the heads for. ..

Tapered, Flanged
Rollers—direct the tape
from the hubs and program
it against any up and down
movement on its path to-

wards the heads. Stainless l Our famous SA and AD
steel pins minimize friction i : _ Tape Performance—two
and avert wow and flutter, i ~of the finest tapes money

can procure are securely
housed inside our cassette
shells. SA (Super Avilyn)
is the tape most deck
manufacturers use as their
reference for the High
(Cr0z2) bias position. And
the new Normal bias AD,
the tape with a hot high end,
is perfect for any type of
musie, in any deck. And
that extra lift is perfect for

channel loss.

Resilient Pressure Pad
and Holding System
spring-mounted felt helps
maintain tape contact at
dead center on the head
gap. Elegant interlocking
pins moor the spring to the
shell, and resist lateral

slipping. noise reduction tracking.
TDK Cassettes—despite all we put into them, we machine for your machine. TDK Electronies Corp.,
don’t ask you to put out a lot for them. Visit your TDK Garden City, N.Y. 11530. Canada: Superior
dealer and discover how inexpensive it is to fight Electronics Ind., Ltd.

dropouts, level variation, channel o ;

loss, jamming, and other problems . |

that interfere with musical enjoyment.

Our full lifetime warranty* is your LR ot DN ®
assurance that our machine is the Ramersss s The machine for your machine

*In the uniikely event that any TDK cassette ever fails to perform due to a defect in materials or waorkmanship, simply return it to your local dealer or to TDK for a free replacement.
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nearly as well appreciated as now. If the
wrong socket was chosen, in haste or by
unfortunate accident, then there was
smoke and damage and silence except
for that ominous crackling hiss.

That alternator, if | remember correct-
ly, was the handiest closing-time signal
you can imagine. Right on the dot, six
o’clock or whatever, the a.c. failed,
whereupon the constant and excruciat-
ing blasts of nonintegrated fi from doz-
ens of superior sources suddenly ceased
penetrating every wall into four surround-
ing rooms and into corridors all over.
And we were left in an instant with the
loveliest silent d.c. illumination you can

envision. The d.c. kept going — it was
from Con Ed. Conversations, continued,
in low, hushed tones, and I'd guess
there were more hi-fi deals made in
those late moments of silence than in all
the day’s noise.

All that goes back to one of T.
Edison’'s greatest failures — in the midst
of his greatest triumph, the integrated
electric light system as pioneered right
there in New York at the famed Pearl
Street power station and distribution sys-
tem. That system was built on direct cur-
rent, two-conductor. Very soon after,
Edison worked out the three-conductor
system but again via d.c. When this idea

Listen
tothe

Noise in the form of hiss,
hum and rumble—all the
things that effectively

cloud the clarity of records,
tapes and FM broadcasts.
Ideally, music should be
heard against a silent back-
ground. The Phase Linear

1000 achieves just that

m“SIc. with two unigue systems:

PHASE LINEAR 1000

AutoCorrelator Noise

Reduction and Dynamic

Range Recovery. The
AutoCorrelator reduces
noise by 10 dB without
the loss of high frequency
music and without pre-
encoding. The Dynamic
Range Recovery System
restores 7.5 dB of the
overall dynamic range,

without the pumping and

swishing associated with other systems. The Phase
Linear 1000 represents the most significant improve-

ment in sound reproduction for the money. .

. more

than any other single piece of equipment you could
add to your system. It is easily |nsta||ed to any stereo

receiver or preamplifier.

Ask your dealer for an
audition, and listen to
the music.

Lhise Lonerre.

THE POWERFUL DIFFERENCE

MADE IN U.S A DISTRIBUTED IN CANADA BY H. ROY GRAY LTD AND N AUSTRALIA BY MEGASOUND PTY LTD.

was applied to its ultimately right area,
the a.c. distribution system, we had
modern power — but old Thomas would
not go along. He stuck to d.c. and there
were horrid stories perpetrated about
people being fried via high-voltage a.c.
in those newfangled arrangements. This
was made even more gory by virtue of
the new electric chair, which fried but
did not quite kill one of its earliest occu-
pants. Result was that the older Eastern
cities, notably Boston and New York
(and | would suppose Philadelphia) be-
came entrenched in the d.c. system and
stayed that way an astonishing number
of years, right on through the 1930s. Of
all the vicious impediments to fi, that of
d.c. in the home was surely — at that
time — the worst. Very nearly insur-
mountable. | should know; | was there.

Yankee Ingenuity

When | got out of college | moved to
New York, right into a d.c. zone. There
were plenty left, all over town. Ah, for
today’s ultra simple transverters, to
make up a generic term! | could not exist
without a record player, even then. | had
a big collection of 78s, which travelled to
New York from my college room with
hardly more than 5 per cent breakage, a
near miracle, thanks to enormous care in
the packing of it into my family's Ford .

Naturally, | had rented my lodgings
without a thought as to current — and
now it was too late. So | went out and
bought a perfectly enormous motor-gen-
erator thing, which | could just barely lift.
Installed in my modest rooming-house
corner, it went on with a wham, as the
d.c. lights went momentarily dim, and
produced a roar of "live’" noise that
rivalled the sound of the (a.c.) portable
phono that it fed. So, heaven protect
me, | put it in the back of a deep, deep,
old-fashioned clothes closet and cov-
ered the entire thing with layers of old
blankets and such. The brashness of
youth! Somehow, there was no fire.

However, | failed to anticipate a failure
to filter. There was a loud, insistent buzz-
ing that came through my speaker when-
ever | played Beethoven. Was it square-
wave or sawtooth? | tend to think the lat-
ter. And Beethoven would have rolled
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wnabrtimen©QUAlIZETS

the NEW ‘ |
SE450 SRR o]

s949% | Tiddd1iqdd 41411047 2
(Including cabinet) 14 « s E - ¥~ : L = [ |

FREQUE
sPECTRUM EviL

We0 130 wase

= MOOEL SE450

the Best
in EQ is now affordable—and GUARANTEED
to enhance and improve any fine system!

THE EQUALIZER YOU BUY
SHOULD HAVE THESE
FEATURES:

An environmental do-it-yourself test

SE450 SPECIFICATIONS

SIGNAL-TO-NOISE:
105dB below full output.

RP2201-R |

529900

INDIVIDUAL CONTROLS: record edited and announced by 0o
. uding cabiner
32d8 total adjustment range. Soundcraftsmen especially for use with (S":]cr:]:g il
a. £16dB each octave (all other the Soundcraftsmen equalizer. ..

octaves sef of max.) performance, more features.

b. £12dB each octave (all other
octaves set at zero)

TOTAL GAIN/CUT:

Computone Charts for making a record

of, and resefting in seconds, any

desired EQ curve...A fuli-channel

frequency spectrum level control on

each channel for instant “no distortion”
+2208B, —28dB, all controls set /oy balancing . .. Light-emitting-
at maximum. diodes for precise visual signal level

THD: balancing ... A graphic display for
Less than 0.01% at 2V. each EQ curve.

RP2215-R

537000

(including cabinet)

Spectacular

MAKES A

TERRIFIC-TRIO

© A 20-band 2-channel GRAPHIC EQUALIZER
© A PATCH-PANEL PUSHBUTTON PRE-AMP
© A 250-WATT CLASS ‘H' AMPLIFIER

$79900

© PE2217-R EQ SECTION

A stereo ten-octave Graphic Equalizer complete with
zero-gain level controls, visual level monitoring
through L.E.D.'s, the ability to pre-equalize tape
recordings, tape monitor facilities, front panel equal-
izer switching and our exclusive Insfructional Test
Record and Computone Charts. Signal-to-noise
better than 106dB down, +12dB per octave (yp.
+14dB), total gain/cut capability +30dB, —36dB.

© PE2217-R PRE-AMP SECTION

Two independent discrete phono preamplitiers.
Tape dubbing between two or three recorders with
optional simultaneous equalizing and monitoring.
Frort panel tape input-output jacks. Double-dubbing
into two recorders simuttaneously. Two stereo head-
phone jacks. 84dB S/N and .01% distortion. Includes
walnut-grained sculptured side panels, removable
for 19" rack mounting.

© ¥A5002 POWER AMP

Ihe new Class "H” Analog logic Vari-Rortional

circuit with Auto-Crewbar protection circuit, inpu?
level controls, adjustable range meters, wain and
remote speaker selection, clipping indicators, Vari-

Portional” indicators and speaker protection. 250
watts RMS minimum p/c 20-20KHz @ & ohms, less
than 0.1% THD. TAM. befter than 0.02%. Slew rate
better than 50V per micro-second.

Manufactured in California, U.S.A. by Soundcraftsmen, 1721 Newport Circle, Santa Ana, CA 92705
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over for good, because the pitch of
everything, as you might guess if you are
a Murphy's Law man, was about a half
step too high.

Most radios and phonos in those days
where a.c./d.c. and these faults, evenin
commercial manufactured equipment,
were all too common. Nasty buzzing.
Wrong pitch. The very idea of fixed and
stable playback speed, of course, was
then relatively recent. The old acoustic
machines had a loosely adjustable fric-
tion playback speed control, marked
Fast and Slow, or just F and S, and you
pitched things to taste, with the spring
fully wound. As most of us know, the

early acoustic 78s were of many speed
variants in the original cutting. Fixed
pitch only became really practicable in
the electrical area of the 1920s, but it
took many long years before the home
player could match the large profession-
al cutting table in this extremely vital
respect. So—I was brought up on varia-
ble pitch, alternating with unstable pitch,
as commonly found on virtually all the
standard home equipment of the pre-
WW |l period. That was a real failure,
though nobody seemed to be bothered
much except for a few of us musicians.
with all of that, you can understand
why each time ! hear of a new amplifier

'SOUND
COULD CRY.

Sound’s beauty is best expressed in music. So imagine its frustration

when music is destroyed.

Sadly, the destruction is all around us. Most rooms are acoustical
nightmares. Muffling. Bouncing. And absorbing musical energy.

“If you care, however, your music can be protected. The answer is to
equalize your room’s frequency response, eliminating acoustical disturb-
ances. Listen around. You’ll hear our stereo graphic equalizers making

sound, sound better.

Then if sound could cry, its tears would be those of joy.

CANADA:
TC ELECTRONICS
QUEBEC, CANADA

INTERNATIDNAL:

FIMC

30 GREENHILL RD.
WESTWOOD, MASS. 02090

SPECTRO
ACOUSTICS

DEPT. B

3200 GEORGE WASHINGTON WAY
RICHLAND, WASHINGTON 99352
TELEPHONE (509} 946-9608

AN AMERICAN MANUFACTURER OF HIGH FIDELITY COMPONENTS

that is "'flat to d.c.”’ | give a cringe and
fail to be properly impressed. In my
book, d.c. is an element of hated mem-
ory. Is there any U.S. city still providing
d.c. for public consumption? If there is, |
don't want to hear about it, so please fail
to tell me.

Booming Bass

One final item in the positive failure
category. A few months back, | went to a
fabulous ''do’’ in a late-late New York
disco-type place (it was mid-afternoon)
to celebrate an ingenious new device for
the disco trade (mostly) whereby a low-
bass portion of the musical signal is
electronically transposed downwards an
octave (transpose is the proper musical
term) and then fed to the giant woofers
via giant power amps. When this thing
was operating via the house system, the
bench on which | had sat down actually
jumped up and down under me on every
beat. Overpowering. Fantastic!

The outfit behind this powerhouse
bass is, of all people, dbx, a very imagi-
native firm if there ever was one. The
only curious thing, as old readers may
agree, is the titte—Boom Box ! Now, not
too many years ago, that term was gen-
erally derogatory and unfunny, referring
to a mistuned home speaker system that
produced a resonant, broken-up, false
bass, not so much a thump as a
thrrump. The sound had its place in the
old commercial jukeboxes, which often
had no highs above 2.5 kHz and made
up for it by the famous basso, not so
profundo, that would go right through
walls. In a crowded “joint’’ that was all
you got to hear. But when a haphazardly
matched home bass-reflex system
(speaker and cabinet bought separately)
produced a similar thrrump, we spoke
disparagingly and with disdain of the
boom-box sound. We disapproved. Ask
Paul Klipsch

Well, | suppose dbx really didn’t know
.. or failed to remember. Because they
are dealing with superpower public ni-
tery and disco-type equipment where the
enormously enhanced and improved Big
Boom is very much in place and in taste.
| liked it! However—dbx did put on a
small publicity for their Boom Box as a
home device, usable even with systems
of very modest power. I'd take that with
some d.c. salt, if | were you. The small
system won't really get much whomp out
of the transposing down an octave. Not
enough power and probably not enough
bass range in the speakers. But if you
have the prevailing super-watt big sys-
tem, you may find your floor hopping
and ditto for the ceiling below. But have
a care with the overall level of the sys-
tem. For while you may well love the etf-
fect of the Boom Box, your downstairs
neighbors may fail to appreciate the unit
quite so much as you do. A
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“The Sansui AU-717 is a superb amplifier.
We like it withno ifs,ands,or buts.’ uuian Hirsch)
It offers “as much circuitry sophistication
and control flexibility as any two-piece

amplifying system?’

Everyone says great things about the new
Sansul AU-717, but the experts say it best.

The Sansui AU-717 DC integrated amplifier is
“Sansui’s finest ... It incorporates a fully direct-
coupled power amplifier se ction whose frequency
response varies less than +0, —3dB from OHz (D.C.) to
200 kHz. The amplifier’s power rating is 85 watts per
channel (min. RMS) from 20 to 20,000Hz into 8-ohm
loads, with less than 0.025 per cent total harmonic
distortion .... If any amplifier is free of Transient Inter-
modulation Distortion (TIM) or any other slew-rate
induced distortion, it is this one .... The slew rate ... was
the fastest we have measured on any amplifier, an
impressive 60 V/ usec,

"The preamplifier section of the AU-717 ... has very
impressive specifications for frequency response,
equalization accuracy, and noise levels ... The AU-717
has dual power supplies, including separate power
transformers, for its two channels ... |and] exception-
ally comprehensive tape-recording and monitoring
facilities ... Good human engineering ... separates
this unit from some otherwise fine products. ...

"The Sansui AU-717 is a superb amplifier. We like

it with noifs, ands, or buts.” (Reprinted, by permission,

15

Stereo Review Magazine, Feb. 1978, Julian Hirsch
Test Report. Copyright ©) 1978. Ziff-Davis Publishing
Company. All rights reserved.)

"One clear advantage of DC design is apparent.
Even at the low 20Hz extreme, the amplifier delivers
a full 92 watts — the same value obtained for mid-
frequency power — compared with its 85 watt rating
into 8 ohms....

"The equalization characteristic of the pream-
plifier was one of the most precise we have ever
measured, with the deviation from the standard RIAA
playback curve never exceeding more than 04dB....

“Sansui claims that this unit has reduced transient
intermodulation distortion — a direct result of the DC
design, and, indeed, the model AU-717 delivered
sound as transparent and clean as any we have
heard from an integrated amplifier. ...

"...worth serious consideration — even by those
who prefer separate amplifiers and preamplifiers.”
(Reprinted in part from Len Feldman’s test report in
Radio-Electronics, January, 1978.)

Listen to the superb sound of the Sansui AU-717 at
your Sansui dealer today. And be sure to ask him for
a demonstration of the matching TU-717 super-tuner.

SANSUI ELECTRONICS CORP
Woodside, New York 11377 - Gardena, California 90247 « SANSUI ELECTRIC CO.., LTD., Tokyo Japan Sanﬂul

SANSUI AUDIO EUROPE S.A., Antwerp, Belgium + In Canada: Electronic Distributors

Enter No. 26 on Reader Service Card



16

Now
you can hear
the music
youre missing,

You cant hear everything
thats in the grooves unless you
have an extaemely sensitive car-
tridge. A cartridge that can pick
up all the subtle harmonics you
are probably now missing. A car-
widge like the ZLM by ADC.

The Z1.M has the unique
ALIPTIC stylus. Which com-
bines better stereo reproduction
with less wear to your records.

Wharts more, the frequency
response is always ruler flat £1dB
to 20kHz and +1'%2dB to 26kHz.
It racks at Y210 1%4 grams.

So listen to the ZL.M caruridge.
I like listening to a whole new
record collection.

Audio Dynamics Corporation
m|§| Pickett District Road
[ New Milford, Conn. 06776
A BSR COMPANY

< i

For miuisic you never knew was there.
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Herman Burstein

Six-Headed Advantages

Q. What are the advantages of a six-
headed tape deck? — Larry Weiss-
mann, Butler, N.J.

A A six-headed machine would be
one that records and plays in both direc-
tions of tape travel. One set of three
heads is for erasing, recording, and
playing in one direction, while the other
set is for operation in the opposite direc-
tion. This eliminates the need to ex-
change reels when the tape has run out
in one direction, and prevents the loss of
valuable material in recording.

Retaping Query

Q. | have been doing my taping at
3% ips, but now | want to retape these
reels at 7% ips. What | want to know is
whether by retaping at 7 % ips | will gain
in dynamic range, and by using a Dolby
unit at the same time, can | reduce noise
on the tapes? — Anthony Mattina, Sta-
ten Island, N.Y.

A Retaping your 3% ips tapes at 7 /2
ips, with or without Dolby, will not im-
prove anything — the noise, frequency
response, dynamic range, distortion,
etc. Whatever is on the tape will remain
there, including the undesirables as
noise, etc.

Noise Reduction

Q. Is there any type of hiss filter | can
add, or insert, between my amplifier and
tape deck to reduce the hiss on my
prerecorded tapes ? — Nelson Wong,
Seattle, Wash.

A. Several noise reduction devices
have appeared on the market to deal
with noise already on tape (or contained
in other program sources such as discs
and radio broadcasts). | suggest that you
visit your local audio dealers to find out
what is available in this respect.

Purchase Preference

Q. I am thinking about purchasing a
tape deck. There are two models, with
and without Dolby, and | would like to
know the advantages and disadvantages
of each. Which is preferable? — P.
Kramen, Brooklyn, N.Y.

A In general, if two machines are fully
equal in all respects, except for the inclu-
sion of Dolby, | would prefer the one with
Dolby, particularly if you are interested in

recording at 3% ips, and even more so
at 1% ips. The Dolby accomplishes a
worthwhile reduction in noise, particular-
ly at speeds below 7/ ips. The only dis-
advantage | can think of is the substan-
tial increase in price of the deck, owing
to the inclusion of the Dolby unit.

Transferring to Tape

Q. | have several hundred long-play
stereo records and | want to put them on
tape. | would appreciate any information
you could give me to insure that | get the
very best results. — William Ure, Han-
ford, Cal.

A. Yours is a broad queston and |
think that the best answer lies in the in-
struction manual for your tape machine. |
would suggest that you be careful to
avoid recording at too high a level as
that will cause excessive distortion. Ordi-
narily you will obtain good results if you
keep the VU meter from going above 0
VU. However, on some program Sourc-
es, particularly those with sharp tran-
sients, it may be necessary to stay below
O VU. Experience is the best guide.
Since you will be taping from records,
you can do a bit of experimenting to ar-
rive at the best recording levels, and
then erase and re-record those tapes
which are unsatisfactory. Make sure that
you choose a good quality tape, of a
type recommended by the manufacturer
of your deck.

Dirty Heads

Q. | have tape ''dirt"" in one of the
gaps of the record head of my tape
machine. I've tried alcohol and Q-tips,
but cannot remove it. Would you know
another way to clean the head since I'm
getting a frequency loss in that channel.
—— Mark Briskie, Wantagh, N.Y.

A. It appears that your record head is
seriously worn if you cannot easily re-
move the dirt on it. Replacement is indi-
cated.

However, I'm not clear as to what you
mean by ''loss of frequency.”” Are you
referring to treble loss? If so, such loss is
usually due to a worn playback head or
record-playback head. 4

It you have a problem or question on tape recording, 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.
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~ The best tape decks
In the world are only as
good as this tape.

While there’s a lot of controversy — widest frequency response, the  tape more than any other brand.
over wko makes the world's best  higest signal-to-noise ratio and So why buy one of the world's
tape deck, there’s very litfle over  the lowest distortion of any tape  finest tape decks and get less than
who makes the world’s best tape.  you can buy. In fact, people who the world’s best sound.
Maxell. own the finest high-performance When you can use Maxell and
Because Maxell gives you the  tape equipment use our get everything you paid for.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074,
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18 It sounds

like music

An incredibly solid 30 Hz
low end gives you bass
response not found in any
other speaker of this size.
This is clean bass. Itisn't
phony. There is no “hump”
around 80 Hz to give the
impression of bass when
there really isn't any. What's
on your source material is
what you're going to hear —
accurately.

There is no sacrifice at the
high end either. Both
front and rear-firing
tweeters give you the
uniform total acoustic
power output that takes
you into a “live-music”
environment.

When you buy your next
pair of speakers, do your-
self a favor — audition the
Interface:B's. If your criteria
is musical accuracy, the
Interface:B's are what
you'll buy.

Ey
Eleclroloice’

o gu‘ton company

600 Cecil Street
Buchanan, Michigan 49107

O

Q
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Conservation Connoisseur

Dear Sir:

| read with considerable interest your
""Equipment Profile'" on the Lirpa Vehic-
ular Disk Reproduction System (VDRS)
and look forward to its appearance on
the market.

Living in the West as | do and being
concerned with our electrical energy cri-
sis, | feel that | will have to defer pur-
chase until Prof. Lirpa introduces a
diesel model, which | have no doubt is
presently awaiting the EPA test certifica-
tion.

Woodruff Ogden
Walnut Creek, Cal.

Distraught Discophile
Dear Sir:

The noise problem on records could
have ended on May 10, 1977, the day
that William K. Heine, of California, dem-
onstrated his laser scanning phonograph
record player (Laserphone). This device
plays the standard LP record without any
ticks or pops, plus it never wears out the
record.

It would seem to me that with high-
quality and high-priced efectronics, there
should be some way to play a record
without the all too familiar snap, crackle,
and pop we always seem to get. The
audio industry has produced a few ma-
chines to eliminate these ticks and pops,
but they only seem to work when the
noise has been artificially induced by a

knife across the surface of the disc. But
the little ticks and pops you hear in the
first two or three minutes of Beethoven's
Moonlight Sonata are enough to drive
you crazy.

| found out recently that TEAC has no
present plans to release their digital laser
disc player. |, for one, can understand
their thinking since the lack of available
software during the first two years would
destroy their sales.

Let us hope that the audio industry is
aware of the fact that the number- of
higher-priced turntable systems is begin-
ning to drop slightly. The reason for this
is the poor quality of the available soft-
ware. If we can create digital time-delay
units, digital PCM recorders, then we
can certainly manufacture a patented,
proven turntable such as the Laser-
phone.

Harry L. Foushee
Jacksonville, Fla.

Lamentable Lo Fi
Dear Sir:

| have read numerous letters in Audio
magazine mentioning the poor quality of
many of our popular records and FM ra-
dio broadcasts. | have also seen several
letters discussing the potentials for better
quality AM audio broadcasts. It is un-
questionably true that the quality of
much of our commercial recording and
broadcasting is often far short of the
state of the art, as it caters to a mass-
market audience of which the audiophile

Errata
Dear Sir:

| have read with interest Mr. Michael
Bucci's article on "'VTRing'" in your July
issue of Audio.

There are one or two serious errors on
the information chart on page 99. Oppo-
site "'manufacturer,”’ the JVC Vidstar HR
3300 is listed as being manufactured by
Matsushita. This is incorrect. Victor
Company of Japan, Ltd. manufactures
all of the VCRs marketed in the Vidstar
format, as well as 100 percent of our
"%U VCRs." In fact, we also produce
O.E.M. %-in. VHS units for other brands
marketing in Asia, North America, and
Europe.

Although it is true that Victor is a sub-
sidiary of Matsushita, all of JVC’s VCRs

are built in Victor's facilities, by Victor
personnel and to our specifications.

In addition (aithough | am sure it is an
oversight), JVC is not even listed in the
“"Companies Licensed" category. As
Mr. Bucci accurately stated in his article,
JVC did indeed develop VHS. Quite ob-
viously we should be listed among the
host of "'licensees.”’

We are aware that such errors do in-
advertently occur. We will appreciate it if
you will kindly rectity the above mistakes
in your next issue.

R. F. O'Brion
Vice President
U.S. JVC Corp.
Maspeth, N.Y.
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THERE'S MORE TO FM THAN
BEING ON THE RECEIVING END.

Over the past few years
numerous hi-fi companies have
introduced an array of sophisticated
FM tuners. All claim to make a
remarkable advancementin FM
reception and the claims are
justified. Strong reception is an
important factor in the reproduction
of an FM signal.

Unfortunately, the reception is
only the beginning.

As a matter of necessity, most FM
stations compress the dynamic
range of the musical material prior
to transmission in order to make it
easier to broadcast. All other tuners
regardless of their sophistication
simply decode this compressed
signal and pass it along to the
amplifier. The reception may be
excellent, but the dynamic range
of the material is still greatly
compressed. That's what your
amplifier will reproduce. As a
result, FM reproduction is generally

* Fixed Qutputs of a
nominal 2 volt level
can be used for
direct taping.

* Convenient 300ohm
balanced and 75
ohm unbalanced FM
Antenna Input con-
nections, including
standardlead coaxal
connector

regarded as mediocre in com-
parison to records and tapes.

Until now.

The Phase Linear 5000-Series
Two FM Tuner represents a
significant sonic improvement in
the reproduction of an FM signal.
By incorporating a linear signal
expansion circuit, the Phase 5000-
Series Two successfully compen-
sates for problems associated with
signal compression, and is able to
reslore up to 9dB of dynamic range.
With the Phase 5000-Series Two, FM
reproduction exhibits a dynamic
range and sonic quality that is
audibly superior to other tuners.
Regardless of price.

Interested in adding FM to your
collection of recorded material?
The Phase Linear 5000-Series Two
belongs in your library.

* 75u-second/25u-
second de-emphasis
for the addition of an
outboard Dolby unit,
and for use when
receiving Dolbyized
FM signals.

* Variable Outputs
allow precise adjust-
ment of the 5000-
Series Two to match
that of the turntable.

SPECIFICATIONS

IHF SENSITIVITY: (mono) 10.8 dBf
(1.9uVv)
(stereo) 20.8 dBf (6.0 uV)
USABLE SENSITIVITY:
50 dB Quieting: (mono) 14.8 dBf
(3.0uv)
(stereo) 34.8 dBf (30.0 uV)
SIGNAL: NOISE @ 65 dBf:
(mono) 74 dB
(stereo) 72 dB
TOTAL HARMONIC DISTORTION:
@ 65 dBf: (Narrow Band)
(mono) 0.1%
(stereo) 0.2%
FREQUENCY RESPONSE:
20Hz-15kHz = 5dB
CAPTURE RATIO: 1.2 dB
(Narrow Band)
ALTERNATE CHANNEL SELECTIVITY:
75 dB (Narrow Band)
STEREO SEPARATION: 1k 42 dB,
10k 32 dB
SPURIQUS REJECTION: 120 dB
AM SUPPRESSION: 60 dB
IMAGE RESPONSE: 110 dB
DIMENSIONS: 19" X 7" X 10"
(48.3cm X 17.8cm X 25.4cm)
WEIGHT: 17 Ibs. (7.7 kgs)
Optional accessories: Solid Oak or
Walnut side panels.

* Variable Muting
Controls lower
interstation hiss
when tuning.

* Phase Locked Loop
(PLL) multiplex
decoder

it
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THE POWERFUL DIFFERENCE

Phase Linear Corporation/20121-48th Avenue West/Lynnwood, Washington 98036
Made in U.S A Distributed in Canada by H. Roy Gray Ltd. and in Australia by Megasound Pty. Ltd
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o Where should
you start in your
search for better sound?

At the beginning. With
® anew Audio-Technica

Dual Magnet” stereo phono cartridge.

Our ATI2XE, for instance. Tracking smoothly at

1 to 1-3/4 grams, depending on your record player. Delivers
smooth, peak-free response from 15 Hz to 28,000 Hz
(better than most speakers available). With a minimum

24 dB of honest stereo separation at important mid
frequencies, and 18 dB minimum separation even at the
standard high-frequency 10 kHz test point. At just $65
suggested list price, it’s
an outstanding value
in these days of
inflated prices.

Audio-Technica
cartridges have been
widely-acclaimed for
their great sound, and
for good reason. Our unique, patented* Dual Magnet
construction provides a separate magnetic system for each
stereo channel. A concept that insures excellent stereo
separation, while lowering magnet mass. And the ATI2XE
features a tiny 0.3 x 0.7-mil nude-mounted elliptical diamond
stylus on a thin-wall cantilever to further reduce moving
mass where it counts. Each cartridge is individually

assembled and tested to meet or
exceed our rigid performance
RoMsTvERT B standards. As a result, the
SCREW~o ATI12XE is one of the great
POLE —=u bargains of modern technology
..and a significant head start
toward more beautiful sound.
Listen carefully at your
CANTILEVER Audio-Technica
*U.S. Pat. Nos.

b
3,720,796 and NUDE-MOUNTED dealer’s today.
3,761,647 £2
0 g ELLIPTICAL STYLUS —=7]

audio-technica@

. INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S,, INC., Dept. 98A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313

in Canada: Superior Electronics, Inc.
Enter No. 53 on Reader Service Card

makes up only a very small minority.
Most of the general public has very little
knowledge or interest in true sound
reproduction, and many more are even
mislead as to what hi fi really is.

Most department store consoles and
compact music systems use a device
known as ''synthetic bass’' (David
Weems, “"The Numbers Game," Popu-
lar Electronics,Nov., 1970). Since these
units are incapable of reproducing fre-
quencies below 100 Hz, or even 200
Hz, they are designed to peak their re-
sponse by as much as 15 dB from about
250 Hz down to the cut-off point. While
this produces an irritating drummy,
boomy sound . . this is the "hi-fi
sound’’ to most people. Synthetic bass
is often called '‘juke-box bass' since
they also use this technique.

Secondly, | have walked into many a
living room and found both speakers in
the stereo system placed together off in
one corner of the room well away from
the general seating area. Worse yet, |
have seen at least one ''stereo’’ console
unit in which both speakers are mounted
right next to each other in the same cabi-
net. Obviously, many people have no
concept of what stereo sound is or how
to realize it, even though they are sold
on having it. For this reason | suggest
that the makers of low-cost, non-au-
diophile grade music systems revert
back to monophonic reproduction, con-
centrating the cost of the unit into one
decent channel of sound, rather than
two mediocre ones. This is not to say
that stereo is not useful, for under the
right conditions it can do much for the
sound of music. Nonetheless, in most
living rooms visual aesthetics take pre-
cedence over proper speaker placement
so that most ''stereos’’ become redun-
dant two-channel ’'monos."’

Even our so-called live performances
aren't really live, with very few excep-
tions. Today most contemporary music
performers depend upon P.A. systems
and other electronic equipment to con-
vey their sounds to the audience. Worse
yet, various forms of distortion are pur--
posely introduced to ‘'gimmick'’ the
sound. Rock music does not even exist
as a live acoustic sound, but is actually
created through electronics.

Apparently, we live in an electronic
jungle of unnatural, distorted, and gim-
micked sound reproduction. Except for
the audiophile who spends considerable
amounts of time, energy, and money at-
tempting to achieve perfection, the pub-
lic, as a whole, is conditioned into ac-
cepting lo-fi reproduction. Unless some
campaign can be waged to educate the
public at large as to the virtues of hi-fi
reproduction, the situation is unlikely to

improve. . .
Michael Kiley

Palos Hghts, |II.
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Until the Sound Guard’

record care work pad,one side of your rec
could take a beating while you weree
caring for theother, - W

A paper towel that
could scratch. A piece of
velvet that slips. A cloth

of any kind thatleaves
telltale lint. work pad, when you
Until now, that’s all have to.
you've had to lay your Useitas you're
record on when you wiped, ~ from dirty records. It’s not meant to, and your records
sprayed or buffed it. a fabric, so it has no lint to will never take another
Now you've got some-  spread around. And it’s non- - beating.
abrasive to avoid L1 ke all Sound Guard
scratchingandslipping  products, the Sound Guard
when you're buffing. record care work pad is
Its ingenious chan- sold in audio and
nels give you ancther record outlets.

| advantage. They collect

g0 s - any excess fluid so it
Sememmengrse | Demptigy won'trunover o
| _workingontheother |, or wipine the other side of
thing that takes care of one  your record—or ;
side of your record while onto your
youre working on the other  furniture.
side. It's non-conductive to Wash off

resist picking up particles  your record care

Sound Guard’ keeps your good sounds sounding good.

? Sound Guard® preservative— Sound Guard™ cleaner—Sound Guard™ Total Record Care System —Sound Guard record care work pad
Sound Guard is Ball Corporation’s registered trademark. Copyright © Ball Corporation, 1978. Muncie, IN 47302
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The Ditton 44 by Celestion An hermetically sealed three-way system employing a 1" dome super
tweeter functioning from the 5 kHz crossover point to well beyond audibility, a 8 cone midrange
that functions down to 500 Hz and a 12" bass transducer that is operational down to 30 Hz. Qverall
frequency response is 30 Hz to 40 kHz. Avaitable in walnut or teak finish. 30" h x 14%2" w x 10" d.

Celestion

Loudspealers fa the perfectionist

11 Canada: ROCELCC Inc.. Downsview M3J2J7

Celes-lon Industries, Inc., Kunihoim Drive, Holliston, mnmm Y

=
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Record Rewrapping
Dear Sir:

To add to your recent discussions on
the treatment of records before they
reach the consumer, | have an interest-
ing experience to relate.

At a local record store, | was told to
go into the back room and ask a certain
employe to help me find the record | was
looking for. In the back room | was a bit
shocked to see a plastic-wrapping ma-
chine which was obviously there for the
purpose of rewrapping albums that had
become unwrapped.

Unfortunately, the sealed plastic
doesn’t guarantee that the record hasn't
been either used or abused.

Leslie Borean
Culver City, Cal.
Recording Blanks
Dear Sir:

| am in possession of a large number
of early 1920's or 30's aluminum re-
cording blanks. These are not acetate-
coated blanks, but raw, plain aluminum.
| would like to use these for recording,
obviously not for serious high-fidelity
recording, however | am unable to find
anyone or any book with information
about the recording styli specifications. i
have also been unable to find anything
as to the composition, size, or shape of
the first recording styli that were used for
the first so-called instantaneous record-
ings.

Are there any readers of Audiomaga-
zine who can either tell me where to ob-
tain such a cutting stylus or what the
parameters are so that | might be able to
have one reproduced? | would be most
grateful for your aid in solving this prob-
lem.

Michael Stosich
414 Assembly Drive
Bolingbrook, IL 60439

Quality Consciousness
Dear Sir:

A few months back | purchased a
copy of the Crystal Clear Records direct-
to-disc recording San Francisco Ltd. |
had many problems with the record and
four times brought it back to the store
where it was purchased, trying to either
get a refund or a new copy of this
recording. Getting no satisfaction what-
ever from the retailer, | finally wrote di-
rectly to Crystal Clear Records asking
them if there was something they could
do to assist me in this matter. Shortly
thereafter | received a brand-new copy
of the recording in the mail.

This letter is just to let your readers
know that there are still some companies
around that respond quickly to com-
plaints from purchasers of their prod-
ucts.

Thomas W. Smith
Frankiin Square, N.Y.
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Who needs the accuracy of Technics quartz-locked, ®
direct-drive turntables? Professionals do. That's I eChnlCS
why radio stations use them and discos abuse them.

Now you can get all the accuracy of our profes-
sional turntables with the SL-1301 fully automatic
and the SL-14J1 semi-automatic, our new quartz-
locked, direct-drive turntables. Accuracy like wow
and flutter of only 0.025% WRMS, rumble of—78 dB
{DIN B) and speed drift within 0.002%. That's
professional accuracy.

How did our engineers achieve it? They started
with a Technics hetero-pole, direct-diive motor.
Next, they combined the functions of over 1,100
discrete circuit components into 3 IC chips, the
same IC’s found in our professional twrtables. in
one of these IC’s you'll find the most reliable
speed-reference device ever used in a turntable:

A frequency generator quartz oscillator.

To dramatizally reduce annoying acoustic feed-
back, both tha SL-1301 and SL-1401 take advantage
of Technics unique double isolated suspension sys-
tem. One suspension damps out vibration from the
base while the other absorbs vibrations from the ‘
platter and tonearm.

At the samie time, Technics computer-analyzed,
gimbal suspended S-shaped tonearm reduces
friction to a mere 7 mg while it greatly increases
tracking sensitivity.

The SL-1301 and the SL-1401. Both give you the
accuracy of cur professional turntables. With one
big difference, the price.

There are few differences between our professional
turntables and these quartz-locked turntables.
Accuracy isn't one of them.

Enter No. 34 on Reader Service Card




Audio Technology
Peak Reading LED Display

The Model 510 two-channel peak
reading LED display has a 45-dB dy-
namic range with 1-dB resolution either
side of the 0 dB point and a display rise
time of 50 uS. The 16 LEDs per chan-
nel, calibrated from -39 dB to +6 dB,
display the peak value of complex audio
waveforms to an accuracy of *0.25 dB.
It is designed to measure peak line-level
signals {preamp output, tuner output,
tape recorder input) or peak output from
a power amplifier. In the power mode, it
measures peak-power amplifier output
from 0.00085 watts to 1600 watts, and
rear panel switches are provided to set
the 0-dB reference to 25, 50, or 100
watts and to select speaker impedances
of 4, 8, or 16 ohms. In the line level

mode, each input is independently and
continuously variable over a range of 50
mV to 5V for a 0-dB indication; a cali-
bration feature is included to balance
channels and return the instrument to a
0-dBm reference. Price: $129.95.

Enter No. 95 on Reader Service Card

Harman Kardon
Turntable

The Rabco Model ST-8 straight-line-
tracking turntable with zero tracking
error, zero skating force, and zero stylus
overhang. Features include a 6-gram,
low-mass tonearm; belt-drive; automatic
speed control; iluminated strobe; auto-
matic arm lift-off, damped cueing; a
built-in bubble level; adjustable levelers;
touch-sensitive resistance-type switch
contacts, and a ''Hall effect’" d. c., fully
servo-controlled motor, which brings the
platter from stop to 33% or 45 rpm in
less than one revolution. Turntable
speeds are adjustable to +5.5 percent,
rumble is -65 dB, wow and flutter 0.04
per cent, and turntable weight is 2.4 Ibs.
(1.1 kg). Price: $499.00.

Enter No. 96 on Reader Service Card

Nakamichi
Audio Analyzer

The T-100 audio analyzer is a diag-
nostic instrument combining a number of
testing functions in a compact format.
Built in is a low distortion oscillator pro-
viding 21 frequencies, plus a pink noise
generator, from 20 Hz to 20 kHz; a 400-
Hz distortion meter for accurate THD
readings down to 0.01 per cent;
switched "'A"" weighted noise readings
down to 10 pV; FET and d.c. logic con-
trolled switching functions, and plasma-
panel, bar-graph displays. The input im-
pedance is 50 kilohms. Price: $800.00.

Enter No. 97 on Reader Service Card

Yamaha Pre-Preamp

The Mode!l HA-1 pre-preampilifier, for
use with moving-coll cartridges, incorpo-
rates two pairs of low-noise ICs for each
stereo channel and uses metal-film resis-
tors throughout its circuitry. It has an
input-equivaient noise level of -157 dBV
(RIAA, IHF A Network, inputs shorted),
distortion of 0.005 percent for an input
of 5 mV, with an overload capacity to 30
mV. Featured is a cartridge output-level
switch, which in the low position has an
impedance of 10 ohms and a gain of 34
dB, in the high position an input im-
pedance of 100 ohms and a gain of 14
dB, and in the pass position the input
and output are directly connected. Price:
$270.00.

Enter No. 98 on Reader Service Card
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Tandberg's New TD 20 A
With The Exclusive
ACTILINEAR Recording System

Tape recorders can no longer be
looked upon as independent units in to-
day’s extremely sophisticated sound
systems, but rather as components
within a total system with performance
capability as technically advanced as all
other components of that system.

Drawing upon its unequalled 30 year
tradition in magnetic recording technol-
ogy. Tandberg has met this challenge by
devzloping a completely new conceptin
tape recording known as ACTILINEAR
Recording (Patent pending) for their
new, advanced open reel and cassette
machines.

In conventional recording systems,
the summation of record & bias currents
in the recording head is done through
passive components, leading to inhe-
rent compromise solutions. The new
ACTILINEAR Recording System is to-
tally free of these compromises, as the
passive components have been re-
placed with an active Transconductance
amgilifier developed by Tandberg. Just a
couple of its many benefits are: up to 20
dB more headroom over any recording
systam currently available, and the abil-
ity to handle the new high coercivity
tapes.

In fact, Tandberg’s new ACTILINEAR
Recording System, when used in con-
junction with the soon-to-be-available
metal particle tapes now under intense
development in the U.S., Japan and
Germany, offers performance paramet-
ers approaching those of experimental
Pulse Code Modulation (PCM) technol-
ogy, yet is fully compatible for playback
on all existing tape recorders. It is liter-
ally a machine for the future, with no ob-
solescence factor, as it can be used with
any type of recording tape, available
now or in years to come.

Tandberg engineers have mated
this mew recording system to a logic-con-
trolled, four- motor, solenoidless tape
transport of advanced cesign, which,
like the ACTILINEAR concept, is totally
unique on the market today.

ther superior features of the TD 20
A inzlude: built-in Sel. Sync. e front
panel bias adjustment e front panel
2-pcsition  microphone sensitivity
switch e frequency- corrected, peak-
reading VU meters, with new graphics
designed for improved readability e four
line nputs + master gain control e a
“free” mode + Edit/Cue facilities for
easier editing e LED mode indicators e
separate power supplies for operational
functions and audio functions e rack
mount capability e optional wireless,
PCM infrared remote control.

Visit your authorized Tandberg dealer
for a demonstration of the new TD 20 A
deck, and discover how tape recording
will be done in the years to come. For
your nearest dealer, write: Tandberg of
America, inc., Labriola Court, Armonk,
N.Y.10504; or toll-free 800-431-1506.

TANDBERG =—==




‘Tandberg Presents the Next Generation
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An open
and
fShltl: case
or buyin
Ma%ll i
LN tape.

Jexsm

The case in point is this
twelve slot cassette storage
file.

It's free when you buy
this special package of four
Maxell Ultra Low-Noise
cassettes. Some of the
world’s finest all purpose
tape.

That way you'll not only
have recordings that are
free of dropouts and noise,
you'll have a great place to
keep your tapes safe and
sound.

Case closed.

e M

*Available at participating dealers.
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Audio Research
Electronic Crossover

The EC-5 is a two-way, fixed-frequen-
cy electronic crossover, featuring two
switch-selectable crossover slopes, a
changeable crossover frequency with
optional network parts cards, and varia-
ble channel gain. Crossover slopes or
rolioff (transfer) characteristics are front-
panel switch selectable 6 dB or 18 dB
(1st and 3rd order) Butterworth for mini-
mum ‘‘'summed'’ channel gain error
within the frequency cutoff region. The
basic active filter is a multiple-feedback,
infinite-gain configuration with relay-se-
lected odd-order feedback network
cards which may be changed for various
crossover frequency requirements. Fre-
quency response is *1 dB, 5 Hz to 30
kHz, -3 dB points 1 Hz and 100 kHz,
and harmonic and IM distortion are less
than 0.005 per cent at 2 volts rms out-
put (IHF load). Price: $895.00.
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BGW Amplifier

The BGW Model 410 amplifier fea-
tures a 10-segment LED light-metering
display; a gain control which allows the
amplifier's sensitivity to be lowered from
its maximum of 2 volts; a four-position,
heavy-duty switch for selecting one or
both sets of speakers; a headphone jack
for driving medium impedance phones
(600 ohms); d. c.-coupled, fully comple-
mentary output circuitry; high-speed (15
mHz), high slew rate (50V/ uS) input
circuitry, and relay output protection cir-
cuitry. The power output is 200 watts
continuous per channel, both channels
driven into 8 ohms; frequency response
is 20 Hz to 20 kHz, +0, -0.2 dB; slew
rate is 40 volts/microsecond; THD is
less than 0.07 percent from 20 Hz to 20
kHz: intermodulation distortion and TIM
are less than 0.02 percent from 250 mil-
liwatts to 200 watts, and hum and noise
(residual) 110 dB below 200 watts.
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Burwen
Remote Equalizer

The remote variable field equalizer
has a hand-held unit with six bands per
channel over a frequency range of 15-

25,000 Hz, which is joined by a 20-ft.
cord to a base power unit. It has a com-
bination of peaking and shelving slide
controls operating at 15, 120, 500,
2000, 5000, and 25,000 Hz which of-
fer equalization of £32 dB at 15 Hz, 7
dB at both 500 and 2000 Hz, and 22
dB at 25,000 Hz. Shelving controls pro-
vide additional equalization of £12 dB at
120 Hz and +11 dB at 5000 Hz, giving
a maximum equalization of 44 dB at
15 Hz and *33 dB at 25,000 Hz. Fre-
quency response is flat within 1 dB when
controls are set at 0, and THD is 0.03
per cent at 1 kHz, 7.8 V. Price:
$299.00.

Enter No. 101 on Reader Service Card
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Robins Headphones

The Model 47-921 headphones have
a frequency response of 20-20 kHz, and
an 8 ohm impedance. They feature im-
printed left/right positioning with individ-
ual continuous volume controls, a ster-
eo/mono switch, 3-in. dynamic speak-
ers, and a 9-ft. cord with %-in. phone

plus. Price $20.00.
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Audio Research Preamplifier

The Audio Research SP-6 preampli-
fier has a power supply capable of pro-
viding isolated and regulated voltages to
each circuit section by utilizing an all sol-
id-state regulator with massive ''filter-
ing’" at the output to each section, mak-
ing it possible to increase the bandwidth
of the a.c.-coupled vacuum tube design
without compromising the circuit stabili-
ty. The preamp features a close toler-
ance, segmented gain control with 2-dB
steps (guaranteed 1% dB tracking, '
dB typical) and rear panel provision to
disconnect "'common’’ from the chassis
so that rack-mount installations with
power amplifiers, etc. may be accom-
plished without ground-loop induced
hum. Frequency response in the high-
level section is #0.25 dB, 10 Hz to 30
kHz, with -3 dB wider than 5 Hz and
100 kHz; magnetic phono response is
+1 dB of RIAA from 30 Hz to 15 kHz;
harmonic distortion is less than 0.003
percent at 5 V rms output, 20 Hz to 20
kHz; IM distortion is less than 0.008 per-
cent at 5 V rms output, noise in high
level is more than 90 dB below 1 V rms
input (less than 20 uV equivalent noise).
Price $1075.00.
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Yours to examine FREE for 15 days.

25 FACT-FILLED CHAPTERS
ARRANGED IN “EASY-TO-FIND”
QUESTION AND ANSWER FORM

« Basic Principles of Sound

« Acoustics, Studio techniques, and
Equipment

« Constant-Speed Devices, Motors, and
Generators

* Microphones

« Attenuators

* Equalizers

* Wave Filters

» Transformers and Coils

* Sound Mixers

* VU and Volume Indicator Meters

* Vacuum Tubes, Transistors, and Diodes

* Audio Amplifiers

* Disc Recording

e Cutting Heads

* Recording and Reproducing Styli

= Pickups

Magnetic Recording

Optical Film Recording

Motion Picture Projection Equipment

Loudspeakers, Enclosures, Headphones,

and Hearing Aids

= Power Supplies

e Test Equipment

* Audio-Frequency Measurements

« Installation Techniques

« General Information, Charts and Tables

237R1
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Be our guest. Examine the AUDIO
CYCLOPEDIA free for 15 days. You'll find
out why it is considered the most compre-
hensive and authoritative book ever written
on the subject. And you'll get a FREE $3.50
bonus book to keep no matter what!

The AUDIO CYCLCPEDIA is literally a one-
book audio library. It has long been con-
sidered "the bible” by amateur stereo buffs
as well as professicnal technicians. That's
why you'll find it in constant use not only in
home workshops and at stereo centers, but
also in recording studios, broadcast booths
and concert halls.

This giant reference book is over 3" thick,

FREE-BOOK
FREE-TRIAL COUPON

Save postage & handling costs. Full
payment enclosed (plus tax where
applicable). 15-day return privilege
still applies.

4300 W. 62nd Street
Indianapolis, Indiana 46206
® A Division of Howard W. Sams & Co., Inc.

and packed with 1,757 illustrated pages. It
features 3,645 questions and answers and
a 50 page “instant-find” index for subject
identification. It is truly the big one in audio
electronics and it puts all the information
you'll ever need right at your fingertips,
chapter by chapter.

Send for the AUDIO CYCLOPEDIA today.

If you don't agree that it's the most impor-
tant piece of audio equipment you own,
just return it within 15 days. You won't owe
a cent. And no matter what you decide,
you'll get a free $3.50 copy of The ABC's of
Tape Recording to keep just for mailing
the coupon.

P 0 S R R O O ) D R R O U D S O O

Yes, please rush me the AUDIO CYCLOPEDIA
(#21455) for my free trial. | understand if not
completely satisfied, | may return it within 15 days,
and owe nothing. Otherwise, it's mine to keep for
only $39.95 plus postage and handling and local
taxes (where applicable).

And, whatever | decide, a copy of "The ABC’s of
Tape Recording” (valued at $3.50) is mine freel

Name

Address

City B

State ~ Zip
Mail to Audel

CT45A



FeastYour Ears.

Hear The System.

You'll hear the sound
faithfully reproduced. Not
artificially manufactured by
the equipment. Because the
equipment is Mitsubishi.

And Mitsubishi has a stan-

dard: what comes out must
be as real as what went in.

Youll hear a system where
every component has been
perfectly matched to every
other component. Yet each a
precision instrument in its
own right.

Youll see new equipment
with new capabilities, new
features, new designs.

The new amplifier. Not
mere stereo, but dual mon-
aural. We call it the DM Factor.
For inter-channel separation
at 20kHz at better than 80dB.
For THD at lower than 0.01%
at rated output. For remark-
able clarity and definition. Ten

violins sound like ten violins

instead of one big mushy solo.

The new preamplifier.
With the DM Factor. Exclu-
sively Mitsubishi. For THD of
0.002%. And specially devel-
oped to effectively handle the
moving coil cartridge. For a
signal-to-noise ratio of —77dB.
Unheard of in any other
preamplifier.

The new frequency syn-
thesizing tuner. With THD in
stereo at barely 0.08% at 1 kHz.
Conservative, at that. With
switched selectivity for un-
compromising reception. With
digital read-out. With LED's
to determine signal strength
and precise tuning. With an
uncanny ability to zero in on
the quietest signal.

The turntable. Our direct
drive high torque servometer
eliminates gears, belts and
pulleys. And with them wow,
flutter and noise. Our logic
control eliminates unreliable
mechanisms in the nerve
center. Our high resolution
tone arm eliminates virtually
all resonance. Everything you
never wanted in a turntable.

The loudspeakers.
Meticulously constructed.
Painstakingly tested. For the
exact response that sounds
like music, not speaker. The
final link in a faultless system.

And not least, the equip-
ment rack. As unique as The
System. As clean and unclut-
tered as the sound.

We could go on reprint-
ing specifications. We could
go on employing adjectives.
But nothing will tell you more
about our audio equipment
than your audio equipment.

So hear The System.

See it. Take it apart.
Compare all the possibilities.
All Mitsubishi or only a part.
You won't settle for anything
less than the whole.

Because if we've got you
so far, just wait till we get
your ears.

S MITSUBISHI

AUDIO SYSTEMS

DA-F20 Tuner, DA-P20 Preamplifier, DA-A15DC Am)pliﬁer, DP-ECI Tumtable, DA-MI10 Meters, DS-50CS Loudspeakers, DR-720 Rack.
For more information write Melco Sales, Inc., Dept. HBR, 3030 East Victoria Street, Compton, California 90221.
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opposite walls away from the main listening area; there is
no requirement that the systems face toward the area.
The ALLISON-FOUR's price is $195.00**. Descriptive litera-
ture, complete specifications, a statement of Full Warranty,
and a list of dealers are available on request.

wall-mounting hardware supplied with it. A stereo pair can
be located on the same wall, on adjacent walls, or even on

room placement without performance compromise. It can
be placed on a table or shelf, or hung on a wall using the

range, smoothness, and omni-directional dispersion in the

fully equivalent to other Allison systems in high-frequency
forward hemisphere.

These factors give the ALLISON:FOUR great flexibility in

Allison dealers are now demonstrating the ALLISON:FOUR,
the first "bookshelf” loudspeaker system with Stabilized

Radiation Loading*. This unique design minimizes the
large variations in middle-bass power output produced in

conventiona! systems by reflected impedance from room
boundaries. In uniformity of bass power delivered to areal
listening room, the new model FOUR's only peers are the
larger and more expensive Allison three-way systems.

The FOURis a two-way system with a crossover fre-
response is the same as that of the ALLISON TWO, and it is

quency of 2,000 Hz. But its extreme low-frequency

**Higher in the South and West because of freight cost.

‘Patents pending

ArvLison: Four
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ALLISON ACOUSTICS 7 Tech Circle, Narick, Massachuserts 01760

Joseph Giovanelli

Neighbors & Sound Systems

Q. | am a tenant in a mult-dwelling
apartment complex. | purchased a high-
performance stereo system which can-
not be used at an adequate listening
level without disturbing my neighbors.
Are we owners of stereo systems forced
to give up the use of our speakers and
listen to high fidelity through a pair of
headphones? — Michael Tudos, Brook-
lyn, N.Y

A. Where an individual’s high fidelity
listening interferes with his neighbor’s
rest, peace, right to quiet, etc., the per-
son with the high fidelity system must
keep the volume down. Each of us is
free to do whatever we like, just as long
as this freedom does not, in some man-
ner, interfere with the rights of others.

You would not want to be awakened
by a TV set blasting away at 3 a.m., but
this is a possibility if one of your neigh-
bors works until midnight. The same
holds true for your neighbor if you blast
your sound system, or even play it at
moderate levels in today's houses. Bass
carries, and it is generally the bass
which is the disturbing factor in these
cases.

It is fortunate that we do have rather
good, lightweight stereo headphones
available. With the poor acoustic con-
struction of modern apartment buildings,
loudspeakers blasting away simply have
no place in such apartment buildings

High Listening Levels

Q. After having read in magazines
about people having hearing problems
after prolonged exposure to loud music,
I've come to you with a question. In the
future | would like to be a recording engr-
neer in a studio | know that | should take
good care of my ears and | would like to
know what average dB level do you think
is a safe listening level? — James Tate,
Sharon, Pa.

A You raise a serious point in terms
of hearing problems associated with
high level listening, and you are right to
be concerned about it. Where the sound
level is really excessive, it may be a mat-
ter of just a year or two before all highs
above, perhaps, 5 kHz are lost. l've
received some rather sad letters from
teenagers who've said that this has al-
ready happened to them, and the dam-
age is irreversible.

Today's music places a greater em-
phasis than before on "feeling” the mu-
sic as well as hearing it. Apparently, the
near painful elements of this experience

are very important to both performers
and listeners alike. But with hearing 10ss,
the feathery edge that makes for real im-
mediacy and transparency of sound is
gone forever.

It is interesting that you wish to enter
the recording field as a studio engineer
If you visit the average recording studio
and watch a mixing session, you will
hear sound at incredibly high levels, con-
siderably above the conservathve 85 dE
sound level. | believe that listening at lev-
els above 85 dB is asking for hearing
problems, even though there are people
who argue that 90 to 95 dB sound level
is more realistic.

Given the facts that the ears must last
a lifetime and that the ears can and do
sustain damage when exposed to high
listening levels, you must decide
whether work as a studio engineer 1s re-
ally what you wish to do, or if there are
other aspects of sound recording work
which would be equally satisfying to you.
True, the work as a studio engineer Is
the most well known, but there are other
fields such as disc mastering, equipment
maintenance, field recording, etc. that
are equally challenging and rewarding

Volume Control

Q. How do you tape a program Sso
that the volume level will be fairly con-
stant, and you don't have to readjust for
each selection or station? — Mike Har-
key, Loramn, O.

A. Some inexpensive tape machines
have an automatic volume control (AVC)
so that the recording level doesn’t have
to be adjusted. However, high-qguality
machines keep away from this due to
distortion and other problems introduced
with it. If you want good quality, you
have to change recording level when the
level of your program source changes.
An alternative would be to set the re-
cording gain control on your deck to ac-
commodate the program source with the
highest level, e g. a radio station which
comes in strongest. However, weaker in-
coming signals would then be under-re-
corded resulting in a drop in the signal-
to-noise ratio. If you are using a very fine
tape deck with a high S/N ratio (60 dB
or better), you may be able to afford the
loss of 5 or 6 dB as a result of not turn-
ing up the recording gain for the weaker
prograrm Sources.

It you have a problem or question on tape recording, 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.
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YAMAHA

Incredibly smooth, well-defined, po
Yet small. |

Presenting Yamaha's mew NS-10M Mini-Monitor. With wide, even dispersion,
high sensitivity and accuracy, the sound is distinctively Yamata: arich, solid sound
with a tight, firm bass that respects every nuance of tonal skading.

What you're going to wender. is where it's ali coming frcn. Eecause for the
sound, the Mini-Monitor is amazingly small. Weighing in at 13 Eos., 1he speaker
measures only 15.4" high, 8.5" wice. Inside, a 7" cone woofe-and a 1.£" dome
tweeter produce 90 dB SPL with 1 watt at 4 meter.

The Mini-Monitor was made in the image of the NS-1000 thas an dentical
finish, and like its biggerbrotrer. is sold in mirror-image match=d pa'rs. Atlow volume
levels the sound is virtually the same. It's a primary monitor witythe NS-1000 ook and
sound, for places the NS-10G0 won't fit.

Our new Mini-Monitorwith the powerhouse sound is curetly contending

with the heavyweights at your Yarraha
Audio Specially Dealer. Andholding YAM AH A
its own, thank you.
Audio Divison, PO. Box 6399, Euena Pak. CA 90622

If you can't find your nearest Yamecha Audio Specialty Dealerinthe Yello Pages, just drop us aline.




ur previous article on microphone testing described meth-
0 ods that we anticipated using for microphone reviews.
When we wrote that article we may have had a stereotyped
image of a moderately priced dynamic microphone for au-
diophile use with a cassette recorder.
Instead, we have been privileged to review a number of
excellent microphones including ribbon, dynamic, electret and
air-condenser types and have been pleasantly surprised to find
that these high quality mikes are priced within the reach of
audiophiles.
QOur goal remains unchanged; we intend to acquire data as
complete as time and budget allow, and follow applicable stand-
ards as closely as possible. To meet our goal, we are constantly
improving our techniques to keep up with advancing technology
in microphones.
This update will describe some of our "‘new wrinkles' in test-
ing. Aspects of two new tests will be described, noise and fre-
quency response testing under plane-wave conditions outdoors,
and the setup and procedures that we're using for listening
tests.
A recent review (2) showed results of an experimental noise
test on an air-condenser microphone. The Ys-octave noise levels
of this high quality mike provide good baseline data. The overall
measured levels were higher than specs, which inspired us to
refine our methods. Our set up was similar to Fig. 1 but em-
ployed the same wide-band, solid-state RCA BA-31 preamp
used for frequency response testing [Fig. 1]. For
noise testing only, we switched to our ''standard of
quiet,” the RCA OP-5 portable amplifier, an old vac-
uum-tube, remote-broadcast amplifier of high quality, e
with a step attenuator and classic Weston 4-in. VU
meter. The overall noise levels are -129.5 dBm
(unweighted) and -131 dBm ("'A’" weighted) referred to Compleat
the input. The dBV numbers are the same because the .
rated input source impedance is 250 ohms [1]. The Y- M h
octave spectrum of the OP-6 noise is shown in Fig. 3, and lcrop One
the SPL scale is to be disregarded for the present. The 250- o
ohm impedance rating does not conform to the recent broadcast Evaluatlon
standard which is 150 ohms, but is ideal for testing today's low
impedance microphones which vary from 150 to 600 ohms.

A little mathematics will show why a restricted frequency
response amplifier is less naisy than a wide band unit. Random AN UPDATE
noise is generated by thermal agitation in a resistor or in the
resistive component of a complex impedance. The total rms
open-circuit voltage e in the frequency band (f,-f,) is [4]:

en = 4KTR(f,-1,)

Where k is Boltzmann's Constant, T the absolute temperature
(°K), and R is the resistance value in ohms. If we reduce
bandwidth from 150 kHz to 15 kHz, e will be reduced by 10 dB.
Failing to band-limit the ampilifier can result in a high noise read-
ing that is not related to what you hear. Alternately, we could
chill our device to near absolute zero and the noise will be very
low, but this is only practical for specialized radio receivers.

If we assume a temperature of 20 degrees C and a
bandwidth of 15 kHz, the noise voltage E,, in dB re 1 volt (dBV)

1S]
E,=V -156.2 + 10 Log,, R

The 250-ohm resistor termination for our OP-6 produces
-132.2 dBV of noise according to the equation. Thus
the OP-6 adds -129.5 - -132.2) = 2.7 dB to the
noise and is said to have a noise figure of 2.7 dB.

Jon Sank
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SOUND — RETARDANT SOUND LEVEL METER

BOX (SET ON"A" WEIGHTING) MECH.DRIVE
—————— 7
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PORTABLE GRI554A CHART
MICROPHONE AMPLIFIER SOUND & RECORDER
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INSERT BOX,| BANDWIDTH ANALYZER SCOPE
1000:I DIVIDER (USED AS I/3 OCTAVE
BANDWIDTH MACHANI)C-
BALLANTINE | |-304dBvV ALLY TUNED FILTER
o3 vous!”’:"cAL GAIN
Fig. 1—Test setup for noise
measurement.
ADJUSTABLE “New~ R
ATTENUATOR SHURE SA-1
| HEADPHONE
GR1304 AMPLIFIER
OSCILLATOR
SET AT 1000 Hz

This is a low N.F. for an audio ampilifier, and a limited review of
IC Op Amp specifications plus calculations have shown a higher
N.F., particularly with unloaded input conditions where the input
impedance is five to ten times nominal mike impedance. We
would be pleased to receive test data on quiet ICs.

We've only considered the fundamental case of noise gener-
ated by a resistance. References 3 and 4 discuss other sources
of noise in microphones and amplifiers.

A precision sound level meter (less microphone) is included in
our noise test setup to indicate overall levels unweighted (flat
respone) and "'A’" weighted (bass rolloff). The A" weighting is
appropriate because microphone noise would be perceived by
the ear at a very low sound level where ‘'hiss'’ is more easily
heard than ""hum."

European manufacturers specify DIN weighting, but A"
weighting is commonly used in the U.S. for acoustic noise mea-
surements and ratings and is specified by NAB for tape equip-
ment testing. Our noise test equipment conforms to the stand-
ards listed in Table |, and these may be consuited for more
detailed information.

Our sound-retardant box is made of %-in. plywood, double
thickness, braced by 2 x 3 in. boards and lined with several
layers of 1-in. acoustical foam. It is purposely non-metallic and
non-magnetic because microphone noise properly includes
components resulting from ambient magnetic or electric fields
We position the box to minimize hum if it is encountered, be-
cause in practice one may so orient a mike. The sound transmis-
sion loss (TL) of the box has been measured by exposing it to a
high level, calibrated, reverberant sound field. The results are
shown in Fig. 2. The loss at low frequencies is remarkably high
for an inexpensive box. Room ambient noise generally peaks in
the 63 and 125 Hz region due to motors and lamp ballasts, then
falls to a low SPL at 1000 Hz and above. This complements the
TL curve, and the resulting ambient sound inside the box tends
toward a flat spectrum, which minimizes interference to micro-

Fig. 2—Sound transmissions loss of
microphone noise testing box.
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phone tests. Nevertheless, we only make tests when the room is
very quiet, and continuously listen for ambient noise from the
mike.

We have shown that a simple resistor makes noise, and thus
condenser mikes having integral amplifiers are not singutar in
their ability to generate noise. In fact, all types of mikes make
noise. Figure 3 shows some "'baseline’’ data on our lab refer-
ence BK-5B ribbon mike. Below 1000 Hz, hum and harmonics
predominate above the OP-6 amplifier noise even though the
box was oriented to minimize hum. Incidentally, our sound room
does not have strong fields, and the BK-5B has low hum sensi-
tivity. Above 1000 Hz, the mike generates no more noise than a
resistor. The result is that the noise does not exceed 25 dB
unweighted and 19 dB ""A" weighted equivalent sound pres-
sure level in dB re 20 microPascals. How is this rating deter-
mined? We calibrate our chart paper scale as well as the sound
level meter scale in dBV by the insert voitage technique de-
scribed in Ref. 1. Then we remove this calibrating voltage and
measure overall noise levels with the SLM, and record the spec-
trum on the chart. In order to compare with manutfacturer's spec-
ifications, the dBV numbers must be converted to equivalent
SPL (L,.) as follows:

Lpn=E,-R* 94
Ry 1s the microphone acoustic sensitivity (previously measured)
expressed in dBV /Pascal, as described in Ref. 1. Obviously, if
E,is A" weighted, L, will be an ""A"" weighted sound level.

The L,, number may be easily utilized in a practical recording
situation. Let's assume we have a rather noisy mike with an ""A"
weighted L, of 35 dB and a Nagra IV SD recorder with an ("A"
weighted?) S/N of 72 dB (6). In order that the mike noise will be
below tape noise, the sound level at the mike must exceed L,
by 72 dB (plus a safety margin). Thus our minimumSPL must be
an astounding 107 dB! With this mike we can record high-level
rock music or pavement breakers but preferably not classical
music or normal speech. If we use our BK-5B and OP-6 combi-
nation (which is a very quiet system), our minimum SPL is

Fig. 3—One-third-octave band noise spectrum of
BK-5B (reference) microphone plus OP-6 amplifier.
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If price alone has kept you from LRS. ..

Our new Laboratory Standard Series
should definitely be of interest.

LUX's new six-companent Laborato-y
Standard Seties wes developed out of
the same comm tment to sonic quality
that oniginated our premier component
group: the very mp-ess ve Laboratory
Reference S=ries.

The new L3S grcup ~f components
was designe tc emable the advanced
audiophile i0 acjuise vexry nearly the
LRS leve cf cerformance—and at
a much more moaderate price.

Now, we s mply wish o introducs the
LSS to you, point out a few high points
of the desigr, and enco urage you o g=t
the full story from your LUX dealer.

The tuner features q. artz-lock tunir-)

circuity, switchabe i.f. tandwidth, wari-
ab e muting “hrestold, audibke mult
pact monitoring and ar mnovativ2 gid to
precis2 tuning: Aczcuto uch. As you turn
the knob, any staton thet exceecs the
mut ng threshold phys cally locks. at the
part of lowest discorticr.

=ar amplificatioy, there's a sheice of
anritegrated amglifier, 2 preamplifeer,
a star20 power amplifiar, and a mono
poner amplifier—all p ve DC and
direct-coupled. Trey Ls2 the 3ame
special circuits develo sed by LUX for
tre LRS. Transient int2imodt lation dis-
torton is na2gligibl2, ard problems ¢f DC
dr fl and phase shift are non-existent.

Far frequency palance and adjust-
mar i, the preamplifier and integra-ec
amgifier include the exclusive LUX
| rear equalizer

Fr additiona flexbility, a ten-octawvs2
grepic equalizer with active filter cor-
ponznts achieves >oth low distorton
and Yoise-free operation.

If only the necassarily high cost of
LRS has been the obstacle betwezn
vou and its ownership, it is now time to
visit your LUX ceaer. You'll have :he
opaortunity to aud tion today's near-
ultir-ate in high-fdelity reproductior
At considerably less than the ultimee
IncIst

LUX Audio of America, [td.

160 Dupont Stree | Plainview. New York 11603 « In Zana 1. Whit=Electrcics Develapment Cor|

LSS components as shown top to bottom: T-12 FM tune- witn 10.7 dBt (1.8 .V) usable senmsitivite,
14.1 dBf (2.8 uV) fo- S0dB quieting (IHF), 0.8 dB capture ratid, and 90 dB selectivity. G-11 t=n-octave
graphic equalizer Jrovides +6 or +12 dB bocst or cut ateacn octave, = 0.805% THD. The C-12
preamplifier, = 0.805% THZ and 0.002% IM distortion, sigrai-to-noise = 9608, 1) MV inaut (IHF-A
weighted). 30C m\ pheno overload. M-12 stereo power zmplifier,

80 watts per cyannel, Jothshannels driven, into 8 ohms

from 20 to 20,80C -z, = 0.C06% THD.

Onterio

The LRS line of nire seJ>arates
includes: 5T50 frequency-
synthesized FM tunes with dig-al
readout and 7-statiorn memory-
S5C50 preamplifien, DZand ful ¢y
direct-coupled, THFHD®.005%; 55612
12-octave graphiceq.aal zer; 5870
tone control unit; SE24 _ED level
indicator; 5M21 CC direct-cowpled
power amplifier wtk Teters. Also:
5L15 integrated amgdli‘iar; 5T 0 FM
tuner with Accutouch; SM20 power
amplifier without mete-s.
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Table | — ANSI (American National Standards Institute)
and NAB (National Association of Broadcasters) stand-
ards related to audio noise measurement.

ANSI 51.11-1366 (R1976) octave, half-octave, and third-oc-
tave filter sets, specifications.

ANSI 51.4-1971 (R1976) sound level meters, specifications.
NAB Standard, April 1965 magnetic tape recording and repro-
ducing (reel-to-reel).

19472 = 91 dB. We can record classical music successfully
because the recorder gain will be adjusted for 0 VU on the loud
passages, which should exceed 91 dB. A high quality, high S/N
tape recorder requires a low noise, high sensitivity microphone.
The mike preamp in your recorder or mixer can degrade S/N if
a low sensitivity or mismatched impedance mike is used or the
preamp can be just plamn noisy

Now that we've attracted your attention to microphone noise,
we think it only fair to mention a saving grace in realistic au-
diophile recording sessions and that is ambient acoustical noise.
The church in which we record has an ambient noise level of 25
dB ""A" weighted, with no people. During a concert, the back-
ground sound must obviously be higher. Thus, any mike having
a noise rating of less than 25 dB ""A"’ is adequate.

What is the least noisy mike we've measured? it is (surprise!)
a condenser. Our RCA MI-10006A varidirectional condenser
microphone (7) measures approximately 7 dB unweighted and 0
dB A" weighted! The MI-10006A was designed for motion
picture applications on very quiet sound stages, but surprisingly
was not favored because of infrequent "'pop’’ noises which
could spoil a long scene. This mike has a lower '"threshold of
hearing'’ at low frequencies, than the human ear, and listening
to ambient sound with this mike reveals otherwise inaudible
noises that sound like distant thunderstorms.

Listening Tests

in our 1977 article in Audio, we described the principles of A-
B comparisons. We did not show specific methods because of
space limitations, but think it a good idea to describe the details,
both for the record and for audiophiles who are interested in
making more productive listening tests.

Figure 4 shows our test setup. It may appear complicated,
but the audiophile could construct a rough equivalent with a pair
of mike mixers, a switch, and a headset.

We always use the same reference mike as "'A,"" our BK-5B
that we built with T.L.C. about 10 years ago. Periodic checks on
the frequency response have shown it to be a stable mike. Since
it is a cardioid, it can properly serve only for comparison with
cardioid microphones, but these comprise about 80 per cent of
mikes reviewed to date.

Each mike is connected to the same load, a balanced, 150-

ohm unloaded input. The step attenuators in each channel are
adjusted for equal audio levels as indicated on the VU meter
The difference in attenuator settings in decibels should equal the
measured difference in microphone sensitivities. The master at-
tenuator is adjusted so that the overall gain (in the reference A"
channel, at least) 1s unity, so a ribbon microphone level signal is
present at the OP-6 input. The A-B switch is a console-type key
switch. It is followed by the matching transformer which presents
a balanced tircuit to the OP-6 amplifier which functions to boost
the signal to a normal program level of +8 VU and provides a
large VU meter for indicating leveis.

It is important to use headphones which reproduce the entire
audio frequency range with low distortion. We have tried a num-
ber of high quality phones, but in general, changing phones
does not change the conclusions of an A-B comparison of
microphones.

We try to follow an orderly and consistent test procedure
First, we position the two mikes close together, make a talk test,
balance the levels, and check for correlation of attenuator sett-
ings and known differences in sensitivities This is followed by
several comparative tests, some of which are more objective
than subjective:

1. Evaluate sound quality of voice.

2 Shake the mike and listen for noises; check operation of on-
off or voice-music switches.

3. Tap the stands and mikes and observe outputs.

4. Check sensitivities to breath "'pops,’” with and without acces-
sory windscreens.

5. Orient each mike for maximum output at a specific distance
from a coil carrying 60 Hz current, with a field of approximately
one gauss, and note relative hum levels.

6. Check clipping level on calibrated scope with loud speech
The voltage value is converted to SPL by calculation using the
measured R, value.

Pending results from these tests, we set up the microphones
in our rectangular listening room which I1s approximately 400 sq
ft. in volume, with 15-in. studio monitor speakers on one end
and 15-in. thick sound absorbing material at the other. Real time
analysis at selected locations throughout the room reveals a uni
form acoustic response with no need for "'room’’ equalization.
The monitor speakers have uniform response from 40 to
15,000 Hz, so that a full range of musical instrument sounds
can be reproduced from master tapes of concerts, and this is
satisfactory source material for most A-B comparisons of micro-
phones. Then we usually make a quick test using available live
instruments, to see if the results correlate.

Further listening tests may be made as circumstances dictate,
including stereo taping of live concerts, which necessitates ob-
taining a second mike. Products for review are submitted in unit
quantity, which is usually one microphone. We have not yet
attempted A-B comparisons between pairs of microphones.

2-RCA BA-3IC
PRE AMPS
REFERENCE CH.A MASTER
MICROPHONE | . GAIN GAIN
4o RCA OP-6
PORTA . .
| nggsx (V?ITH VBULSETER) GAIN Fig. 4—Equipment setup for
4-6008 LADDER ATTENUATORS | | . 600:2004a comparative listening tests.
2dB/STEP x 20 STEPS EACH |QA
MIN LOSS /ATTENUATOR =6dB |
| B
CH.B N SHURE SA-|
FJLCD%%P?:?SNTE GAIN mT T ) MICROPHONE
5 150 - GAIN AMPLIFIER

SCOPE




Response and Directivity Tests Qutdoors

The relevant ANSI and EIA standards (see April, 1977, Audio
article) require that a plane wave be used for testing frequency
response and directional characteristics of microphones. This
requirement is essentially met at high frequencies where the
microphone is one or more wavelengths from the source. At
lower frequencies where the distance is less than about '
wavelength from the source, pressure-gradient microphones,
such as cardioid or figure-eight pattern, exhibit a bass boost or
proximity effect as illustrated in Fig. 8 of our 1977 article. A
cardioid will exhibit a varying effect depending upon angle of

Fig. 5—The large spherical sound
source in the foreground with the
SPX ribbon microphone enclosed in
a large windscreen.

incidence. The O-degree response follows the curves of the
graph, the 90-degree response is not boosted, and the 180-
degree response is boosted more than the 0 degree.

Normally, we measure microphones indoors on the small
spherical sound source [1] at distances from 6 in. to 2 ft. These
data are published along with the plane wave response which is
usually calculated from the 6 and 12 in. curves, using the prox-
imity effect graph. This is fine when you are using a source
whose dimension is small compared to the microphone dis-
tance, in other words, the mike is in the far field of the source.
When the mike is closer than twice the source dimension (for
this purpose use the diaphragm diameter), the distance to the
(etfective) point source is undefined, probably varies with fre-
quency, and plane wave response cannot be calculated.

We have discovered that few, it any, manufacturers actually
publish low frequency response curves for plane wave condi-
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tions. Frequently, the distance to the source is not mentioned,
and the source dimension is rarely stated. Most overseas manu-
facturers use a 1-meter distance. We discovered one overseas
company testing at 50 cm, and one domestic company testing
at 12in. (30.5 cm). The latter was using a 12-in. speaker. The

50-cm distance is all right if the source is less than 25 cm in

diameter and the data appropriately corrected to plane wave
conditions. Testing at 12 in. from a 12-in. speaker is improper
unless, of course, you only test omnidirectional (pressure) micro-
phones.

L. J. Anderson (for whom we worked at RCA) is quoted by
Ref. 5, stating that essentially plane wave conditions are ob-
tained at a distance d from a (point) source, above a lower
limiting frequency f according to f=350+d, where d is in ft. and
fin Hz.

We have calculated f for the distances mentioned in this arti-
cle:

d d f
meters feet Hz
0.15 05 700
0.31 1.0 350
0.50 1.6 219
0.61 2.0 175
1.00 3.3 106
1.22 4.0 88
1.82 6.0 58

Strictly speaking, data corrections should be made when the
microphone is closer than six ft. from the source.

Our indoor test setup with a small spherical source is satisfac-
tory for omni, cardioid, and figure-8 microphones. The 180-
degree response of cardioids at two ft. is a little in doubt below
175 Hz because of uncertain correction factors, but this is a
minor difficulty.

Our test procedures had been routine untii the Editor (in his
infinite wisdom) submitted a shotgun type of ultradirectional
microphone. Our extensive experience with this kind of mike has
shown that plane wave test conditions are definitely required. It
IS intuitively evident that a microphone with sound entrances
distributed along 40 cm of length should not be tested at, for
example, 40 cm from a source, because the SPL at the rear of
the mike will be 6 dB less than the SPL at the front. Generally,
these mikes are intended to reject reverberant sound that would
measure the same SPL at any point in space to be occupied by
the mike.

In response to this challenge, we produced our large spheri-
cal sound source (Fig. 5), which like the Son of Godzilla, is not
smaller than its father, the small spherical sound source! We are
sorry to disappoint you with a description of this device, which is
in no way as magnificent as its predecessor. The large source
consists of a fiberglass sphere, about 18 in. in diameter, %-in.
thick, coated on the inside with % in. of vibration damping com-
pound, and filled with absorbing material. The transducer is a
selected ALTEC 755C (8 in.) speaker. Qur principal use for this
source is for reverberation, response, and sound transmission
tests in buildings. Devotees of plumbing will note the stand
which is made of 1%-in. pipe and contains an esoteric fitting
known as a "'side arm cross.”’ This is actually a railing fitting —
it's hard to find but is the key ingredient of this very useful
portable stand.

Figure 5 may lead you to believe that our beloved SPX labo-
ratory ribbon microphone has had a monstrous offspring, but
alas, this is not so. The microphone shown with the source is the
SPX enclosed in a large windscreen. This screen is sufficiently
good that wind noise from trees is generally heard before the
velocity becomes great enough to generate noise in the SPX.
The screen is a silver-solderer's masterpiece, made of thin brass
rod covered with open-weave fabric. It was made to permit out-
door tests of large horn-type loudspeakers.
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Those of you who have tried to test loudspeakers outdoors
using conventional condenser pressure microphones know that
you must either bury the speaker flush with the ground or posi-
tion it and the mike very high above the ground to avoid wiggles
from ground reflections. The ribbon velocity microphone produc-
es accurate, smooth calibration curves of our source with the
more practical setup of Fig. 5 where the source is six ft. from the
mike, six ft. above grade. The figure-eight directional pattern of
the velocity microphone rejects ground reflections, and of
course at a six-ft. distance the mike has negligible bass boost
due to the proximity effect [8].

It follows that our outdoor setup is best suited to frequency
response tests of microphones having a null or at least some
significant rejection of sound from the 90-degree direction.
These microphones include figure-eight, ultradirectional shot-
guns, and super cardioids. Of course, most types of mikes,
other than the shotgun, can be tested indoors. On high quality
cardioids, the outdoor test will show a greater front-to-back ratio,
particularly below 200 Hz, than the indoor test.

Figure 6 shows the calibration of the source. The large source
is notideally suited to frequency response tests of microphones
having very smooth response, as the reduced date contain wig-
gles that are not present on curves from indoor tests. Presuma-
bly this is because the response of the small sound source is
much smoother {1, Fig. 5].

The various schemes of source flattening we described en-
able more precise tests of microphones using commercial
loudspeakers as sources, but it is doubtful that an artificially
smeothed cone speaker can even equal the naturally smooth
small source in making accurate microphone measurements

We hope that this explanation of our ‘'new wrinkles" in micro-
phone testing has given you food for thought, both natural and
artificial, of course A
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The goal of this tape survey was to
evaluate all cassette formulations cur-
rently available, inciuding the bargain-
priced ones. Contact was made with all
known manufacturers or their represent-
atives. Three samples each were re-
quested of C-90s, the length to receive
the greatest attention, and C-60s, plus
any other lengths the manufacturer
wanted to go through the test process.
Three samples were considered the min-
imum number to make any determina-
tion of cassette consistency. information
was requested on each formulation's
magnetic properties, features worthy of
note, and prices. Unfortunately, techni-
cal information was not obtained on the
majority of samples, and much of the
data actually received was incomplete in
one way or another. It was not possible,
therefore, to correlate the test results
with magnetic properties. Prices were
obtained for most of the cassettes, but
they were most confusing, what with list
price, dealer price, audiophile net, maxi-
mum retail price, direct mail order, etc.

The requested samples were received
from most of the makers, although fewer
than three samples were provided in
some cases. A few of the brands were
obtained by direct purchase, including
the bargain store labels, K-Mart and
Zayre. All sources were contacted short-
ly before the testing started to ensure
that the samples being used were repre-
sentative of current production. The bar-
gain-priced tapes were included so that
their actual limitations would be defined
and to supply additional information on
how improvements in formulations bene-
fit the purchaser.

Manufacturers’ Specifications

A total of 58 formulations were test-
ed, and technical data was secured on
less than half of these. The tabie lists the
majority of the C-90 magnetic specifica-
tions given, but some characteristics of
lesser interest are not shown. The Tape
Type entries were limited to ""Fe'’ for
many varieties of ferrics, "'FeCr"' for fer-
richrome, '"FeCo'" for ferricobalt, and
Cr0:. As most of the manufacturers say
very little about the exact make-up of the
formulations, the listing i1s undetailed,
and there could be some error.

The magnetization curve figure has
points of interest labeled for reference.
The coercivity, He., I1s the demagnetizing
force needed to bring the induced flux tc
zero, and is expressed in oersteds. The
retentivity, B,, is the number of flux lines
per cm’ (gauss) of the tape coating
cross-section, the width of the tape, and
the coating thickness. It is indicative of
high-frequency sensitivity. Remanence,
is the actual magnetic signal retention in
lines of flux (Maxwells) applied to the
specific tape. It is the totalflux, notthe
fiux density (gauss). Most manufacturers
give values for the 0.150-inch width of
the cassettes tapes. Some, however,
give values for 'a-inch widths, and their
figures must be multiplied by 0.6 for the
smaller width. Remanence affects distor-
tion, sensitivity, and output at the lower
frequencies. Squareness ratio is the dec-
imal fraction of the flux remaining relative
to the maximum possible at saturation. It
is a measure of the "'efficiency’’ of the
magnetization process.

Although DIN standards are not true
international standards, some of them
are used throughout the world. Test
tapes made by BASF include a blank
section of tape which is used to establish
reference levels for sensitivity at 333 Hz
and for bias. The manufacturer’s figures

for sensitivity and bias give his values in
dB relative to the reference tape levels.
Sometimes confusion may arise be-
cause the bias for Cr0: tape may be re-
ferred to either the standard ferric tape
or to the standard Cr0: tape. If the val-
ues are close to zero, the reference is to
the standard Cr0: tape.

Tests Performed

A basic guideline for the testing of
each tape type was that each one would
be presented at its best, with bias and
EQ adjusted for best results. There was
no ''standard’’ fixed bias used to match
one particular tape, causing other tapes
to appear less satisfactory. An important
part of the evaluation gear was a Tech-
nics RS-9900US 3-head cassette deck.
This unit has front-panel continually vari-
able bias and EQ pots, greatly facilitating
the test process.

The first step for each tape was exam-
ination of the C-90 record playback re-
sponse with the s-octave RTA with pink
noise being recorded at a low level (A
few tapes were available only in C-60)
The record head was adjusted for align-
ment with the play head, for the skew of
the cassette in use. EQ was always start-
ed in detent (zero reference), and bias
was adjusted for the best response be-
tween 1 and 10 kHz, with limits of
+15/-0.0dB. EQ was used, if needed,
to meet these amplitude limits. Bias was
measured on the dB scale of a Heath
SM-5238, referenced to standard bias,
with a scope monitor. The EQ change
was measured by noting the shift in dB
at 10 kHz.

The reference record level was estab-
lished at 400 Hz for Dolby-level indica-
tion (200 nWhb/m}) in playback. Playback
of the internal 400-Hz tone gave the
data on tape sensitivity. Record/play-
back responses were run at the refer-
ence record level and 20 dB below that.
The maximum record level was mea-
sured at 100 and 400 Hz, and 3 kHz
with an HDLs= 3 per cent guideline and
at 10 kHz for tape saturation. The signal-
to-noise ratio used IEC "A’" weighting



Manufacturer’s Specifications
BRAND OR TAPE TAPE COER RET REM SQU SENS BIAS PRICE .

MANUFACTURER DESIGNATION TYPE ©Oer Gau Max RAT dB dB Cc-90 | Noteson Headings:
Ampex Plus Fe 310 1300 0 -05 $%$2.49 ""COER'' and "'Oer”’
Ampex 20-20+ Fe 300 1400 +24 -05 349 are ‘'coercivity’’ and
Ampex Grand Master Fe 325 1700 +15 +2.0 4.29 "'‘oersteds’’ respectively.
AudioMagnetics High Performance Fe +0.5 2.99 . ”
BASF Performance Fe 320 1250 023 079 +18 +05 359 | RET"and"Gau"are
BASF Studio Fe 290 1450 0.20 0.85 +4.0 -1.4 449 | 'retentivity” and
BASF CrOs Cro, 4 49 ""Gauss’' respectively.
BASF Professional | Fe 479 o . . .
BASF Professional I CrO 499 | 'REM”and "Max
BASF Professional lll FeCr 4.99 | are “remanence” and
Capitol 1 Fe 310 1300 0.25 +1.5 -1.0 149 | Maxwells' respectively.
Cap@tol Mus@c Fe 310 1300 90.25 +15 -1.0 3.69 "SQU’ and "RAT’' are
Capitol Music CrO, 510 1600 09 +6.0 4.09 “squareness ratio.’
Certron HE Fe 310 1300 0.82 +05 +04 239
Columbia Low Noise Fe ""SENS" is sensitivity,
Comsette Low Noise Fe 310 1550 0.88 1.80 at 333 Hz.
DAK HEC Fe 1.91
DAK HEC-SL Fe 178 Prices for C-90s are
Fuji FL Fe 320 1210 0.0 -0.2 360 | givenassuppliedand
Fuiji FX-l Fe 345 1520 0.84 +15 0.0 510 | Includeallvarieties of list,
Fuji FX-I Fe 550 1400 0.88 +2.0 +3.8 510 | suggested net, direct
K-Mart Fe 0.73 mail order, suggested
Lafayette LN Fe 1.69 | retail etc.
Lafayette Criterion Fe 2.19
L afayette XHE Fe 3.29
Maxell LN Fe
Maxell uD Fe
Maxell uDXLI FeCo 333 1640 092 +25 0.0
Maxell UDXLII FeCo 548 1542 091 +20 +038
Memorex MRX3 Fe 350 1525 090 +t.7 +1.0 399
Memorex CrO, CrO,
Nakamichi EX Fe 5.80
Nakamichi EXII FeCo 7.00
Nakamichi SX FeCo 7.20
Realistic Concertape Fe 2.99
Realistic LN Fe
Realistic Supertape Gold Fe
Realistic CrO; CrQ;
Royal APC/LN Fe 3.00
Royal Ultra Linear Fe 5.00
Royal CrO; CrQ: 4.50
Scotch Highlander Fe 2.39
Scotch Dynarange Fe 360 1500 0.26 +1.0 -05 3.69
Scotch Master | Fe 330 1700 0.33 +25 -15 429
Scotch Master Il FeCo 550 1500 0.33 +45 +1.3 499
Scotch Master Il FeCr 370 1500 0.30 +25 +15 499
Sony LN Fe
Sony UHF Fe
Sony FeCr FeCr 320 1500 087 +20 +0.7
Sony CrO, CrOz
Superscope HF Fe 1.65
Superscope SHF Fe 2.25
Superscope CrO, Cr, 3.50
TDK Maverick Fe 330 1200 0.75 0.0 2.39
TDK D Fe 330 1200 0.75 00 259
TDK AD Fe 390 1500 0.8 0.8 3.99
TDK SA FeCo 540 1500 0.83 +15 499
Zayre Pro Range Fe 0.70
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with the 400-Hz 3 per cent distortion
point as the signal reference level. The
Nakamichi T-100 audio analyzer was
used 1o measure levels, signal and
noise, and the distortion at 400 Hz. A
Tektronix 5L4N spectrum analyzer was
used for the 100 Hz and 3 kHz tests.
Swept responses utilized an Exact 128
generator with an 80-second sweep, a
Gen Rad 1933 SLM as the a.c./d.c. log
converter and an MFE 715 X-Y recor-
der. A Morrey-modified Heath 1G-18
generator was the low-distortion source
Modulation noise was measured with
a 1-kHz tone recorded at 0 dB. The
500-to-1500 Hz bandpass was set with
a Gen Rad 1952 filter, and the tone was
notched out on playback with a UREI
560, with all supressor filters at 1 kHz.
Flutter data was gathered with the Na-
kamichi T-100. Eariier data had also
been taken with a Tandberg TCD-330
feeding a Ferrograph RTS-1. Amplitude
stability and drop-cuts were measured,

10 some extent, with the slow swept-fre-
quency responses. Additional data was
gained with a 3-kHz tone feeding the
SLM on playback with Fast response,
with its output feeding a storage scope

Consistency of bias and EQ require-
ments, frequency response, sensitivity
and skew were checked for all samples
of each length. Variations in C-60s or C-
120s compared to C-90s were also
determined, and their record/playback
response plotted

Test Results

The 58 formulations were distributed
in five categories as follows: 8 low-bias
ferric tapes, 34 normal-bias ferric tapes,
3 ferrichrome tapes, 8 Cr0; tapes, and 5
high-bias non-Cr0; tapes. The need for
the first category was revealed in the
testing as these tapes exhibited common
properties. The table shows the results
with all of the C-90 tapes, grouped in the
categories mentioned. (C-60 results are

shown when that was the only length
available ) Listed are the high-frequency
3-dB down points at 0 and -20 dB, the
MRL at four frequencies, the S/N ratio in
dBA, the modulation noise in (-) dB, and
the relative 400-Hz sensitivity and bias,
both in dB. The EQ is given in dE
change introduced at 10 kHz. The fiutter
is weighted peak in per cent. Frequency
response plots are shown for each of the
cassettes, including C-60 and C-120
lengths. Additional comments on each
formulation appear witn the discussion
of the plots below. Cassettes were
screw-assembled with regular hard-plas-
tic boxes, unless noted otherwise.

As mentioned earlier, the bias and EQ
were adjusted for the best response with
each tape, with particular attention to the
region between 1 and 10 kHz. Data tak-
en on many tapes showed that a rough
guideline could be drawn that for every
dB change in bias with a particular tape,
there would be a 2-dB change in re-

Table 1: Test Results
BRAND OR DESIGNATION RESP. -3dB MRL (dBre OdB) W&F
MANUFACTURER @ kHz AT 4 FREQS.(Hz) S/N MOD. 400-Hz wWTD
OdB -20dB HDL;=3% Sat. RATIO NOISE SENS. BIAS EQ PK
Level Level 100 400 3k 10k dBA -dB dB dB dB %
DAK HEC 44 141 -75 -70 -45 -157 480 437 -23 -33 0 0.045
K-Mart 47 140 -32 -3.4 -1.7 -140 492 440 +02 -3.1 +1 0.10
Lafayette LN 55 150 -38 -34 -10 -125 488 403 -05 -33 +% 0.05
Lafayette Criterion 58 154 -41 -28 -26 -11.0 489 456 0.0 -32 0 0.07
Realistic Concertape 42 112 -61 -84 -37 -175 460 436 -20 -32 +2 0.07
Realistic LN 45 137 -82 -90 -72 -158 46.0 423 -20 -3.0 -% 0.07
Royal APC /LN 3.3 86 -93 -11.1 -72 -23.0 465 393 -20 -3.4 +3 0.07
Zayre Pro Range 48 136 -90 -93 -68 -16.3 488 445 -18 -31 0 C.11
Average values for low-bias ferric tapes 46 132 -64 -68 -43 -157 478 429 13 -32 +% 0.073
Ampex Plus 6.0 158 +1.0 +25 +09 -11.2 546 480 +1.0 +0.1 0 0.055
‘Ampex 20-20+ 59 160 +26 +40 +1.4 -10.7 553 473 +16 -0.5 0 0.06
Ampex Grand Master 7.4 169 +50 +54 +27 -85 558 467 +28 -0.1 -% 0.075
AudioMagnetics High Performance 68 164 +25 +30 +15 -98 540 430 +1.2 -01 0 0.075
BASF Performance 58 160 -12 -13 -07 -11.3 521 425 +03 -16 0 0.065
BASF Studio 6.4 156 +09 +1.4 +14 -117 538 472 +1.2 -0.1 0 0.06
BASF Professional | 76 159 +40 +48 +23 -88 563 467 +1.0 +03 -% 0.065
Capitol 1 54 147 -05 +21 -05 -132 552 448 +10 -0.9 0 0.075
Capitol Music 58 157 -17 -10 405 -11.3 518 429 00 -06 0 0.055
Certron HE 63 162 -08 -04 -03 -108 512 433 +15 -16 0 0.07
Columbia Low Noise 55 156 -02 -14 -34 -11.0 514 443 +07 -1.1 -% 0.07
Comsette Low Noise 66 163 +1.0 -15 +3.0 -106 537 411 +10 -10 -% 0.07
DAK HEC-SL 58 154 -27 -35 -23 -13.4 488 462 -1.7 -07 -1 0.08
Fuji FL 6.4 157 +04 +02 -08 -10.7 525 487 -08 -1.5 -1 0.065
Fuii FX-I 7.2 164 +13 +22 -03 -88 545 481 +1.0 0.0 -1 0.07
Lafayette XHE 6.0 153 -05 +1.0 -08 -11.5 521 465 +07 -1.0 0 0.07
Maxell LN 6.2 156 -08 -06 -2.7 -11.7 520 477 -0.1 -0.38 -1 0.055
Maxell ubD 76 165 +33 +33 -05 -86 548 477 +1.7 +0.1 -1 0.042
Maxell UDXLI 71 164 +54 +51 +08 -97 558 478 +25 +0.1 - 0.07
Memorex MRX, 6.8 160 +44 +43 +22 -98 6562 46.7 +20 +03 0 0.08
Nakamichi EX 73 16.7 +19 +26 +06 -81 539 498 +08 +0.7 - 0.065
Nakamichi EXII 7.3 163 +42 +45 +28 -97 564 478 +27 -02 =% 0.065
Realistic Supertape Gold 7.2 172 +65 +6.4 +27 -78 575 445 +2.0 +03 -% 0.075
Royal Ultra Linear 71 161 +12 +07 +08 -95 523 440 -1.0 +0.1 -1 0.07




sponse at 10 kHz. Increasing the bias
would cause a drop in response, and
decreasing it would have the reverse
effect. With a particular recorder, chang-
ing to a tape requiring less bias could
cause an unacceptable loss in highs, or
perhaps reduce excessive highs in an-
other case. A tape calling for more bias,
of course, would add more response at
the high end. From the bias listing in the
table. you can tell what to expect in this
regard If you do mage a change.
Consistency of bias requirements
from one length to the other is reported
for each formulation so that you will
know what to expect. Perhaps you will
want to choose a tape which shows the
same bias for all lengths. Consistency of
sensitivity for the various lengths of one
tape, and differences in sensitivity from
one tape to the other, is important for
best Dolby tracking, particularly if your
deck does not have provision for adjust-
ing the record sensitivity. Variations in

tape skew as shown by the need to ad-
just the record head of the Technics RS-
9900US are indicative of changing me-
chanical alignment of the tape itself. If
the tape were made and guided perfect-
ly, the skew problem would disappear
The relative skew from sample to sample
for a tape, expressed in dB loss at 10
kHz, is indicative of the mechanical con-
sistency resulting from design, manufac-
ture, and assembly.

Low-Bias Ferric Tapes

The eight tapes in this category all
had the best responses with bias 3.0 dB
or more below the ferric bias reference.
Some of the responses at -20 dB did not
seem bad, but most were somewhat
poorer at 0 dB. At the bottom of each
column for the eight tapes are the aver-
age values. Note that the MRLs are be-
low zero at all frequencies; measurable
compression had taken place by the
time these tapes had been driven hard

enough 10 get to the reference playback
level. All S/N ratios are less than 50
dBA, and the average modulation noise
is less than 43 dB down. Most of the
tapes had typical flutter figures, but the
K-Mart and Zayre tapes were 50 percent
higher than most. It had been expected
that these two tapes would not be partic-
ularly great, but more had been expect-
ed from some of the others. No tapes in
this category can be recommended for
true high fidelity recording, though they
can prove adequate for other purpcses.

Normal-Bias Ferric Tapes

This category includes 34 tapes,
more than half the total. Bias require-
ments ranged from -1.8 to +0.9 dB,
with most figures between -1.0 and
+0 4 Discrepancies between the bias
specifications and the test settings kept
appearing, but these differences were
small in many cases. The average re-
sults for this large group were markedly

BRAND OR DESIGNATION
MANUFACTURER

Scotch Highlander
Scotch Dynarange
Scotch Master |
Sony LN

Sony UHF
Superscope HF
Superscope SHF

TDK Maverick
TDK D

TDK AD

Average values for normal bias ferric tapes

BASF Protessional Iti
Scotch Master Il
Sony FeCr

Average values for ferrichrome tapes

BASF CrO,

BASF Professional i
Capitol Music
Memorex CrO,
Realistic CrO,

Royal CrO.

Sony CrO.
Superscope CrO,

Avg. values far CrO, tapes:

Fuji FX-Il
Maxell UDXLI
Nakamichi SX
Scotch Master |l
TDK SA

Avg. values for high-bias non-CrO stapes

RESP. -3dB MRL (dBre O dB) WAF
@ kHz AT 4 FREQS.(Hz) S/N MOD. 400-Hz WTD
OdB -20dB HDL;=3% Sat. RATIO NOISE SENS. BIAS EQ PK
Level Level 100 400 3k 10k dBA -dB dB dB dB %
57 152 -18 -20 -28 -11.8 508 47.0 00 -18 -1 0.075
81 163 +14 +18 +08 -69 542 485 +09 +03 -1 0.07
78 170 +62 +64 +47 -7.0 57.4 469 +2.7 0.0 -1 0.08
6.5 160 -15 +06 -1.4 -10.8 529 475 -09 -15 -% 0.08
62 157 -1.0 +07 -03 -11.4 536 474 +0.1 -0 0 0.045
53 154 -18 -05 -14 -129 53.0 456 -1.4 -12 0 0.08
59 153 -06 -0.8 +05 -100 539 478 +03 -05 ) 0.08
64 159 -1.7 -14 -10 -11.0 514 472 +02 -1.1 -% 0.08
60 155 -23 -16 -1.0 -114 510 463 -0.1 -10 -1 0.07
78 171 +28 +37 +16 -7.3 557 479 +0.7 +09 -1 0.07
65 160 +11 +16 +03 -10.3 46.3 +08 -05 - 0.069
52 226 +62 +60 -40 -80 615 444 +11 +09 -1 0.065
61 222 +50 +58 -45 -74 600 473 +22 -05 -2 0.065
49 230 +41 +55 -48 -77 604 459 +05 +0.6 Y 0.085
54 226 +51 +58 -44 -7.7 459 +13 +03 0.072
55 172 -42 -38 -46 -105 538 463 -23 +05 0 0.06
56 188 +42 +38 +12 -85 581 488 +1.0 +12 +% 0.08
58 173 -04 +04 +23 -100 558 474 -20 0.0 0 0.07
6.6 185 +08 00 -30 -88 558 488 -1.6 +0.1 -% 0.062
66 190 +04 +11 -10 -79 56.7 452 0.0 -0.7 0.10
65 182 +11 -04 -32 -65 565 488 -03 -02 -1 0.09
6.7 181 -09 +05 -31 -86 559 503 -1.2 +0.2 0 0.075
6.1 18.7 00 -10 -42 -98 545 472 -0.7 -05 0 0.07
62 182 +0.t +01 -20 -88 559 479 -09 +0.1 0.067
69 186 +1.1 +19 -14 -79 573 477 +28 -04 0 0.065
84 193 +36 +33 -02 -65 576 507 +21 -1.0 -% 0.07
73 191 409 -01 -20 -80 550 490 +10 -04 0 0.085
706 202 +16 +35 -07 -50 588 462 +26 -02 +% 0.085
76 189 +16 +24 -05 -65 568 496 +1.6 +0.1 -1 0.10
75 192 +18 +22 -10 -6.8 486 +2.0 -0.4 0.081
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better than those for the low-bias tapes
— high fidelity had been reached. |t
should be noted, however, that those
formulations with bias values from -1.8
to -0.7 were generally not the equal of
tapes with higher bias requirements.
Once again, keep in mind that a lower-
bias tape (say -1.5 dB) would have a
high-frequency loss (2 dB at 10 kHz) for
more normal bias (say -0.5 dB). There
are improvements in every single area
over the low-bias (-3 dB) tapes, but
some formulations in this category are
littte better. DAK HEC-SL, for example,
has MRLs all below 0 dB and a S/N
ratio of less than 50 dBA. There are
other tapes with all MRLs below zero dB,
and all of these have bias values on the
minus side.

On the other hand, Ampex 20-20+
and Grand Master, BASF Professional |,
Maxell UD and UDXLI, Memorex MRXs,
Realistic Supertape Gold, Nakamichi
EXIl, Scotch Master |, and TDK AD all
deliver very good frequency response,
excellent MRLs, very good S/N ratios,
and low modulation noise. The average
bias for these tapes was +0.1 dB. Re-
view of the table will allow comparing a
tape with any other, and with the averag-
es for the category. Do not put too much
weight on minor differences in frequency
response. The difference in sound be-
tween roll-off at 155 and 16.5 kHz is

Low-Bias Ferric Tapes
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S

very subtle, and such a difference can
be caused by a small change in the bias.
More important is the smoothness from
1 to 10 kHz shown in the plots.

Ferrichrome Tapes

This group of just three tapes showed
the best performance in response at -20
dB, MRLs at 100 and 400 Hz, and S/N
ratio. Modulation noise was very close to
that for the ferric tapes. The MRL at 10
kHz was somewhat better than the aver-
age of the better ferric tapes. The re-
sponses at 0 dB and the MRLs at 3 kHz
were not quite as good, however, and
the cause is unclear.

Cr0: Tapes

The eight tapes in this group showed
response limitations similar to the FeCr
cassettes at 0 dB, but the rolloff was at a
higher frequency. At -20 dB, the high-
end limit averaged 18.2 kHz, better than
any of the ferrics, although not equal to
any of the FeCr tapes. The high-end -3-
dB point could have been shifted out
very easily with a reduction in bias, but
with an increase in a broad peak around
10 kHz, putting it above the +1.5 dB
test limit. The S/N ratios were very
good, although not up to those of the
FeCr cassettes. The average modulation
noise was lower than the ferric or FeCr
tape averages. With the exception of
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Realistic Low Noise

BASF Professional Il and Realistic Cr0-
the test bias range was +0.5 dB, a
small change in requirements from one
tape to the other.

High-Bias Non-CrO: Tapes

The five tapes In this group had per-
formance that, on the average, was su-
perior in each area compared to the Cr0:
samples. There was some variation with-
in each group, however, and any pro-
spective choice should be compared to
the other 12 tapes in the two categories,
to say nothing about the FeCr formula-
tions or one of the better ferrics. The
flutter was very slightly higher than in any
of the other categories.

Low-Bias Ferric Tapes

DAK HE:Generaily smooth responses,
but limited In extent. Compression
across frequency range at zero dB level
with roll-off of lows. Continual, rapid vari-
ations in sensitivity of 0.5 dB. Skew con-
sistent within 1.5 dB at 10 kHz for C-
90s. Skew and bias of C-60s consistent
with C-90s. Many medium drop-outs.
Sonic-weld cassette, a bit rough.

K-Mart: Generally smooth responses,
but limited in extent. Compression
across frequency range at 0 dB level
Continual, rapid variations in sensitivity
of 0.5 dB or so. Consistent skew and
bias. Three medium and nine minor
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‘ou know us best for our reputation in audio. In
fact, it’s audiophiles like you who have made TDK
SA the best- selling High bias cassette in America
today. But here’s something you may not know: the
same Super Avilyn engineering principle that
revolutionized audio cassettes is in TDK’s equally
revolutionary new Super Avilyn video cassettes.

No wonder that TDK Super Avilyn is the first
4-hour capability video cassette to be quality
approved by the people who know: video cassette
recorder engineers. And even less wonder
that Super Avilyn makes possible an
image so stunning, you will feel as
though you are sitting in the
broadcast studio.
What’s more, TDK’s strict quality
control works to give you low wear
on delicate video heads, virtually
non-existent oxide shedding, and no
. . . problems with tape stretching, even
> ="l ' with repeated playback.
el - y ‘ That’s because TDK Super Avilyn

' ' S 3 = video cassettes are an actual compo-

i nent of the system, not just an
l ; accessory. Our tape is housed in a

precisien, jam-resistant mechanism,

for years of consistent high quality
video reproduction. And TDK Super
Avilyn VHS video cassettes are
compatible with all VHS machines,
both thase with short-play (2-hour)
or “r e capabilizy and those with short and
& long-piay (4-hour) options.

TLK Super Avilyn VHS video
casset=2s: model VA-T60, for one and
two-hour recording; model VA-T120,
for twe and four hour recording.

If you l:ke things to .cok as goad as
you likz them to sound, take a look.
K Electronics Corp., Garden

City, MY 11530. In Canada: Superior
Electrcnics Ind., Ltd.

&ATDIK

The Machine for your Machine. *

Enter No. 70 on Reader Servize Card
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dropouts. Sonic-weld cassette, a bit
rough, one of which jammed. Plastic bag
Lafayette LN: Generally smooth
response, but limited in extent, particu-
larly at 0 dB where compression
occurred. Continual variations in sensi-
tivity of 0.5 dB or more. Spread in sensi-
tivity of 2 dB from cassette to cassette
Consistent skew and bias within C-90s.
Bias 2.4 dB higher (-0 9 dB) for C-60s
Skew change caused 1.5 dB drop at 10
kHz re C-90s. One C-60 jammed. Five
medium drop-outs. Sonic-weld cassette.
Soft plastic box.

Lafayette Criterion: Generally smooth
response. Overall the best performer in
this category. Sensitivity spread of 1 dB.
Consistent bias, but one C-90 had
change in skew causing 3.5 dB drop at
10 kHz (on the three-head test deck).
The C-60s had skew resulting in more
than 10 dB drop with C-90 setting. C-
60s showed compression at 0 dB. Nine
major drop-outs.

Normal-Bias Ferric Tapes
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Realistic Concertape: Limited frequency
response. Compression at 0 dB. Con-
tinual, small variations in sensitivity. Con-
sistent bias and skew. Eleven minor
drop-outs. Sonic-weld cassette. Plastic
bag.

Realistic LN: Limited frequency
response. Compression at 0 dB. Ampli-
tude vanations generally less than % dB.
One C-90 much different in skew. Skew
effects for C-60s showed 3 dB spread at
10 kHz. Three medium and nine minor
drop-outs. Sonic-weld cassette

Royal APC/LN: Very limited frequency
response. Heavy compression at 0 dB
Continual, rapid sensitivity variations up
to 1 dB. Many major drop-outs. Exces-
sive drag tripped end-of-tape sensor,
preventing some tests. Sonic-weld cas-
sette.

Zayre Pro Range: Mediocre response
with continual, rapid sensitivity variations
up to 1 dB and heavy compression at 0
dB. Sensitivity variations prevented get-
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Capitol |

ting data on bias and skew consistency
Seven minor drop-outs. Sonic-weld cas-
sette. Plastic bag

Normal-Bias Ferric Tapes

Ampex Plus: Good frequency
responses, average for this category.
One sample showed periodic sensitivity
variations of 0 5 dB. Consistent bias and
skew for C-90s, and for C-60s, but C-
60s 0 7 dB tess bias (-0.6 dB) and had
different skew. Six minor drop-outs.
Ampex 20-20+. Good, smooth fre-
quency response Periodic sensitivity
variations of 0.3 dB Bias requirements
consistent for both lengths. C-60s
skewed slightly relative to C-90s. Four
very minor drop-outs

Ampex Grand Master. Very good,
smooth frequency response with excel-
lent headroom across the band Excel-
lent consistency in sensitivity, skew and
bias requirements for ali samples of both
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lengths. Two medium drop-outs. One of
the best ferric tapes.

AudioMagnetics High Performance:
Above average frequency responses
with good headroom across the band.
Sensitivity spread over 1.5 dB plus con-
tinual small variations. Skew quite con-
sistent from cassette to cassette, but var-
led some with time. Ten minor drop-
outs

BASF Performance: About average fre-
guency responses with lower than aver-
age headroom across the band. Sensi-
tivity spread 1.2 dB with very minor vari-
ations with time. Skew very consistent
for all samples. C-60s required 0.3 dB
more bias (to -1.3 dB). One medium
drop-out

BASF Studio: Frequency responses
headroom, etc. generally average for
this category. Excellent consistency in
bias and skew for aill samples and all
three lengths. Sensitivity consistent for
all C-90s and C-60s, but 2.6 dB lower
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for C-120s. One major drop-out

BASF Professional I; Very smooth fre-
quency responses, although not particu-
larly extended at -20 dB. Excellent head-
room and S/N ratio. Sensitivity spread
1.6 dB, with very little variation with
time. Bias requirement consistent, al-
though shift in skew with one sample

was evidenced with 1.5 dB drop at 10 -

kHz. One medium drop-out.

Capitol 1: Frequency responses gener-
ally smooth, but below average, as was
the MRL at most points. Sensitivity, bias,
and skew were consistent most of the
time and for most samples, but a siow
amplitude ""breathing’' in the higher fre-
quencies made assessment difficult. C-
60s required 1.8 dB lower bias (to -2.7
dB) One major drop-out. Sonic-welded.
Cardboard box.

Capitol  Music: Smooth frequency
respenses, but below average, as was
the MRL at most points. Consistent sen-
sitivity, bias, and skew among C-90s
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Memorex MRX,

and among C-60s, but C-60s were 1-dB
more sensitive, required 0.4dB less bias
(-1.0 dB) and showed 2-dB droop before
correcting the record head. Three very
minor drop-outs.

Certron HE: Average frequency
responses. Below average for MRLs and
other entries in table. Generally consist-
ent sensitivity, skew, and bias require-
ments  Peniodic small sensitivity varia-
tions. Five minor drop-outs.

Columbia Low Noise: Below average in
frequency response and other respects.
Sensitivity spread of 1.6 dB with minor
variations with time. Skew inconsistency,
with some samples down 6 dB at 10
kHz compared to most. C-60s required
0.9 dB less bias (-2.0 dB). Five very mi-
nor drop-outs. Sonic-welded.

Comsette Low Noise: This formulation
provides average performance in all
respects, with the exception of higher
modulation noise, for a lower-than-aver-
age price. Variations in sensitivity of up
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THE JVC RECEIVER.

Every bit as revolutionary as they look, and then some.

{n our case, looks are never deceiving. Be-
cause all our new DC integrated stereo receiv-
ers combine unprecedentedly revolutionary
styling with electronic design features that
reflect JVC's more than 50 years’ experience
in audio development and irnovation.

DC POWER AMPLIFIER DESIGN

Usually found only in costlier separates, JVC
offers DC amplifier circuitry in alf four of our
new receivers. By eliminating distortion-
causing capacitors in our interconnecting cir-
cuit sections, JVC designers have created an
amplifier that offers virtually distortion-free per-
formance (0.03% THD) not only over the entire
audio spectrum, but above and below it. As
aresult, all the sounds you hear are clearer,
cleaner and crisper. Moreover, our DC design
improves square wave performance and
eliminates phase-shift—both factors being of
paramount importance in distortion-free music
reproduction. In addition, Triple Power Protec-
tion circuits and dual power meters give you
safety and full indication of receiver operation.
There are four new JVC DC integrated receiv-
ers, offering your choice 0f 120, 85, 60 and 35
watts/channel* respectively.

S.E.A.—ALL THE WAY

JVC was the first receiver manufacturer to
offer a built-in S.E.A. Graphic Equalizer in a
quality receiver, and we continue this tradition
by incorporating this convenient feature in our
entire new receiver line. Far superior to even
triple tone controls, this JVC exclusive gives
you complete control over the entire musical
spectrum. You can attenuate or accentuate
any of five separate bands, covering the entire
audible range of music. And as an added
feature, we've incorporated a special button

so that the S.E.A. equalizer circuit can also be
switched to your tape deck, so you record
exactly what you hear.

PUSHBUTTON SOURCE SELECTORS

Unlike conventional receivers, ours inCorpo-
rate an advanced pushbutton source selec-
tion panel. Color-keyed LEDs indicate the
program source, and a full-function horizontal
pushbutton panel provides total control over
all receiver operations. Professional-type
slider controls set volume and balance.

SUPERIOR TUNER SECTION

High sensitivity and tuning precision are fea-
tured in all four new JVC receivers. Multi-gang
FM tuning capacitors, PLL MPX demodulators
and other circuit refinements provide optimum
frequency response and stereo separation

for FM, with maximum sensitivity for AM
reception—a.feature often neglected in re-
ceiver designs. A thumb-control tuning wheel
and accurate metering make station location
and fine-tuning easy.

Other features include Mode/Loudness/
Subsonic Filter switches and provision for
connecting two sets of speakers.

Features, styling, innovation and performance:
the four main things to look for in a DC inte-
grated stereo receiver. And you'il find them

all ina JVC. JVC America Company, Division
of US JVC Corp., Maspeth, N.Y. 11378. In
Canada, JVC Electronics of Canada, Ltd., Ont.

We build in what the others
leave out.

JR-S501 (featured at left). Below. JR-S401 {top); JR-S201 (bottom ieft) & JR-S301 (bottom right)
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