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E PIONEER CT -F4242.
THE LOGICAL SUCCESSOR

TO THE WORLD'S BEST SELLING
CASSETTE DECK.



WHEN SOMETHING
WORKS THIS SUCCESSFULLY

MOST PEOPLE WOULDN'T
MESS AROUND WITH IT.



114:h Fnieyi y Compunci v .

CD PIONEER'
WE BRING IT BACK ALIVE.

CI12121

HEA1 'Permalloy Solid"
recording/playback head xl,
Ferrite erasing head xi.

WOW ANO No more than 0.12%
FIUTEIR: (WRMS)

FRIQNIFNCY Standard LH tape: 30 to
RESPONSE: 13,000 Hz (40 to 11,000

Hz t 3 dB(, Chromium type
tape: 30 to 16,000 Hz (40
1° 12,000 Hz z 3 d8)

SICNeL
TO NOISE
RATIO:

BUT PIONEER COULDN'T L
WELL ENOUGH ALONE

WE'VE REPLACED THE WORLD'S BEST SELLING CASSETTE DECK WITH SOMETHIN

For the last two years, the CT -F2121 has
satisfied more people tl-:an any other
cassette deck in the world. Because the
major difference between it and much more
expensive front- oading cassette decKs was
price. Not per-orrmance..

But there remained one highly critical
group of people who were never satisfied.
Pioneer's engineers. Who were constantly
looking for ways to make it even better.

THE DIFFERENCES YOU CAN SEE.

The most obvious improvement over
tie old 2121 is the new front end of the
CT -F4242.

What isn't cuite as obvious is the
thinking behind it. The new push-button
oil -damped door, for instance, doesn't tilt in
like the CT-F2121's, or out like others.
Instead, it slides neatly up over the lighted
tape transport So it's easier to get your
cassette in and out of the deck.

This same kind of thinking went
into repositioning the hard Permalloy Solid
tape heads. Vertically. Right at your fingertips
where you wait them. So it's no hassle to
keep them free of dust and in good working
order.

Pioneer's engineers also put a great deal
of thought into features our competitors seem
to have given very little thought to. Features
like a three -position bias and equalization
switch, instead o' the more typical two.
And a six fin tape drive shaft, instead of the
common three, to hold your cassettes
more securely.

The point is, you'll see a lot on the new
CT -F4242 that you won't see on other
modestly priced cassette decks.

But there's more to tuffs deck than meets
the eye.

and flutter, the flywheel it the new CT -F4242
is massive. (In fact, it's 30% bigger than the
2121's.) Our bigger flywheel reduces wow
and flutter even further. Sc you get cleaner
and crisper recordings.

Then there's our new Dolby system.
Practically every decent cassette deck

today has some sort of Dolby system that adds
clarity to the music by red.acing tape hiss. But
the Dolby in the CT -F4242 cuts tape hiss enough
to produce an incredible signal -to- noise ratio
of 62 decibels. A figure comparable to
far more expensive equipment.

And although you'll find
a multiplex filter switch on many
cassette decks, you won't find
one on the CT -F4242. It's built-in.
Which literally means that you
can't make a bad FM recording.

If you're beginning to get the
idea that there are vast differences
between the CT -F4242 and other
decks for anywhere near tie same
price, you're right.

So visit your Pioneer cealer and
listen to the most sophisticated
cassette deck ever made far the
money. Pioneer's CT -F424'2

Once you hear it, you'll be glad
Pioneer couldn't leave well enough
alone.

e1977 U. 5. Pion

THE DIFFERENCES YOU CAN HEAR.

By far, the most impressive refinements in
the new CT-F42L,2 are the ones you can't see.

Inside, for example, where many cassette
decks use small flywhee s that can cause wow Walnut veneer N:l 41,iitei , vvu.11di C.Itci,....

Dolby OFF:48 dB (Standard
and LH tapes) Dolby ON:
58 dB (over 5 kHz,
standard and LH tapes).
When chromium type tape
is used, signalto.noise
ratio is further improved by
4.5 dR over 5 kHz.

ií-1424'
"Hard °eeaalloy Solid
recordnkplsyback head xl.
Ferrite era slag head xl.

No mare ,han0.08%(WI MS)
No mare lain -.2%IDIN)
Standard All Gape: 301014,000
Hzlaoar13000Hz d(1),
Ferrichroi:,iu + type tape. 30 to
16,000 ILz 44010 15,000 Hz

S dIR Chromium type tape: 30
to I6,t7p0 He 140 to 15,000 Hz
+v3dig
Dolby DF: more than 52 dR
Dolby DN: mere than 62 dR
lover S LlIz .tandard and
LH tap,.. WRen..hromiurn typo
tape is ztsed, signal. to. noise
rado isa:unh-r improvedlby
4.5 dH cv_'r 5 kHz,
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va .ar..
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THE PIONEER CT -F2121.
THE WORLD'S BEST SELLING

CASSETTE DECK.
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 High -conduction
gold-plated audio
connectors.

 Heavy-duty low -
capacitance cables
and soldered joints.

 "Super cable" that is
incredibly flexible and
has a third grounding
wire.

 Steel spring "flex -
protectors".

 1 and 2 meter lengths;
also DIN and exten-
sion connectors.

ddiscwasher inc.
1407 N. Providence Rd.
Columbia, MO 65201
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Two sources
of perfection in
stereo sound.

Match one to your equipment
"The right Pickering Cartridge for your equip-

ment is the best Cartridge money can buy."
We've been saying that for years; and tens of thou-

sands of consumers have profited by applying this
principle in assembling their playback systems.

If you have a fine manual turntable, the XSV/3000
is a perfect choice.

If you have a high quality automatic turntable,
then installing an XV -15/625E in its tone arm is a
perfect choice.

The summary advice of Stereo's Lab Test, in an
unusual dual product review, we think brilliantly
states our position: "The XV -15/625E offers per-
formance per dollar; the XSV/3000, the higher ab-
solute performance level." That makes both of these
cartridges best buys!

S0
LAB TESTS

I411

FREE!

Pickering's new XSV/3000 is a remarkable de-
velopment. It possesses our trademarked Stereo-
hedron Stylus Tip, designed to assure the least
record wear and the longest stylus life achievable
in these times with a stereo cartridge. Its frequency
response is extraordinarily smooth and flat; its
channel separation is exceptional; its transient re-
sponse affords superb definition. It represents a
whole new concept of excellence in stereo
cartridges.

Read the whole evaluation report. Send for your
tree copy of the Stereo "Lab Test" reprint; write to
Pickering & Co., Inc.,
101 Sunnyside Blvd.,
Plainview, N.Y. 11803.
Department A

® PICKERING
"for those who can [hear] the difference"

PICKERING & CO., INC., COPYRIGHT 1977
Enter No. 43 on Reader Service Card



FOR
EVERY

SYSTEM
WORTH

MORE THAN
$500

If you've invested $500 or even $5000 in
your high fidelity system, read on. Because
what we have to say can have a lot to do
with the quality of sound you're hearing.

Unfortunately, one of the most over-
looked components in a fine sound system
is the cartridge. And all too often, it can be
the one place where you skimped on qual-
ity. (Out of sight, out of mind, as they say).

We sincerely believe that an invest-
ment in a Sonus cartridge will truly surprise
you with the way it improves the quality of
your record reproduction. The analytical
quality of the Sonus brings out the inner
voices of complex musical passages clearly
and cleanly. Listening fatigue disappears.
And a Sonus introduces no extraneous
coloration of its own..

But what we're talking about is said
even better by Sonus owners. "Excellent
clarity," "more fulfilling sound," "open, airy
3-D sound," "superb depth and definition,"
"clean, accurate and transparent sound,"
are typical of thousands of enthusiastic
comments we have received from owners
of Sonus cartridges.

Make sure your cartridge matches
up to the rest of your system. Write us for
further information and the name of the
Sonus dealer nearest you.

Manufactured in the USA by:

SONIC RESEARCH, INC.,
27 Sugar Hollow Rd., Danbury,Conn.068 I 0

Herman Burstein '

Cro2 Pros and Cons
In the six years that chromium diox-

ide tape has been on the market, there
has been a discussion of its pros and
cotis compared with ferric oxide tapes.
Physical as well as magnetic per-
formance have been the subject of
debate, particularly the question of
abrasiveness.

Recently some new materials, again
pro and con, have appeared on the
subject. The interested reader can ob-
tain them free of charge by writing to
the companies indicated below. While
the charge that chrome tape is more
abrasive appears to have died down,
discussion of other aspects of per-
formance continues. The materials are:

1. Backgrounder on Headwear, a

paper published by E.I. du Pont de
Nemours & Co., Photo Products
Department, Magnetic Products Divi-
sion, Wilmington Delaware 19898.
Primarily this refutes the claim that
chrome tape is more abrasive than fer-
ric oxide tape.

2. The Advent Chrome Paper,
published by Advent Corporation, 195
Albany St., Cambridge, Mass 02139.
This too defends chrome tape against
the charge of abrasiveness, and goes
on to other aspects of performance
such as drop -outs, uniformity, signal-
to-noise ratio, price relative to per-
formance, print -through, modulation
noise, etc.

3. Nakamichi Technical Bulletin 5,
published by Nakamichi Research Inc.,
220 Westbury Ave., Carle Place, N.Y.
11514. This deals with past or present
claimed failings of chrome tape with
respect to abrasiveness, distortion,
consistency of performance, head-
room, etc.

Poor Erasure
Q: I have a Lafayette RK520 stereo

cassette deck which erases poorly. I

have to run the tape through the erase
five or six times before the erasure is
complete. This problem did not occur
when I first had the machine. What can
I do to troubleshoot the problem?-
Tim Mamassia, Baltimore, Md.

A: The trouble might lie in either a
defective erase head or in the absence
of sufficient oscillator current to
power the head. If your recordings are
normal-about the same frequency re-
sponse, recorded level, and distortion
problems as before the erase problems
arose-it seems unlikely that the
oscillator circuit is defective because
this circuit supplies the record head as
well as the erase head. Check the com-
ponents (resistors and/or capacitors)
leading from the oscillator to the erase
head and make sure that they are of
proper value. Check the oscillator
operating voltages specified in the ser-
vice manual. If all this checking fails
to turn up any suspects, then turn your
attention to the erase head and the
best check here is by substitution of a
new head.

High -Frequency Dropouts

Q: My problem is dropout during
playback of the tape on either of two
channels (not both at the same time) for
about a half second or so, which is
especially noticeable on the high fre-
quency portion of recorded material. I

am using a Teac 1500U tape deck,
Dyna PAT -4 preamp, Dyna 120 power
amplifier, an AR turntable, and a Shure
V15 phono cartridge. I had the deck
checked by Teac, and they claimed that
it was the fault of the tape, that is, wear-
ing of the oxide (I use BASF low -noise
tape). The dropout occurs at the same
point on the tape during successive
replays, so I would tend to agree with
them. Is it possible that either the
preamp or the pickup could be causing
the dropout?- R. Sadowsky, Brooklyn,
N.Y.

A: I doubt very much that the pre -
amp or cartridge could be the source
of your problem. However, there is a
slight possibility that on a high signal
level the preamp might block causing
a brief absence of sound. You can
easily check this if you bypass the

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

stamped, self-addressed envelope.

High Definition Phono Cartridges

Enter No. 56 on Reader Service Card
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Eyerything
you 11 ever need.

The Scott R 376 Receiver.

The Scott R 376 AM/FM Stereo Receiver
is our top of the line. It delivers all the power and
performance you'll ever need to enjoy records, tapes and
broadcasts. Now and tomorrow.

The Scott R 376 provides a full 75 watts minimum continuous RMS
power output per channel. Power enough to drive even low efficiency speakers
to room -filling volume. Both channels are driven into 8 ohms from 20 Hz to
20 kHz with an incredibly low 0.1% total harmonic distortion.

The Scott R 376 has every performance feature you'll ever need, too. Separate
channel bass, treble and midrange controls allow you to adjust response to best
match your speaker locations, room acoustics and listening taste. Dual tape moni-
tors allow you to operate two tape machines simultaneously. You can record live
performances or even copy tape -to -tape while another source is playing.

For three decades, Scott has been satisfying the needs of discerning listeners
with the very finest in high fidelity. Today, the R 376, like every Scott receiver,
continues this tradition of excellence.

For specifications on our complete line of audio components, contact your
nearest Scott dealer, or write H.H. Scott, Inc. Corporate Headquarters, 20 Com-
merce Way, Woburn, MA 01801. In Canada: Paco Electronics, Ltd., Quebec.

6M4 w040.4101

Separate han> treble and
midrange controls.
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center channel tuning meters.
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SCOTT
The Name to listen to.

SCOT T
Warranty Identification Card

Warranty Number: 101102
Model: R 376 RECEIVER

Serial Number: 304 7832/662 1745
Expiration Dare: September 15, 1980

Scott's unique, gold warranty card.
Individualized with your warranty, model and
serial numbers, and expiration date. Scott's fully
transferable, three-year parts and labor -limited
warranty is your assurance of lasting enjoyment.

IM distortion (lower than 0.1%).
Provides cleaner sound and eliminates listening
fatigue.
Individual low and high filters.
Minimizes turntable rumble, tape hiss, record and
broadcast noise.
Center channel and signal strength tuning meters
Provides precise tuning and indicates optimum
signal strength.
Phase locked loop multiplex section.
Maintains superior stereo separation.
Three position FM de -emphasis switch.
Permits proper reception of domestic, Dolbyized'
or European broadcasts.
FM Muting.
Silences interstation hiss and prevents the
receiver from picking up weak stations.
Loudness switch.
Boosts treble and bass at low volume levels.
Log -linear volume control with detents.
Spreads out the volume levels over a greater
portion of the knob rotation to provide finer con-
trol at low to moderate listening levels.
'Dolby is a registered trademark of Dolby Laboratories

Receivers / Tuners/Amplifiers / Turntables / Speakers/ Cassette Decks

Enter No. 54 on Reader Service Card
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Introducing New
Quantum by Memorex.
Four Reasons
It Sounds So Good.
ing of any type of music at high output, with virtually
no distortior.

2. Quantum has very high sensitivity. This maximizes
output and allows you to effectively capture all signals
at a greater level.

3. Quantum provides an excellent signal-to-noise ratio
because its high sensitivity is obtained ,pith no increase
in noise level. This means a pure, brilliant sound.

4. Quantum gives you high saturation, resulting ín a
wide dynamic range and broad recording flexibility.

Quantum achieves improved recording performance
while maintaining a high degree of mechanical
excellence. With long life. durability, precision edge
quality and excellent oxide adhesion.

The best way to hear the Quantum difference is to try it
out for yourself. Available in 7" x 1800'. 7" x 2400' and
101/2" x 3600' reels.

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

© 1977, Memorex Corporation, Santa Clara California 95052, J S.A.

preamp and feed the tape signal
directly into your power amplifier. If
the problem remains, this clearly ex-
onerates your preamplifier.

It seems the difficulty probably does
lie in the tape you are using or possibly
in the electronics of your tape ma-
chine. It could be that a high signal
level on the tape causes blocking in
the deck's playback amplifier. Try
playing your tape on another machine
and if the dropout remains, then it
must be the tape.

Tape Speed Synch
Q: Some tapes I recorded abroad at 3

3/ ips on an Akai M-9, using a power
supply of 220 V at 50 Hz, play back
slightly fast on my Akai 250-13, using a
power supply of 120 V at 60 Hz. Even
when I switch the power supply to 50
Hz the playback is still fast. However,
the recordings made on my 250-D play
back normally, so this machine seems
okay. How can I slow down the play-
back speed?-Reuben Wilson Jr.,
Poplar, Mont.

A: Your 250-D tape machine may be
fast so that tapes recorded at the cor-
rect speed on another machine come
out fast on yours. The fact that record-
ings made on your 250-D machine play
back satisfactorily is not proof that the
machine speed is accurate. All that is
happening is that the speed error in
recording is matched by the same error
in playback. On the other hand the M-9
tape machine may have been slow
while the 250-D is accurate. To tell
which machine is at fault, play a com-
mercial prerecorded tape on the 250-
D,and if it sounds right, then the 250-D
is exonerated.

One thing you can do to make the
machine at near the proper speed is to
hook the voltage tap on the power sup-
ply to the next higher voltage above
120 V. If the machine is hooked to the
150 V position but connected to a 120
V supply, then it will tend to run slow.

Direct Dubbing
Q: When dubbing, is it better to go

direct from one tape deck to another,
or should one go through the inputs
and outputs of a receiver?- Leonard
Weiner, Chicago, Ill.

A: The fewer electronic stages a
signal goes through the better as this
minimizes the chances of additional
noise and distortion, along with
altered frequency response. Hence it is
better to dub directly from one tape
deck to another.

AUDIO  December 1977
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It's time for everybody else
to start playing catch-up. Again.

From the very beginning, experts have acclaimed the
performance and feature innovations of Yamaha receivers
as nothing less than spectacular.

But now, we've outdone ourselves.
Yamaha is introducing a new line of receivers with such

unprecedented performance, it's already changing the
course of audio history.
Real Life Rated?"' While traditional laboratory measure-
ments provide a good relative indication of receiver
performance, they simply don't tell you how a receiver
will sound in your living room in actual operation. So
Yamaha developed a new standard for evaluating overall
receiver performance under real life conditions. It's
called Noise -Distortion Clearance Range (NDCR).
No other manufacturer specifies anything like it, because
no other manufacturer can measure up to it.

We connect our test equipment to the phono input and
speaker output terminals, so we can measure the per-
formance of the entire receiver, not just individual com-
ponent sections like others do. We set the volume control
at -20dB, a level you're more likely to listen to than full
volume. We measure noise and distortion together, the
way you hear them.

On each of our new receivers, Yamaha's Noise -
Distortion Clearance Range assures no more than a mere
0.1% combined noise and distortion from 20Hz to 20kHz
at any power output from 1/10th watt to full -rated power.
Four receivers, one standard. On each of our four new
receivers, Yamaha reduces both THD and IM distortion
to new lows-a mere 0.05% from 20Hz to 20kHz into
8 ohms. This is the kind of performance that's hard to
come by in even the finest separate components. But it's
a single standard of quality that you'll
find in each and every new Yamaha re-
ceiver. From our CR -620 and CR -820
up to our CR -1020 and CR -2020.

What's more, we challenge you
to compare the performance and fea-
tures of our least expensive model, the
CR -620, with anybody else's most

expensive receiver. You'll discover that nobody but
Yamaha gives you our incredibly low 0.05% distortion
and -92dB phono S/N ratio (from moving magnet
phono input to speaker output).

You'll also discover that nobody else starts out with
such a variety of unique features. Independent Input and
Output Selectors that let you record one source while
listening to another. A Signal Quality Meter that indicates
both signal strength and multipath. The extra conven-
ience of Twin Headphone Jacks. Or the accurate tonal
balance provided at all listening levels by Yamaha's special
Variable Loudness Control.
More flexibility. It's consistent with Yamaha's
design philosophy that you'll find the same low distor-
tion throughout our new receiver line. Of course, as
you look at Yamaha's more expensive models, it's only
logical that you'll find the additional flexibility of more
power, more functions, and more exclusive Yamaha
features.

For example, there's a sophisticated tuner, with unique
negative feedback and pilot signal cancellation circuits
(patents pending), that makes FM reception up to 18kHz
possible for the first time on a receiver. Plus other refine-
ments like a Built -In Moving Coil Head Amp, Fast -Rise/
Slow -Decay Power Meters, and Yamaha's own Optimum
Tuning System.
Now's the time to give us a listen. Our new receiver
line is another example of the technical innovation and
product integrity that is uniquely Yamaha. And your
Yamaha Audio Specialty Dealer is an example of uncom-
mon dedication to faithful music reproduction and genu-
ine customer service. It's time you heard them both.

If your Yamaha Audio Specialty
Dealer is not listed in the local Yellow
Pages, just drop us a line.

YAMAHA
Audio Division, P.O. Box 6600, Buena Park, CA 90622

©1977 YAMAHA INTERNATIONAL CORP.
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BY DYNACO
For over two years, Dynaco has been investigating the

degree to which accuracy can be attained in loudspeaker
design. Our selection of a Phase Coherent design-where all
elements contributing to the sound are precisely in phase-
is based on three factors: 1. Computer technology;
2. Advanced instrumentation and testing (the facilities of a
complete acoustics laboratory); 3. Controlled listening to
all types of music.

Our basic concept-fidelity to the original-has been so
fully realized that Phase 3 will be your only choice if the
sound of music live is your reference. Phase 3 is a new
expression of Dynaco craftsmanship; a significant
contribution to the art of high fidelity.

 Coherent design. Critical step mounting of individual
drivers and a special crossover insure all sounds arrive at
the ear at the correct time.
Extremely smooth integrated power and frequency
response with low distortion.
Excellent transient response. Emphasis on clarity and
definition. Complex program material remains unmuddied.
Relatively high efficiency for today's modern, low
distortion amplifiers.

Quality is everywhere ... in the drivers, crossover,
cabinet, and finish detailing ... but especially in the sound.

Model 80
under $400

Coherent
Sound

Ask for an in-depth
demonstration.

Don't be switched.
If not available at

your dealer, phone
Mike Patrick collect
at 609/228-3200, or

write, Dept. A-12.

DYNACD
Box 88, Blackwood, N.J. 08012

TM Tape Set
Q: Assuming that one has only

played partly through a reel of tape and
will not be able to complete the reel
until a day or so later, is it better to re-
wind the tape or can it be left in the
partly played position?- Leonard
Weiner, Chicago, Ill.

A: Leaving your tape in a partly
played position for a day or so is

hardly apt to cause a problem.

Stereo Jack Recording
Q: Can recording be done through

the stereophone jack of a receiver if
one wants to introduce tone or other
adjustments?- Leonard Weiner, Chi-
cago, Ill.

A: I think that, ordinarily, you could
record from your receiver's stereo -
phone jack into a tape deck. Depend-
ing on the output impedance of this
jack, you might have to be careful
about the length of cable to the tape
deck in order to avoid treble loss.
However, I doubt that you are likely to
run into this problem.

Tape Dubbing
Q: If I wanted to make a tape of a

musical selection which would yield
better results, dubbing from a pre-
recorded tape or copying a phono
disc?- Leonard Weiner, Chicago, Ill.

A: Generally it is preferable to copy
from a record rather than a tape since
the disc usually has a superior signal-
to-noise ratio. Each tape dubbing adds
about three dB of noise, and a pre-
recorded tape has gone through
several stages of dubbing. However,
this is better than it used to be owing
to the use of the Dolby noise reduction
system in making prerecorded tapes.

Tape Pop
Q. When my TEAC tape deck is put

into the record mode, an audible pop
is recorded on the tape. Is there any
way I can eliminate this?-Richard
Renf row, Lakewood, Col.

A. A capacitor of about 0.1 µF
mounted across the switch that puts
your machine in the record mode
may help. Results may be better if you
put a 100 -Ohm resistor in series with
the capacitor, and place this series
combination across the switch. It
would be best to consult TEAC if this
effort fails.

AUDIO  December 1977
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Introducing the Koss Theory of
loudspeaker design and the three new
Koss CM speaker systems that prove it.

Here for the first time is the culmination of a world-
wide search for the ultimate in loudspeaker design
within the limitations of today's technology and
within affordable price restrictions. Indeed it rep-
resents a breakthrough in loudspeaker technology
of such significance that it heralds the second
major revolution in loudspeaker design.

By utilizing a complex series of audio engineer-
ing formulas and the precise knowledge of com-
puter science, Koss engineers are now able to
derive and produce the optimum system param-
eters for any loudspeaker. The incredible result of
this engineering achievement is the new Koss CM

0 1977 Koss Ccrp

1010, 1020, and 1030 loudspeaker systems. Each
represents the ultimate speaker system available
in its price range. And each represents a listening
experience you'll have to hear to believe.

Ask your Audio Dealer to let you hear this new,
incredibly beautiful, Sound of Koss and to show
you how the Koss Theory of loudspeaker design
has created a whole new generation of loudspeak-
ers. And if you'd like to have our full -color bro-
chure telling all about the Koss Theory, write for
it, c/o Fred Forbes. Once you've heard these rev-
olutionary new loudspeakers, we think you'll
agree: hearing is believing.

KOSS CM LOUDSPEAKER SYSTEMS
hearing is believing

KOSS CORPORATION, 4129 N. Port Washington Ave., Milwaukee, Wisconsin 53212
Koss International/London, Dublin, Paris, Frankfurt  Amsterdam Koss Limited/Ontario  Koss K.K./Tokyo

Enter No. 30 on Reader Service Card



True four -point gimbal
centers and pivots tonearm
mass where vertical and
horizontal axes intersect
The four needle -point pivots
are tempered and honed to
produce microscopically
smooth surfaces. Each pivot
is matched to a ball -bearing
race only 0.157 inches
in diameter.

----__._

Cueing descent speed and
height are both adjustable,
providing complete control
of stylus setdown.

Vertical tonearm control sets
and locks tonearm height at any
point over an 8 mm range. Tonearm
thus parallels record with any cartridg,
for precise vertical tracking
without added mass of spacers.

Unique countesiaaance
contains two ir ,cat
anti-resonanc , ° .. : whi^t-
are specia ..
parasitic res
originating
tonearm cartrid e sNsterr
and chassis.

11
ir 1ilw

w,

Tracking force is applied.
with a tempered_
flat -wound spiral spring.
centered around the
vertical pivot. Stylus force
remains perpenCular
to the record even it the
turntable is not le -1M,

Straight-line utwfar
shape provides
maximum torsional
rigidity and lowest
effective mass



How to identify
the world's finest tonearm.

When one tonearm-among all those available-is
described as "the world's finest," some controversy
may be anticipated. Fine, we welcome that
possibility. There is far too little discussion about
tonearms-considering the critical difference they
make in how records sound and how long they last.

Simply stated, the tonearm's function is to
provide the correct cartridge -to -groove geometry
and to allow the stylus to trace the groove contours
freely, precisely, and with the lowest practical
tracking force.

Dual's engineering approach to tonearm
performance makes us feel confident of the
outcome of any comparisons.

The basic geometry.
The shape of the Dual tonearm is a straight

line from pivot area to tonearm head, the shortest
distance between those two important points.
Curved tonearms may look sexier, but contribute
extra mass, less rigidity and a tendency to lateral
imbalance. That's hardly consistent with
good engineering.

Every Dual tonearm is mounted in a true, four -point
gimbal. The tonearm mass is centered, balanced
and pivots precisely where the vertical and horizontal
axes intersect.

Identical pairs of low -friction needle -point pivots
and miniature ball bearings are used in both axes.
The precision and quality control standards applied
to their manufacture and assembly are usually found
only in aerospace and allied technologies.

Settings for your cartridge.
The vernier -adjustable counterbalance lets you

set zero -balance with micrometer -like precision
so that tracking force can then be set accurately. A
tempered, flat -wound spring applies tracking force
directly at the vertical pivot, and this force remains
perpendicular to the record even if the turntable

chassis is not level. Anti -skating is applied around
the horizontal pivot, directly counter to the skating
force, and it adjusts automatically to the varying
skating force encountered by the tonearm as it
moves across the record.

Another Dual refinement, not available on any
other integrated tonearm, is the Vertical Tonearm
Control. A vernier height adjustment over an 8mm
range allows paralleling the tonearm to the record
without cartridge spacers. Tonearm mass remains
as low as possible, and mounting and changing
cartridges are simplified.

Another Dual exclusive:
tuned anti -resonance filters.

The counterbalance contains two specially
tuned mechanical filters that absorb parasitic
resonances originating in the tonearm/cartridge
system and chassis. The result: flawless tracking
stability maintained even in the presence of external
shock and vibration whether caused by acoustic
feedback, record warps or dancing feet.

About all Dual tonearms.
The tonearm shown and described here is part

of our higher -priced turntables. But many of its
features are found in our lowest -priced model: the
four -point gimbal, the straight-line design, and the
precise mechanisms for balance, tracking force and
anti -skating adjustment.

In fact, we'd be willing to match the performance of
our lowest -priced tonearm against anyone else's
highest -priced tonearm. But one argument at a time
is enough.

Now that you've been "armed" with the facts,
we invite you to visit your audio dealer to examine the
tonearms you find there-separate and
built in-and decide for yourself which one
is indeed the finest.

No one can argue with that suggestion.

United Audio, 120 So. Columbus Ave., Mt. Vernon, NY 10553

As appearing in all leading audio publications.

Enter No. 15 on Reader Service Card
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Radio Remembrances

Dear Sir:
I really enjoyed Mr. Stosich's article

in the January, 1977, issue of Audio.
He is a fellow enthusiast and collector
of E.H. Scott radios. This is the first
time I have ever seen a thorough
discussion into the technical aspects
of these receivers. Of course, there are
plenty of contemporary articles
available, mostly in Radio News, but
most of them seem to have a "gee
whiz" attitude which leads one to
think that, perhaps, the reviews were
"colored" a bit. On the other hand, the
receivers were very advanced for their
day and so that attitude may be gen-
uine.

I am currehtly restoring the tuner
and amplifier chassis of a "Berkshire,"
RCA's entry into the high quality radio
field in 1948. Apparently, this was

14 originally a built-in unit as no cabinet
for it has survived. At the present time
it is operating extremely well on FM,
but AM bands (0.50 to 23 MHz) need
attention. Did Audio ever review this
receiver circa 1948?

It is interesting to compare the
features and operation of the RCA and
its contemporary at E.H. Scott, the
Model 800B. It has been my
understanding that one or more ex -
Scott personnel worked on the design
of the "Berkshire."

It would be both interesting and
enlightening to hear from any old
timers who worked on either the "Berk-
shire," or on any of the E.H. Scott
models as well. Also, members of the
Classic Radio Club would like to know
of any owners of such radios in your
readership, for our mutual benefit.

Bob Fabris
3626 Morrie Dr.

San Jose, CA 95127
Editor's Note: The Equipment Pro-

files section of Audio was initiated in
1952.- E.P.

Editorial Accolades
Dear Sir:

I would like to commend your Con-
tributing Editor of "The Column,"
Michael Tearson. He has long been a
consistent and constructive editor of
popular music, and his reviews and

comments are eagerly awaited each
month.

Many of us here in the Philadelphia
"fringe area" enjoyed him for many
years on radio station WMMR, and we
were very disappointed to see him
leave. Here's hoping that Michael
Tearson will continue writing record
reviews for Audio for a long time to
come.

Peter Forte
Tamaqua, Pa.

Nostalgia Buff
Dear Sir:

I am reading your nostalgia ar-
ticles about old radios with interest. I

go back to oatmeal coils, vario -
meters, cat's whiskers, and KDKA
(Pittsburgh) on a clear night. Then,
everything worked better with a pair
of grandes earphones.

I recently bought a remarkable old
Atwater Kent Model 70 (receiver). It
is a combination radio, center piece,
and flower pot holder for the living
room. All of this, plus it works per-
fectly and brings us the same bad
news broadcasts as the modern sets.
When I first plugged it in, I expected
complete silence ... or if it did work,
I wouldn't have been surprised to
hear Ma Perkins, or Vic and Sade.
But the set works perfectly, in addi-
tion to giving us a lot of needed heat
from all the tubes during these Wis-
consin winters.

Charles Conrad Ill
Racine, Wis.

Paraplegic Quandry
Dear Sir:

Where, oh where, can I obtain that
Rabid Audiophile Notions Parapalegic
45 Equalizer as listed on page 170 of
the Audio October Annual Equipment
Directory?

Afer perusing this impressive equal-
izer's extraordinary specifications, I

came to the conclusion that I could
not live without it as it would be the
perfect mate for my Lirpa I Trans-
oceanic receiver.

Excellent issue; keep up the good
work.

E. David Lee
Don Mills, Ont.

Canada

Why Bose speakers
may be hard to find

this month.
Simply stated, we're selling each
of our four Direct/Reflecting".
speakers faster than we're making
them.

You may ask why we don't make
them faster.

We probably could. But we won't.
One of the things that separates
us from the other guys (besides
our unique Direct/Reflecting"
speaker designs) is our uncom-
promising commitment to quality.
So, if we made Bose speakers
faster, they might not be as good.

And then they wouldn't be Bose
speakers.

Please be patient with us, and with
your Bose dealer.

Whether it's the Model 301, 501,
601 or 901 Series Ill, Bose
speakers are worth the wait.



No other speaker has ever
looked like this, no other speaker has

ever been built like this. And we believe
no other speaker, regardless of size or
price, can recreate the impact and feel

of live music like the Bose 901 Series III.
It is a speaker unlike any other.

Better sound through research.

In one page we cannot begin to describe the 901 Series Ill and the technology behind it.
So we've put together a comprehensive literature package 'bat includes a detailed 16 -page color brochure,

a 210 -page owner's manual, and a copy of Dr. Amar Bose's paper on "Sound Recording and Reproduction;' reprinted from Technology Review.
To receive this literature, send 51.00 to Bose, Dept. AU 11, The Mountain, Framingham, Mass. 01701.

Patents ssued and pending. Cabinets are walnut veneer.



Edward Tatnall Canby

I couldn't help it. I flipped like a flip-
flop circuit. The beginning of the end
of electronics? After 75 years? It just
could be.

Here's a whole new basic audio
technique with absolutely staggering
potential, at least in terms of band-
width, miniaturization, and infor-
mation -carrying ability-and not an
electron in sight. A complete system,
so new that it has been shaped up only
in the last few years
and yet also straight
out of present and
past practice, to the
point where much of
its technology will
already be second-
hand familiar to
audio design special-
ists and hobbyists

16 alike. Lightwave
audio!

Light -guide signal
transmission, powe-
red by incredibly
tiny lasers or LEDs
the size of a grain of
sand, modulated
with a pulsed digital
signal-what else?-
and transmitted via
extremely fine
"wires" of glass fiber
which, even so, are
already being
shaped in concentric
lateral layers to keep
the signal beam
cleanly in the center of the glass
channel via refraction (and so reduce
variable -path blurring). The light signal
is finally detected (back into elec-
tronic form) via equally tiny, solid-
state photo transducers, already
familiar enough as variants of the
ubiquitous transistor.

There you have the basics.
Generation of carrier. Modulation of
signal (digitally). Transmission via
waveguide glass (your fiber can reach
for miles and go around corners any
old way). And detection of signal. An
old familiar sequence in an utterly new
medium. Oh, yes-how about ampli-
fication? If you can't amplify your
light signal, you are as helpless as we

were back before the vacuum tube. Of
course, there is amplification! What
else does the very word LASER mean?
Light amplification by stimulated
emission ... that is the key, No. 1 to
the whole new system. The key No. 2 is
the wave -guide fiber, now already
practical and still under intensive
development. Plus the absolutely
essential digital technique, which
provides the clean-up that allows a

weakened and muddy light signal, full
of light noise, to be reconstituted into
a new signal as good as the original.

Where It All Began
Now, be sure you understand that

all this excitement comes, at the
moment, strictly from outside audio as
we practice it. The locus of the fer-
ment is, oddly, just where it was when
the very first audio of all (i.e. the
transmission of sound via electron
flow) occured back in 1876-the
telephone. Ma Bell is responsible for
the new technique, with assists from
such likely sources as the Japanese
(who are working on glass fiber

technology). And it is the telephone
network for which the entire existing
system has been specifically
designed-and put into practice.
Glass -fiber communications became
official and commercial in April of this
year in Chicago. Out there, people are
actually talking through glass via light,
hundreds of them simultaneously.

If, by chance, this is new to you,
your mind is probably buzzing with

questions (it should
be!), and in my
space, with my
slightly journalistic
audio, I can best do
no more than get
you excited, in-
terested, or at least
aware. Is Ma Bell's
equipment practical
for us, in whole
areas of audio from
broadcasting to
recording and home
hi fi?

Of course, it's not
practical-not now.
Purely visionary. Not
in any way
systematically deve-
loped, for us, or any
part of us audio
people. Maybe not
even thought -about

= yet, except by small
devils like myself
who don't have to do

1 the work. Yet even
so, for any half -inventive audio mind
the thing should be mind boggling,
assuming you know what boggling is.

Developed and yet not developed!
Very advanced and already beautiful
as telephone technology. I'll have to
use that favorite word of the physicist
and mathematician-elegant. The
whole system, as Ma Bell has worked it
out, is just marvelously elegant.
Elegant, even though there is ob-
viously much work still to be done,
because this system is complete and
coherent, coherent as the very light
which pulses it out of the micro-
miniature grain -sized lasers and LEDs.

And yet much is obviously irrelevant
for us. The phone company's major
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1976: ADC CLAIMS THE XLM MK II
SHOWS "NO PERCEIVABLE WEAR
OVER THE LIFE OFA RECORD:'
AND PROVES IT

1977: ADC CLAIMS THE NEW ZLM
WITH THE ALIPTIC 'STYLUS
HAS EVEN LOWER WEAR AND
BETTER PERFORMANCE.
AND PROVES IT AGAIN.
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Introducing the ADC ZLM
cartridge with the ALIPTIC [ stylus.
It's a revolutionary new cartridge design
that has taken the state of the art a giant
step closer to the state of perfection.

Because of last year's XLM MK II
record wear test results, we confirmed
our thinking on how to design the per-
fect stylus tip shape. It combines the
better stereo reproduction of the ellip-
tical n stylus shape with the longer,
lower wearing, vertical bearing radius of
the Shibata n shape. The result is our
revolutionary new ALIPTIC stylus.

And that's only the beginning.
The ALIPTIC shape is polished onto a
tiny .004" x .008" rectangular nude
diamond shank, which has reduced the
tip mass of the XLM MK II by an incredi-
ble 50%. This tiny stone is mounted on
our new, tapered cantilever, which
reduces effective tip mass even further.

The XLM MK II tests also proved
the importance of tip polish in reducing
record wear. So the ZLM is polished
with a new, more expensive, more
effective patented polishing method.

The ADC XLM MK II has long
been known for its uncolored, true
sound reproduction. The ZLM goes
even further. Sound reproduction is
completely open and spatial. And indi-
vidual instrument placement can now
be identified with even greater ease.

The ZLM tracks between 1/2
and 1% grams. Frequency response is
± 1dB to 20kHz and is flat to even higher
frequencies; out to 26kHz ± 1 %2dB.

As you can see, by reducing the
tip mass even further, we've come
closer to the ultimate in pure sound
reproduction. To prove it, every ZLM
comes with its own individual frequency
response curve n, signed by the ADC
technician who tested it.

This means that the ZLM car-
tridge will reach every sound lying
dormant in your records, transmitting
them faithfully through your hi-fi system
without altering the sound or the health
of your records.

Not only do we think the ZLM
is one of the most exciting cartridge
designs to come along in years, but we
can prove it.
Superior performance we can prove.

CARTRIDGES

Audio Dynamics Corporation
Pickett District Road
New Milford, Conn. 06776
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concern, as always, is distance. Their
present parameters allow for a glass
fiber up to almost a dozen kilometers
long with recovery of a useably clean
telephone signal-I should say, hun-
dreds of useable signals-that may be
fed back into conventional phone
channels or passed along to more
fiber. Now I can imagine that in special
audio applications such as cable TV
and large studio wiring complexes, this
sort of length could be very important,
at a vast saving in cost and size and, of
course, in metal. No copper. Just re-
fined sand, of which the supply is

rather large and the reserves near -in-
finite. But wait until you hear about

the size and the bandwidth. There is a
lot more to this than convenient
miniaturization.

I do not exactly envision five or six
miles of light -guide glass inside an
average home hi-fi system. To what
purpose? Nor do the Ma Bell signal
parameters apply to our sorts of audio.
Why bother to send almost 700 iso-
lated signals each limited to 4 kHz
bandwidth, 'round and 'round through
one single tiny hairlike "wire"? That is
precisely what Ma Bell is now doing.
But look! -and think a bit. What if
you limit yourself to a mere 100
separate signals of a correspondingly
wider bandwidth? Or if you manage

THE EQUALIZATION LEADER...

WHY? Because WE CARE about HOW an equalizer does its job BEST!
That's why we provide our customers with our exclusive...

10 -POINT "TOTAL -SYSTEM EQUALIZATION"

YOU NEED MORE THAN JUST AN EQUALIZER ... FOR
OPTIMUM EQUALIZATION BENEFITS, HERE ARE THE TEN
ESSENTIAL ELEMENTS YOU NEED:

1 YOU NEED VISUAL ZERO -GAIN LEVEL INDICATION: SOUNDCRAFTS-
MEN provides combination zero -gain controls with LIGHT EMITTING
DIODE indicators to show when exact zero -gain is accomplished. Ad-
justing the zero -gain controls for equal LEI). intensity assures you of
inout vs. output level matching.
2YOU NEED FULL -SPECTRUM BOOST OR CUT CONTROLLABILITY:
SOUNOCRAFTSMEN'S "zero -gain" circuit provides an additional 18 dB
control -range over the full spectrum 20 to 20,480 Hz on each channel
for instantaneous input-output zero -distortion signal matching.

3YOU NEED AUTOMATIC/CONTINUOUS OUTPUT -OVERLOAD WARN-
ING SIGNAL: SOUNDCRAFTSMEN'S 2 top L.E.D.'s glow brightly, (bot-

YOU NEED AN ACCURATE, EASY -
9 TO -USE INSTRUCTIONAL TEST

RECORDING FOR ENVIRONMEN-
TALEEQUALIZATION: SOUND -

CRAFTSMEN includes Test
Rec rd recorded and de-

signed exclusively for
SOUNDCRAFTSMEN equali-
zers. Without any expensive
test equipment or technical
knowledge, you can quickly

tune the acoustics of your
room, just by following the

announcer's step-by-step
directions.

"THE PERFECT PRE -AMP"
for all the great new Super -Power amps -
rated "State -of -the -Art" and "Best Buy"
in magazine Test Reports. PE2217 has ALL
RP2212 features, PLUS 4 separate phono
preamps, 3 -tape dubbing/patching, front
tape in/out, etc.

Cn
PE2217 (IRackCMounts) r $529.50

tom LE.D.'s off), if output voltage is boosted excessively. thus ellm-
Ineting the danger of distortion and/or damage to related equipment
resulting from the high voltages that can be generated by any fine
equalizer.

4 YOU NEED A POSITIVE METHOD OF READING 1 dB SETTINGS . .

5 YOU NEED AT LEAST 24 dB TOTAL CONTROL OF EACH OCTAVE ..

6 YOU NEED A UNIT THAT WILL ADD ZERO NOISE AND DISTORTION
SOUNDCRAFTSMEN'S signal-to-noise and distortion performance fig
ures are far superior to most high fidelity components. SOUNDCRAFTS
MEN products are used in professional broadcast and recording
systems, assuring you of completely noise -free and distortion -free
integration into your system.
7YOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL "EQ" CURVES.

ló YOU NEED THE ABILITY TO EQUALIZE TAPE RECORDINGS...

10
YOU NEED A MEMORY SYS-
TEM FOR "EQ SET -RESET
REFERENCING": SOUND -
CRAFTSMEN provides you with
a quantity of "COMPUTONE
CHARTS" for recording the ex-
act setting of each octave con-
trol for future reference and
resetting. Automatic "Instant -
Memory Programming" is read-
ily available by cutting off the
"Computone Chart," holding
against front panel, and mov-
ing up knobs into position.

4414f.ffTt:,
ell INIIIIMIMB

GUARANTEED SPECIFICATIONS
FREQUENCY RESPONSE: - 0.5 dB 20-20,480Hz
THD: Less than .1% @ 2 v., Typ: .05% @ I v.
S/N RATIO: Better than 106 dB @ full output. Bet-
ter than 96 dB @ 2 v. RMS. FILTER TYPE: Toroidal
and Ferrite -core. INDIVIDUAL OCTAVE -CONTROL
RANGE: Minimum -±12 dB (Typ. ± 14 dB), each oc-
tave centered at 30, 60, 120, 240, 480, 960, 1920,
3840, 7680, and 15,360Hz.

RP2212 (Includes Cabinet or Rack Mounts) $369.50

RP2204 (Same as 2212, except no LED's) $329.50

2O 12A (Same
as 2212, except no LED's and

Tape EQ thru rear panel patching) $299.50

FREE1
THE "WHY'S AND HOW'S

OF EQUALIZATION,"
an easy to understand explanation of
the relationship of acoustics to your
environment. This 6 page booklet
also contains many unique ideas on
"How the Soundcraftsmen Equalizer can measurably
enhance your listening pleasures." "How typical room
problems are eliminated by Equalization," and a

"10 -point self -rated Equalization Evaluation Check -

List," plus Specs and Reviews.
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barely to make do with, say, 50. Or 40,
like my favorite future -forecast sys-
tem, the traveling sound show "Entity
I" which a few years ago generated 40
channels of simultaneous sound from
20 individual Ampex tape players. Ha,
Entity! Are you there?

The glass wave -guide isn't even the
size of a human hair. It is much
smaller, if I am right.

The way Ma Bell does it, presently,
is to make up a flat half -inch -wide
cable of 24 glass fibers in two 12 -fiber
layers. Sounds very telephonish,
doesn't it, and we don't necessarily
have to do it that way. Ma Bell, after
all, has to cope with manholes and
underground conduits and a thousand
other gross interferences to transmis-
sion efficiency. Do we? Anyhow, the
phone company's present cable can
carry more than eight thousand com-
pletely isolated and separate two-way
phone conversations, at the bandwidth
already mentioned, 4000 hertz. Please
retranslate that for yourself, (a) into
wide -range hi-fi signals, just for a

breather say 20 to 20K, or if you wish,
zero to 50K. And (b), into video chan-
nels, wideband and full range for
color. Not quite 8000 of them, but
quite a few, even so, for one measly
little flat tape -like conductor cable,
roughly the size of those cable TV con-
ductors they run around the walls of
city buildings.

D.c. To Light
Now you see why I flip-flop. Band-

width! That is the overall biggest thing
in glass light -guide technology. Band-
width absolutely beyond belief, be-
cause of the very nature of light as a
form of matter/energy and a medium
for modulated transmission. We think
we're pretty good with our advanced
electronics, and indeed present civil-
ization depends to an awesome extent
on those megahertz and gigahertz
devices we get to know so well. But
light is the Einsteinian end, the
ultimate, as far ahead of the mere elec-
tron stream as, say, the electronic
switching circuit is ahead of the old-
fashioned mechanical flip switch-
speaking of flip-flops. Light opens up
the same sort of unbelievable "space"
as the radio and X-ray telescopes have
done, though oppositely.

Let us sum it up. The coherent laser
light generator offers an ideal modula-
tion bandwidth of a mere 100 trillion
cycles, for anything you want to ac-
complish. The Editor would never
allow me to write that number out in
figures-I mean straight figures, not
logs. It would take up a paragraph of
zeros.
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HIGH BIAS.
These cassette deck

manufacturers are highly biased for SA:

AIWA AKAI DOKORDER JVC
KENWOOD MERITON NAKAMICHI

OPTONICA PIONEER SANSUI
SHARP TANDBERG TEAC
TOSHIBA UHER YAMAHA

And aro joined by these
in recommending SA for use in their decks:

BANG & OLUFSEN DUAL FISHER
HARMAN/KARDON 'LAFAYETTE

ROYAL SOUND SANKYO
AND MANY OTHERS.

There's been a quiet revolution going on in the cassette world.  Leading makers of quality
cassette decks have adopted TDK SA as their reference standard tape for high (Cr02) bias and
equalization settings.Why TDK SA? Because TDK SA's advanced tape formulation and super
precision cassette mechanism let them (and you) take full advantage of today's advanced
cassette deck technology.  In addition, a growing number of other companies are recommend-
ing SA for use with their machines.  So for the ultimate in cassette sound and performance,
load your deck with SA and switch to the "High" or "Cr02" bias/EQ settings. You'll consistently
get less noise, highest saturation and output levels, lowest distortion and the widest dynamic
range to let you get the best performance from any quality
machine. CIBut you needn't believe all this just becauseweTDIK,
say so. All you have to do is check our references.
TDK Electronics Corp., 755 Eastgate Blvd., Garden City, N.Y. 11530.

In Canada: Superior Electronics Industries, Ltd.
Enter No. 62 on Reader Service Card

The machine for your machine.
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Not all of that bandwidth is avail-
able to you via this new phone
technology in its present state of prac-
tical development. But the jump up-
wards is so enormous, even so, as to be
breath taking. It accounts for those
8000 two-way calls per cable. With in-
evitable improvements in technology,
a much larger part of the total band-
width will be right there for us to use-
if we can use it. Can we? Heaven alone
knows! But the thing exists, it is there.

Something will be done, without any
doubt at all. And it will be you, collec-
tively, who will be doing it.

Before, I quit flip-flopping, a few
more answers to fundamental ques-
tions. Let me say at once that all credit
goes to Ma Bell herself, the main and
ultimate source, via my own chief
source of inspiration, a detailed and
objective article in Scientific American
(August, 1977) which, without going
beyond present telephone use, gives an

Phase Linear 700B:
The most powerful, most
dependable power amp

for the money.
The Phase Linear 700B is the
unchallenged value leader among
all the power amplifiers on the
market today. No other home
stereo amplifier at a com-
parable price offers
the power, the perfor- The Powe
mance or the relia-
bility. The 700B is
designed for the
serious listener who
recognizes that
several hundred

watts of amplifier power is
imperative if recorded music is to
be heard at realistic levels throJgh
modern, inefficient loudspeakers

without disto-tion or
tnCl clipping. Listen to the

rful Difference Phase Linear 7003
at your dealers soon;
it may well turn
out to be the
last power ampli-
fier you will
ever own.

e JSA. Distributed in Canada by H. Roy Gray. LTD

admirably detailed account of all
phases of this development. It should
be your inspirational wave -guide bible
for glass technology, at least until
something further appears. That won't
be long, I expect.

How about the incidentals? How
about such mundane things as con-
nectors, switches, and so on? They are
already well in hand, along with alter-
native ways to power the glass fibers
and to detect the signals, each with its
useful parameters and limitations,
each still under development. Take it
from beginning to end. The digital
coded signal is, of course, now set for
phone company needs and ties into the
present working system. That coding,
too, is widely open to variation for dif-
ferent purposes. It is now 8000 sampl-
ings per second and eight binary units,
for 256 levels of amplitude, rather
modest parameters if I am right. You
digital people can get your minds to
work on that. Plenty of room to ex-
pand. The light sources and the wave
guide I have described; both the LED
(infra red) and the laser, feed directly
into the ends of the fiber. Advantages
to both light sources, and both are no
more than advanced transistor -like
layered -deposit micro -units very much
like the structures we know in many
sorts of electronics. Similarly, the
detectors are solid state and familiar,
alternatively at the moment a PIN type
junction light detector or a more effi-
cient avalanche -type detector. Be-
cause of its narrower, more coherent
beam, the laser would seem to be out
ahead, and the avalanche -type detec-
tor a better bet-but who knows.

That mundane necessity, the con-
nector, would seem to be a tough prob-
lem-light beams from the end of one
tiny fibre into another. Solved. There is
a 0.5 dB loss for each such "splice"-
not bad. As for signal loss within the
glass fiber, it is now about 5 dB per
kilometer, which is not very much per
meter, or per inch. Switching-light
switching, not electronic-is in the
works, though most of ours would
probably be in the electronic aspect of
signal processing, the easy way for the
moment. Digital pulse spreading, the
blurring of pulses over distance which
was the major unexpected problem in
the first long telegraph cables, is a

problem now for phone people but rel-
atively minor for short -distance audio.
You can have all the pulses you could
ever need, like 5 X 10° per second as a
starter. Enough?

Well, enough of this-and more
later. And keep your eye out for more
block busters, like integrated light
signal processing within thin films, the
light equivalent of the IC. WHERE will
it all end?

Enter No. 42 on Reader Service Card AUDIO  December 1977



"Iwas avictim of turntable hype:'
"It was the same old con you've heard before. Only a single play

turntable can give you best performance.
And I believed it all until I started shopping for a new turntable.
What I discovered was that BIC has re -written all the old rules.
It's built in the USA so you're not paying for import duties, an ocean

voyage, or currency fluctuations.
And, it's been engineered with fewer parts which not only saves money,

but improves performance.
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Plug a BIC into your system and you have a terrific single play unit, a
great changer when you want it, and a precision instrument that's a joy to
behold.

It was only a matter of time till someone re -wrote the rules, and
brought you a first-class turntable
from about $85 to about $289.

If you're sick of compromising,
ask your hi-fi salesman about
a BIC." DO

"BEE -EYE -CEE" TURNTABLES SELL FROM ABOUT $85 TO ABOUT $289. FOR DETAILS AND SPECS GET
OUR "5 TURNTABLES" FOLDER FROM YOUR DEALER OR WRITE US. B IC, WESTBURY, LI, NY 11590.
()1977 BRITISH INDUSTRIES CO. A DIVISION OF AVNET INC.
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Bert Whyte the ne
Back in 1972, I reported on the use

of delay lines, specifically the Delta T
digital -delay unit, and an acoustical
delay line, the Cooper Time Cube, for
the synthesis of quadraphonic sound
from two -channel stereo sources and
the simulation of "concert hall"
acoustics in the listening room. Mainly
from the standpoint of economics, the
Delta T was $4000 and the Time Cube
$850, I emphasized the use of the Time
Cube. I pointed out that no matter how
expensive, elaborate, and high in quali-
ty a component sound system might
be, it could not furnish the
psychoacoustic equivalent of the con-
cert hall listening experience without
some means of simulating the acoustic
ambience of a concert hall in a listen-
ing room. The 14-mS and 16-mS delays
available from the Time Cube did an
excellent job of creating a non -
coherent "hall sound" and a convinc-

22 ing illusion of spatial ambience.
In January, 1976, I related how the

simulation of "concert hall" acoustics
could be improved by feeding the out-
puts of the Time Cube delay lines into
the AKG BX-20 Torsion Transmission
Line reverberation unit. The idea was
that the 14-mS and 16-mS delays of the
Time Cube would approximate the
first order reflections (early sound)
from the ceiling, walls, and floor,
preceding the onset of reverberation
and enhance the illusion of a large
hall. The BX-20 could provide up to
four seconds of reverberation and in
combination with the Time Cube do a
very effective job of spatial enhance-
ment of stereo material. However, the
pair of devices cost over $4000 and
were hardly products for the audio
consumer.

New Developments
Since my initial forays into the uses

of delay and reverberation in the home
listening experience, there has been
ongoing interest in these phenom-
ena, and it is evident that the simula-
tion of concert hall acoustics is an idea
whose time has come. Thus, in the last
few years a number of devices for the
generation of delay and reverberation
have appeared on the market at an
average cost of about $600. Some
models operate on digital principles,
and others are analog devices. There

are advantages and drawbacks for
both types, and this has a considerable
bearing on their acceptance by audio
consumers. Since the introduction of
these relatively low-cost delay units,
many audiophiles have auditioned
them and have become positively en-
thralled with their performance. When
they play a favorite classical recording
and experience the dramatically in-
creased sense of "liveness" and almost
palpable "presence" of the sound af-
forded by the delay, their reaction is
unbridled enthusiasm. For many audio-
philes, this enthusiasm never wanes,
and their delay unit is a source of
unending delight. For other audio-
philes, depending on their other
system components, certain sonic
flaws in the delay units begin to in-
trude on the overall sound quality.

AKG BX-10

They become aware that there is insuf-
ficient echo density . . . not enough
multiple reflections with enough
amplitude ... for an accurate simula-
tion of hall ambience. They hear some
low level distortions, and most im-
portantly, they hear the illusion -
destroying hiss as a result of poor
signal-to-noise ratio. Inevitably, some
disillusionment creeps in, for while
they like the spatial enhancement of
the delay systems, they don't want it at
the expense of basic audio parameters.

At the same time as the delay units
began to appear on the market,
another phenomenon was beginning.
This was the appearance of what best
could be described as "garage" or

"basement" recording studios.
Originally set up to record rock groups
who couldn't afford professional
studio facilities, they soon evolved
from strictly amateur operations into a
new kind of semi-professional status.
This, as presently constituted, is a
whole new market entity. It is enjoying
mushrooming growth, and many audio
manufacturers are specifically cater-
ing to them, with many products en-
tirely new on the audio scene. These
basement operations kept alive the
four -channel tape recorder, and soon
specialized models with the all impor-
tant "sync head" overdub facilities ap-
peared. Here was a new market for
small but sophisticated mixing con-
soles, mikes, stands, booms, mini -
synthesizers and other electronic in-
struments, tape, test instruments, and
all the other myriads of paraphenalia
used in recording. Lately, many base-
ment operators have upgraded them-
selves to eight tracks on half inch tape,
with dbx noise reduction facilities.
Make no mistake . . . these people
spend a lot of money, and more and
more companies are bringing out prod-
ucts to climb on this bandwagon.

However, it must be emphasized
that in spite of this trend, there is a sort
of general "break point," a "money
barrier" if you will, which precludes
the acquisition of equipment beyond a
certain price range. Obviously, this in-
cludes many professional items, and
most unfortunately for the smaller
firms, this means the majority of
reverberation and delay devices. The
EMT gold -foil reverb unit is about
$4500, the EMT reverb plate about
$6000, while the fancy EMT 250 digital
reverb is a cool 15 Gs. The Lexicon and
Eventide delay units are several thou-
sand dollars. The AKG BX-20 is around
$3200. What to do? Some ambitious
types, with time and some money,
build their own glass -lined reverb
chambers, but they suffer from a fixed
reverb time, which may not necessarily
be usable for all their recordings.
Others try to use tape delay systems,
but they have various drawbacks. In
desperation, some use cheap springs,
but the weird colorations soon drive
them (and their clients) berserk. A few
try to use some of the audiophile delay
units previously described.
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Crit:cs and audiophiles agree -
the listening quality cf the DQ-10
its unes celled. What accoun=s for
its sup.erb performance?

Time
Much crecit .7 -or its sirootn oher-
ence must be given to the precise y
matched transient characteristics
cif the livedr:vers. And, a good
deal hrs been written aboat the
DQ-10 and its extraordinary solu-
tion to the ?roblems o= time de-
Iay or phase distortion. It : s
rot surprising that other l-ich
cuality speaker designers
I ave followed suit in offer-
ing their versions of time
celay oorrect_on.

...and Time Again
The real "secret' tc the unprece-
dented perfcrmarce of the DQ-10
lies in Jon Dahlquist s patented
method for reducirg diffraction, a
more audible and c structive form
of time distortion. Tie separate
baffle plate on which each driver

is mounted is dimensionec to
minimize d (fraction in the fre-
quency bard in which i: o3erates.
Thus, the effect of the sound we
hear is that of a driver mountec in
free space, without obstructions
or surfaces to distort the original
sound source.
It can be sa=d that the DQ-10
eliminates inaccurate reproduction
caused by t me elements-inertial

time delay, and diffraction tine
delay-distortions tha: limit

the performance of ccnven-
tiona speaker systems.
That s why the more critical
listener will select tie DQ-10.
Tine and time aga n.

Ell" HLQ Ill ST
27 Hanse Ave., Freeport, N.Y. 11520

Enter No. 12 on Reader Service Card
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INTRODUCING
SIX WAYS TO IMPROVE

YOUR HEARING.
AKAI introduces just what

the doctor ordered to improve
your hearing: six great -sounding
receivers that put real heart into
your system, whether you listen
to tape, records or FM.

Choose from six power
ranges -15 to 120 watts per
channel - with suggested retail
prices from $179.95 to $629.95.
So now, no matter what receiver
you want -a good basic unit
or a unit with all the features an
audiophile demands -AKAI's
for you. You can feel confident
that dollar for dollar, spec for
spec, you're getting the true-to-
life sound you expect from the

name AKAI. And a receiver that
delivers better tuner sensitivity
and less distortion at all volume
levels is what a good receiver
is all about.

Compare performance,
features, design and value at your
AKAI dealer. And start hearing
what you've been missing.

Watts/ Power
Model RMS OHMS Band Width

AA -1115 15 8 40-20,000 Hz

AA -I125 25 8 20-20,000 Hz

AA -I135 35 8 20-20.000 Hz

AA -1150 50 8 20-20,000 Hz

AA- 1175 75 8 20-20.000 Fü

AA -12C0 120 8 20-20,000 Hz

AKAI

Total Harmonic
Distortion

no more than 0.5%

no more than 0.3%

no more than 0.2%

no more than 0.1%

no more than 0.08%

no more than 0.08%

ART COLLECTORS:
For an 18" x 24" reproduction of this Charles Bragg etching suitable for framing,
send $2 to AKAI, Dept. A, P.O. Box 6010, Compton, CA 90224. ATTN: Doctor.

A Reasonable Cost

I have a couple of pieces of equip-
ment, which used singly or in combina-
tion, will furnish either an audiophile
or a "semi -pro" studio operator with
highly satisfactory delay and reverb
facilities. One of our great audio
pioneers, Rudy Bozak, has introduced
the Celeste Model 900 electronic
sound delay unit. This is an analog
delay system, utilizing Reticon charge -
coupled devices, a "bucket brigade"
system which affords up to 50 milli-
seconds of delay and a remix facility
for the stereo channels for reverb
simulation. A slim 21/2 in. high by 171/2
in. wide, the unit controls from left to
right are Output level, with an output
of 0.7 volts rms, which is sufficient to
drive most pre -amp high level inputs;
Blend, which is continuously variable
from all direct to all delayed sound;
Remix, which recirculates the delays
between the channels for reverb sim-
ulation; High Frequency restoration, to
recreate highs lost in the delay circuit,
and the Delay control, which is con-
tinuously variable from 20 to 50
milliseconds, marked in increments of
3 milliseconds. The Model 900 is a

straightforward "no frills" unit, which
is characterized by neutrality of audi-
ble coloration in the delay section,
though there is a small amount in the
remix reverb, no audible distortion,
and a signal-to-noise ratio which
assures quiet operation. One of the ad-
vantages of the unit is that it can be
used strictly as a delay system if so
desired, with noreverb at all. Like most
of the delay units on the market, echo
density could be improved. I used a
setting of "all delayed" on the Blend
control; the Remix control at about 70
per cent, which gives useful reverb
with minimum coloration; the High
Frequency control completely off (I
want the attenuation in the delay,
which is a characteristic of a concert
hall), and I set the delay control at 35
milliseconds, which is just about the
fusion limit for the brain ... beyond
this you run the risk of echos. Used in
this fashion, the Model 900 does an ex-
cellent job of simulating concert hall
ambience. The price of the Celeste is
$495. Used by our semi- pro operator,
the settings would undoubtedly be dif-
ferent, and while the reverb is quite
clean, in many instances longer reverb
periods would be desirable ... so here
is the next part of this story.

I noted earlier the availability of the
AKG BX-20 reverb unit, a thoroughly
satisfactory device, but it costs over
$3200. Well, some bright lads at AKG
thought up a way of using the prin-
ciples of the BX-20, but in a much
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While others are reaching
for this teehnolojjSon,Yln itgswitiMn

It takes a sharpened technical
sense to deliver innovation at sensible
prices.

Who else but Sony could man-
age it? We know turntables back-
wards and forwards. As far back as
1966, we were breaking ground: in
that year, we applied a slow -speed,
servo -controlled motor to turntables.

Today, we present the PS -X7, X6
and X5. Three fully automatic, direct
drive turntables that are a direct chal-
lenge to the competition.

And the competition will soon
find that we've got the features they
don't want to face.

The X tal Lock.
X act speed accuracy.

A traditional servo system
doesn't serve you well enough. It can
heat up, creating speed drift.

More critically, increased fric-
tion between the stylus and record
during loud passages can slow the
speed into a range where a conven-
tional servo isn't sensitive enough to
read. But your conventional ears can.

Sony's X -tal Lock system cannot
be accused of the above. A quartz
generator perfectly regulates the
servo, locking in speed electronically.
It's impervious to temperature, load,
or voltage changes.

Our brushless and slot -less
is matchless.

Sony's new motor gives brushes
the brush. The ring shaped perma-
nent magnet rotor and fixed coil elimi-
nate cogging. The torque is high. The
rotation smooth. The start-up, quick.

Sony's Speed
Monitoring System.

Like millions
of tiny State Troopers.

The X -tal Lock system is worth
x-actly nothing, unless the right infor-
mation is relayed to it. Our system
uses a precise magnetic pulse signal,
recorded on the platter's outer rim.

An 8 -pole magnetic pack -up head
receives it. Then transmits it to the
servo electronics.

Most systems use only one pole.
By using 8-and averaging them-we
get above average accuracy.

Want functional controls?
The ease is closed!

Our dust cover lives down to its
name. It remains closed, protecting
record and machine, allowing imme-
diate access to controls without lifting
the cover. (On the X7 and X6, the
controls are touch sensitive.)

Underneath the cover, you'll find
a safety clutch mechanism to protect
the tone arm, should it accidentally
be grabbed while in motion.

And on the X7 and X6, an opti-
cal sensing system-to automatically
return the arm at record's end. (In
the X7, a carbon fiber tone arm.)

These turntables are even worth
more dead, than alive. Because their
cabinets are made from an acousti-
cally dead material. They won't vibrate.

Vibration is also cut by our thick
rubber mat, heavy aluminum platter
and viscous filled rubber feet. (The
X7's mat is filled with the same
damping material).

Much has been engineered into
these turntables that we haven't men-
tioned, including lightweight tone
arms with a cast aluminum alloy
headshell.

So tightly built are they that vie
didn't even have room for bigger
prices.
Cartridges are not included

,e 1977 Sony Corp. of America. 9W. 57 St.,
N.Y., N.Y. 10019. SONY is a trademark of Sony Corp.
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smaller, lighter and portable package.
This is the BX-10, which measures 17 in.
wide X 12 in. high X 19 in. deep and
weighs but 47 pounds. Directed at both
the professional and semi -pro record-
ing markets, the BX-10 is a much more
affordable $1495. To gild the lily, the
AKG engineers even added some
features not available on the BX-20. I

described the AKG "Torsional
Transmission Line" principle a few
years ago, but I think it's worthwhile to
quote their own description . . . "a
helical spring is driven at both ends, in
phase to torsional movements, and
these mechanical movements are then
picked up at both ends again, but out

of phase. Together with the statistical
variations of winding and wire dia-
meter of the helical spring, the in-
troduction of reflection points along
the spring results in a high degree of
diffusion of the signal reflections in
both the frequency and time domains,
which appear in a similar manner in
halls with good acoustics." As noted,
the BX-10 is portable, but should not
be inclined more than ±8 degrees. The
BX-10 is a two -channel design, with
completely independent mechanical
and electrical separation, but with pro-
vision for mono drive. Input levels can
be set for sensitivities from -22 to
+12 dBm, and output level is a

'oc
The different

distortion indicator
The Input -Output Comparator

(IOC) now available on Crown D -150A
and DC -300A amplifiers is a signifi-
cant departure from traditional over-
load indicators. The IOC reports all
types of overload distortion by telling
the user that the output waveform no
longer matches the input waveform.
The IOC is so sensitive that distortion
is reported before it is audible.

In the feedback system used in
Crown amplifiers, the input IC is con-
tinually comparing input and output
waveforms. If there is a difference,
indicating a non -linearity in the am-
plifier, the input IC generates a cor-
rection signal.

If the output is distorted from
some cause other than overload (for
example, crossover distortion) the
correction signal will bring the output
waveform into compliance with the
input.

Overload distortion, however, re-
sults from some circuit component
operating beyond its linear range.
The correction signal cannot change
the characteristics of the component,
so the input IC continues to generate
a large correction signal. This will
happen regardless of the kind of

overload-clipping, TIM or protection
circuit

The IOC was designed by Crown
engineers to take advantage of this
behavior, and to use it to report sig-
nificant information about overload
distortion to the user of the amp. The
Crown IOC analyzes the correction
signal and reports the existence of
non-linearities in the output wave-
form through a front -panel LED.

The IOC is highly sensitive and
detects overload distortion that is a
great deal less than the .05% THD
and IMD ratings of the D -150A and
DC -300A. The user is thus notified
about overload distortion before it is
audible. The user also knows that the
Crown IOC is reporting distortion of a
music waveform, not just a laboratory
test signal. Maximum useable gain
for the D -150A or DC -300A can be
determined by adjusting gain so the
front panel LED's stay off, or come on
briefly during the highest music peaks.

The IOC is available on all
Crown DC -300A and D -150A amps
manufactured after October, 1977.
Because of its value to any serious
music listener, a factory retrofit is
available for earlier units.

See your dealer soon for complete information
about detecting distortion differently...with Crown.

crown

nominal +3 dBm. Each channel has in-
dependent decay -time adjustment,
high- and low -frequency shelving, and
reverb/dry mixing. Each channel has a
reverb period of 1.5, 2.5, and 3.5
seconds, switch selectable. The reverb
mixing controls for each channel are
adjustable from fully counter -clock-
wise, "dry" (no reverb at all) to fully
clockwise for full reverb. S!N ratio is 75

Bozak Celeste

dB rms, and intérchannel crosstalk is
less than 35 dB with full reverberation.

Taken by itself, the BX-10 furnishes
superb clean reverb at the stipulated
periods, with a very natural "room"
sound. The 3.5 second reverb period
should be adequate for most recording
situations, except for some "far out,"
special effects sort of stuff. There are
many situations in which the ability to
blend various percentages of direct/
reverb sound will be most helpful. All
well and good, but let us gild the lily
again ... our semi -pro friends can com-
bine the Bozak Celeste Delay unit with
the BX-10 for a reverb sound of really
outstanding naturalness. By setting the
controls on the Celeste for delay only,
at about 35 milliseconds, and feeding
it into the BX-10, this will approximate
those first order reflections, before the
onset of reverberation, and produce a
sound close to that of a high quality,
"purpose built" echo chamber. For
slightly over $2000 for both the Bozak
and AKG units, even the "basement
boys" can offer a reverb sound of pro-
fessional quality.

In the home listening situation, ad-
mittedly this combination of Bozak
delay unit and AKG BX-10 reverb is for
the well-heeled audiophile, but o boy,
what it will do for stereo recordings
has to be heard to be believed! Here
again, the Bozak delay unit is set for
delay only at 35 milliseconds and fed
into the BX-10. The BX-10 is set at the
1.5 second reverb position, but even
this is really too much reverb for the
simulation of concert hall ambience in
the average home listening situation.
The nifty solution is to set the
dry/reverb mix control on the BX-10 to
about 35 per cent, and the result is

dramatic spatial enhancement of
stereo classical music unequalled by
anything except the special 16 -

speaker, computer -controlled system
demonstrated by Acoustic Research
and not presently available. Thus, for
affluent audiophile or quality con-
scious semi -pros, this Bozak/AKG
BX-10 combination is hard to beat! á

1718 W. Mishawaka Rd., Elkhart, IN 46514
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A Now Dofinition
Of Function 1c

Audiofile áód -é -a ,f i I\

n: a beautiful,
functional piece
of rack furniture
by Click available
at your audio
dealer now.

27

Your expensive equipment deserves
to be showcased in the finest rack
yet made.

Matt finished brushed aluminum and
black plexiglass panels give Audiofile
that scientific, industrial look so
desired by cognoscenti.

Only $349 suggested list at selected
audio dealers now.

Also available is the Decor Matching
Kit - you select your own panels to
match your decor.

For Details Write Dept. 127

69711=1 A DIVISION OF HAMMOND INDUSTRIES INC.

155 Michael Drive, Syosset, New York 11791 (516) 36¿-1900; West Coast OfficE (213) 846-0500
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Sound of SA

E
W

hat you see here is the result of tw
elve

years
of devotion to the developm

ent and production
of the m

ost revolutionary and highest quality
com

ponents in the audio industry. T
his is not

the usual self-seeking statem
ent by a biased

m
anufacturer - to

prove it, ask anyone w
ho

know
s SA

E
.

B
ut, it is not only uniqueness that sets SA

E
products so far apart from

 their com
petitors.

It is a goal that SA
E

 established long
ago-

a goal w
hich states that it is m

anufacturing
excellence as w

ell as design that m
akes a

product truly great.
T

he follow
ing points out the realization of

this goal in our product.
A

M
PL

IFIE
R

S
T

he com
plete line of SA

E
 Stereo Pow

er A
m

pli-
fiers is the product of one heritage in both
design and construction. T

he unique, fully
com

plem
entary design system

 provides
balanced am

plification from
 input to

output.
T

his approach yields low
er steady state and

transient distortion as w
ell as better overload

recovery. T
o realize the full benefits of this

unique design approach, every SA
E

 am
plifier

is built w
ith the sam

e high quality m
aterials

throughout. T
he use of M

il -Spec parts, G
-10

glass epoxy boards and hand selected critical
com

ponents at every level ensures that the
superior design results in superior products.
PR

E
A

M
PL

IFIE
R

S
A

 bold research and developm
ent

program
 by

our engineering staff has resulted in the intro-
duction of the first integrated circuit (IC

)
designed specifically for audio applications.
E

xtrem
ely low

 distortion, low
 noise character-

istics and fast overload
recovery have m

ade it
ideally suited for pream

p applications. T
o

realize the full benefits of this innovative IC
,

a com
pletely new

 phono circuit has been
developed. T

his new
 m

ulti -stage phono circuit
requires less gain from

 each individual stage
and results in low

er transient distortion,
m

ore
accurate tracking of the R

IA
A

curve, and also
provides m

uch low
er interface interaction w

ith
the phono cartridge itself. B

esides sonic excel-
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engineering - our pream
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 in signal flow

 flexibility to com
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ent their sonic excellence.
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equalizers for consum

er products. O
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etric equalizers control not only cut and
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s, but also
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idth and center frequency. T

his unique
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bination of controls provides for tonal
m

odification never before thought possible.
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hese com
ponents com
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ent our line of

am
plifiers, pream

ps and equalizers. T
hey

include a digital readout FM
 tuner w

ith linear
phase IF filters and phase -lock m

ultiplex; an
E

lectronic C
rossover for biam

plification, w
hich

w
ill reduce distortion in

even the best speaker
system

; an Im
pulse N

oise R
eduction System

,
the system

 that takes over w
here

every other
noise reduction system

 leaves off, by providing
dram

atic reduction of the im
pulse noises

(clicks and pops) that occur in com
m

on play-
back of records; and

our new
 T
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e D

elay
A

m
bience System

, to recreate the live perfor-
m

ance previously beyond reach in the hom
e

environm
ent.
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you can see, the goal of advanced design
and m

anufacturing excellence has created the
finest audio products in the w

orld. T
he goal

is supported by an ongoing R
 &

 D
program

and by a large m
odern production facility

usin.g the latest techniques in circuit board
and m

echanical fabrication. W
ith constant

supervision of assem
bly and testing, SA

E
products offer perform

ance, value and con-
sistency - functional, state-of-the-art, and w

ith-
out question, C

om
ponents for the C

onnoisseur.
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Audioclinic
Voltage & Turntable Speed

Q: When I turn my air conditioner or
any other appliance that draws high
turn -on voltage, my turntable slows for
an instant causing an audible "wow." I
talked to an electrician about installing
a separate line for my stereo equipment
but he said that it would not make any
difference. Could an electronic direct -
drive turntable system solve the prob-
lem?- J.F. Garofalo Jr., Chicago, III.

A: I wonder why your electrician
says that a separate line would not
help to stabilize the operating voltage
in your turntable system. Unless the
electrical service coming into your
home is so poor that it cannot supply
constant voltage under heavy transient
loads, an extra line run right from the
main box should do the trick nicely. If
you have a good a.c. VOM meter,
measure the voltage at the time the air

30
conditioner goes on. Make this
measurement at both the high fidelity
system wall outlet, and at the main
electrical feed box. If the voltage
changes to the same degree at both
locations, a separate line will not help.
However, if only the wall outlet
changes then a separate line will help.

Even a direct -drive turntable must
operate within certain voltage limits.
When the operating voltage falls
below these limits, then the turntable
will either slow down considerably or,
perhaps, come to a sudden stop. You
will have to check with the manufac-
turer to find the voltage limits of his
specific turntable.

The only other answer to your prob-
lem is to obtain a constant voltage
transformer which is expensive.

Dynamic Expansion on Disc
Q: Is there any way to increase the

dynamic range of records electronic-
ally?-Thomas M. Lockwood, Du-
quesne, Pa.

A: The dynamic range of a record
can be electronically expanded
through use of a device known as an
expander. Most amplifiers are fixed
gain devices, however, with a dynamic
range expander, as the volume of
sound increases, the gain in the
amplifier also increases. This causes an
increase in dynamic contrast beyond
what was originally present on the

Joseph Giovanelli

disc, although it will probably not
duplicate the original dynamics pres-
ent at the time the original master tape
was produced.

Phono Motor A.C. Leakage
Q: With the platter and belt removed

from my turntable I can detect a small
vibration when I gently rotate the
motor spindle with my fingers, in-
dicating a slight current affecting the
motor. While a DPST switch would
eliminate this, is it necessary? Does this
"problem" harm the turntable motor in
any way?-Dave Watts, Glen Ellyn, III.

A: It appears from your description
that there is nothing wrong with your
turntable. You are feeling either the in-
dividual magnetic poles as the arma-
ture passes them or, perhaps, some
slight leakage from the power line. If it
is the latter condition, unplugging the
turntable from the wall will eliminate
this condition.

However, if it does turn out to be
power line leakage, measure between
the prongs of the wall plug and the
motor case with an ohm -meter to see if
there is a low resistance path. Measure
this with the motor switch turned on. If
the resistance is below one megohm,
this can mean excessive powerline
leakage which may indicate either a
defective line bypass capacitor or a
slight short between the motor wind-
ings and the case. In the latter case,
the turntable motor would have to be
replaced.

Filter Capacitors
Q. What is the use or of what value

are the filter capacitors in the ampli-
fier power supplies?-Rex Mills, Co-
lumbus, O.

A. A power amplifier must operate
from a source of pure d.c. voltage,
otherwise hum will be heard in the
loudspeaker. The amount of hum will
depend upon the purity of the d.c.
voltage, in other words there must be
no variation in the amplitude of the
d.c. voltage.

The d.c. current is derived from the
117 V a.c. power line by means of a
device known as a "rectifier." The
voltage is d.c. but it varies in ampli-
tude up and down many times a sec-
ond and the purpose of the capacitor

is to remove these rapid fluctuations
in voltage.

Because of the large amount of cur-
rent drawn by solid-state amplifiers, a
considerable amount of capacitance is
required to smooth out variations in
the rectified d.c. voltage. In an effort
to use less capacitance and maintain a
constant voltage over a longer period
of time, some manufacturers use spe-
cial regulator circuits consisting of Ze-
ner diodes and transistors. In such cir-
cuits only a small amount of actual fil-
tering, in the form of filters, is re-
quired because of the nature of regu-
lator circuits.

dB and Dynamic Range
Q: What is meant by a dynamic range

of 120 dB?-Thomas M. Lockwood,
Duquesne, Pa.

A: A dynamic range of 120 dB means
that there is a 120 dB difference be-
tween the lowest and highest volume
produced by the performers. This
would correspond to a sound range of
where the softest components would
just be audible and the loudest ones
would be on the threshold of pain.

Sound System &
Cracking Plaster

Q: I have recently gotten into high-
fidelity equipment and have already en-
countered a big problem. I knew, when
choosing my equipment, not to get a
powerful system for my small bed-
room, but even though this system has
been installed for just a short while, 1

have already noticed cracks in two out-
side walls of the bedroom, although the
two inside walls have no cracks. Is
there anything I can do to prevent fur-
ther cracking?-Jeff McBride, Hickory,
N.C.

A: I really doubt that your sound
system is powerful enough to crack the
outside walls of your bedroom. The
cracking is more likely the result of
such factors as settling of the house,
old plaster work, dampness, or a com-
bination of any or all of these factors.

If you have a problem or question on audio, write
to Mr. Joseph Giovanelli, at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. All letters
are answered. Please enclose a stamped, self-
addressed envelope.
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Fit Mkro-Ekocistks, we hand-cissembI¢
i3ecaus mass Production

At Micro -Acoustics, we call our stereo cartridges
"The high -end phono cartridge line" And we'd like you to
know what stands behind this philosophy.

Micro -Acoustics cartridges sound better - and sell
better - for a very good reason: they're very different from

the other phono cartridges on the market.
Basically, most stereo cartridges are designed for

1. Injection -molding station. All plastic
parts for Micro -Acoustics cartridges are
individually molded in single -cavity
molds for maximum uniformity. Frequent
sampling and inspection assure that tight
tolerances are maintained.

7. Microscopic assembly of comp ete
transduction system. Here, all elas
tomeric parts are assembled together with
transducer elements and positioned by
means of three vernier alignment screws.

mass -production. And they have to be. Because they're
engineered and manufactured to meet a price: Low enough
to fit comfortably into even modestly -priced systems. And
low enough in cost to be used as a promotional item in
a turntable or system sale.

Considering these limitations, some manufacturers
have done a remarkable job of achieving acceptable

2. Rubber -molding press. Sixteen preci-
sion elastomers are employed in all Micro -
Acoustics phono cartridges. Each part is
individually molded; then inspected and
tumbled in refrigerant to remove any
excess "flash". The use of multiple elas-
tomers provides greater long-term re-
liability and consistency than conven-
tional single -bearing cartridge designs.

8. Final vernier adjustment. The three
vernier screws are individually set so that
the stylus seats symmetrically between
the cartridge's twin pivots. Stylus assem-
bly is magnified 20 times on calibrated
comparator screen, to assure that all re-
placement styli will align identically.

Cover photo: Heart of Micro -Acoustics' patented (Pat. No. 3952171)
direct -coupled system, seen with alignment tool making vernier adjustments.

3. Microscopic assembly of damping
mechanism. Each elastomeric damper is
individually cemented to its own retainer
block. Eight dampers are used in each
cartridge.

9. Microscopic hand assembly of stylus.
Using the same procedure employed for
Micro -Point TM recording styli, precision
polished diamonds are light -beam ori-
ented for mounting in shank and then
secured with epoxy to dual -bearing plat-
form. This low -mass, dual -bearing stylus
configuration provides superior tracking
ability.



our precision cartridges one -by -one.
isn't good enough.

performance levels through automation and other mass -
manufacturing techniques.

Problem is, when these manufacturers add high -end
cartridges to their lines, they're still locked into manufac-
turing the same basic way. So aside from a change in styli,
the differences between other manufacturers' high- and
low -end models are primarily cosmetic.

4. Microscopic soldering of transducer
leads. Two pieces of pure gold wire are
soldered to each electret transducer ele-
ment (negative and positive poles). Thin-
rer than a human hair, this pure gold wire
is totally resistant to oxidation, for long,
trouble -free cartridge life.

10. Microscopic assembly of microcir-
cuits. Each cartridge has two individual
passive microcircuits whose inputs are
directly soldered to gold leads from trans-
ducers. These microcircuits assure perfect
match with any phono cable-preamp
input combination.

Micro -Acoustics' manufacturing philosophy is quite
the opposite: when we design a cartridge, it is to meet per-
formance goals. Not budgetary limitations. And the best
way is to manufacture a hand -made, precision -crafted
product. One that must be assembled under carefully -con-
trolled conditions. Incorporating a number of critical steps
which lead to the highest possible performance levels.

transducers are measured for capacitance
and sorted into matched pairs. This as-
sures accurate channel balance.

11. 100% quality control of all car-
tridges. All fully -assembled cartridges are
individually played on a CBS STR-100
test record, monitored on a dual trace
oscilloscope and measured with a VTVM.

6. Microscopic assembly of pivot damp-
ers. Each transducing element is indi-
vidually fitted with an elastomeric bearing
in which the stylus coupler pivots. This
twin independent pivot system assures
maximum transient ability.

12. All areas of cartridge performance
are tested. Tests include frequency re-
sponse, channel separation, output level,
tracking and transient ability. Only car-
tridges that fully meet published specifi-
cations are serialized and placed in stock
for shipment.



The result The result of Micro -Acoustics' advanced
design and precision manufacturing techniques is a
sophisticated phono cartridge line that is non -critical to
install and use. Cartridges that deliver maximum perfor-
mance on manual and automatic turntables. Highly -
acclaimed cartridges which work superbly, indepen-
dent of cable capacity and preamplifier input loading.
High -reliability stereo cartridges,
with a number of unique features:

1. Ultra -low body weight.
Weighs only a fraction of other
manufacturers' high -end car-
tridges. Helps provide superior
tracking of even severely -warped
discs.

2. Mechanical dampers.
Configuration of 8 elastomeric
damping blocks (only 3 shown in
this view) achieves optimum transient ability while
cartridge tracks the heaviest groove modulations at low
stylus forces.

3. Low -mass stylus. Shaped and polished with
the same care as our world-famous Micro-Pointm'
recording styli.

4. Ultra -lightweight stylus bar. For minimum effec-
tive tip mass.

5. Twin pivot/dual bearing resolver. For optimum
tracking ability and precise signal resolution. The resolver
separates the complex stylus vibrations into left and right
channels.

6. Direct coupling of stylus bar to electret. Cou-
pling the stylus bar to the electrets at this
point directly transmits the undulations of
the groove to the transducers.

7. User -replaceable stylus
assembly

8. Electret transducer. A perma-
nently -polarized dielectric device best
described as a low -mass electrostatic
equivalent of a magnet. It provides superi-
or response because of inherent linearity
from 5Hz to 50kHz.

9. Microcircuit. Passive circuit matches the electret
transducer's characteristics to preamplifier phono inputs
within 1%. Also, makes output purely resistive, eliminating
effect of cable capacitance on frequency response. Resis-
tive output also shunts preamp input, reducing thermal
noise.
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Specifications' 2002-e 282-e 530-mp

Stylus Configuration" .0002 x.0007 .0002 x.0007 Micro -Point."' diamond
;User replaceable) elliptical diamond

beryllium cantilever
elliptical diamond playback stylus, beryllium

cantilever

Frequency Response 5Hz to 20kHz ± 1.5dB 5Hz to 20kHz ± 2dB 5Hz to 20kHz ± 1.25dB t

Tracking Force Range 0.7 to 1.4 grams .75 to 1.5 grams 0.7 to 1.4 grams

Cartridge Weight 4 grams 5.2 grams 4 grams

Channel Separation Nominally 30dB at 1kHz Nominally 25dB at 1kHz Nominally 30dB at 1kHz
15dB at 10kHz 15dB at 10kHz 15dB at 10kHz

Dutput Voltage 3.5 mv each channel 3.5 mv each channel 3.5 mv each channel
at 5cm/sec peak at 5cm/sec peak at 5cm/sec peak
recorded velocity recorded velocity recorded velocity

Load Requirements 10k to 100k (not critical) 10k to 100k (not critical) 10k to 100k (not critical)

able Capacity 100pF to 1,500pF 100pF to 1,500pF 100pF to 1,500pF
(not critical) (not critical) (not critical)

Suggested list Price $119.00 $89.00 $200.00

"All measurements made with CBS STR-100 Test Record
**Like our Micro -Point" recording styli, all Micro -Acoustics playback styli are light -beam oriented under a

microscope for optimum relationship between stylus and cantilever
tEach cartridge supplied with individual frequency response curve.

Warranty: Full 2 years (excluding stylus wear) on all models.

iiia
Micro -Acoustics
Because good tracking isri t enough.
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