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'"HE PIONEER CT-F4242.
~ THE LOGICAL SUCCESSOR
= TO THE WORLD'S BEST SELLINX

—
“~J

CASSETTE DECK.



WHEN SOMETHING
WORKS THIS SUCCESSFULLY
MOST PEOPLE WOULDN'T
MESS AROUND WITH IT.



BUT PIONEER COULDNTL
WELL ENOUGH ALON

WEVE REPLACED THE WORLD'S BEST SELLING CASSETTE DECK WITH SOMETHI

For the last two years, the CT-F2121 has
satisfied more pecple than any other
cassette deck in the worid. Because the
major difference between it and much more
expensive front-loading cassette decks was
price. Not performance.

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
the old 2121 is the new front end of the
CT-F4242.

What isn't quite as obvious is the
thinking behind it. The new push-button
oil-damped door, for instence, 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 want 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 of the more typical two.
And a six fin tape drive shaft, instead of the
common three, to hoid your cassettes
more securely.

The point is, you'll see a lot on the new

CT-F4242 that you won't sze on other
modestly priced cassette decks.

But there’s more to this deck than meets
the eye.

THE DIFFERENCES YOU CAN HEAR.

By far, the most impressive refinements in
the new CT-F4242 are the ones you can't see.

Inside, for example, where many cassette
decks use small flywheels that can cause wow

©1977 U.S Pioneer Electronics, 83 Osbord Drive, Moonachie, New lersey 97074

and flutter, the tlywheel in the new CT-F4242
is massive. (Infact, it's 30% bigger than the
2121's.)) Our bigger flywneel reduces wow
and flutter even further. So 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 reducing 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 comperable to
far more expensive equipment.

And although you'll find
a multiplex filter switch on many
cassette decks, you won't find
one onthe 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 the same
price, you're right.

So visit your Pioneer dealer ard
listen to the most sophisticated
cassette deck ever made for the
money. Pioneer’s CT-F4242.

Once you hear it, you'il be glad
Pioneer couldn”; leave wel! enough
alone.

e

High Fidehty Corrponents

WPIONEER

WE BRING ITBACK ALIVE.

CT-£2121

“Permalloy Solid"
recording/playbacs head xl.
Ferrite erasing head .
wOw AND No more than 0.12%
FLUTTER:  (WRMS)

FREQUENCY Stancard LH tape: 500

RESPONSE: 13,000 Hz (40 10 11,000
Hz + 3 dB), Chramiumn type
tape: 3010 16,000 Hz (40
10 12,000 Hz = 5 ¢B)

CT-F4242

“Hard Permalloy Sclid”
recording’playback headi x1.
Ferrite erasing head xl.

No more zhan 0.08 X {WRMS)
No more than + 2% sDI)
Standard ‘H wape: 30to 74,000
Hz {40 t0 13,000 Hz = X dB),
Ferrichromium type tspe: 30 10
16,000 He (40 10 15,90C Hz

+ 3 dB), Chromium type ape: 30
1©16,000H2{40 10 15,000 Hz
+ 3 dB)

Dolby OFF: more thar 52 dB
Dolby ON: more tham62.dB
{over S5 kHz standard and|

LH tape). When chremium type
tape is used, signal-to-noise
rato is turther improved by

4.5 dB over 5 kHz.

HEADS:,

SIGNAL
TO-NOISE
RATO:

Dolby OFF: 48 dE ($tandard
and LH tapes) Declby ON:
58 dB (over S kHz,
standard and LH taoes).
When chromium tyoe tape
is used, signal-10-neis2
rado is turther imoroved by
4.5 dB over 5 kHz.

*Walnut veneer wood cabinet opticmal at extra cost.
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Cut speaker wire
distortion—use
Discwasher’s
SMOG-LIFTERS —
“perfectionist
speaker cable”

e Listening tests with
audiophile panels of
listeners show
greater clarity than
“speaker wire”.

e Smog-Lifters have
the very lowest
resistance, with ca-
pacitance tolerated
by most amplifiers.

e Passes square
waves at 20KHz. (30
ft. of speaker or famp
cord will not.)

THE DG TIP —unique
to Smog-Lifters.

e Flexible finished

\ dividers have wire

§ protectors that allow
pure ‘‘shiny copper”
i connections.

SMOG-LIFTERS —in
finished lengths of
3m($10), 6m($17)

# and 10m($30).

e

discwasher? inc.

1407 N. Providence Rd.
Columbia, MO 65201
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PROFESSIONAL

WUHY-FM, Philadelphia, rates Stanton’s
8815 superior in every aspect!

E.
CONAT AFEA

Ty mr'w‘
e V.

Scanning Electron Beam Microscope photo of Stereo-
hedron® stylus, 2000 times magmnification; brackets point

out wider ccontact area.
© Stanton Magnetics, Inc., 1977
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The Stanton 881S cartridge has been rated, worldwide,
as the outstanding stereo cartridge of its time. So, it ought
to be a rather delicate pick-up. Not so, says WUHY . . . out-
standing National Public Radio FM Station in Philadelphia.
Mr. Ajit George, Director of Development and Awareness,
quotes his Engineering Staff in this way:

1) The 881S is rugged . . . we back cue with no damage to
the stylus.

2) It has excellent flat frequency response.

3) Ithandles high level complex music passages with com-
plete freedom from mis-tracking.

4) The 881S has the highest output compared to average
high quality magnetic cartridges, plus the fact that it
gives superior signal-to-noise ratio from the phono
preamp.

We are in total agreement with all of the above except,
honestly, the 881S was not designed for back cueing.

Stanton guarantees each 881S to meet the specifications
within exacting limits. The most meaningful warranty pos-
sible, individual calibration test results, come packed with
each unit. Whether your usage involves recording, broad-
casting or home entertainment, your choice should be the
choice of the professionals . . . the Stanton 8818.

For turther information write to: Stanton Magnetics,
Terminal Drive, Plainview, N. Y. 11803
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There's only one way

to decide which of these
fine speaker systems

you'd prefer. Compare them
with the Ditton 44.

This array of speaker systems should give you an interesting experience in
evaluation and selection. Except for their price range (about $300), they have
little in common. That is, with respect to size, shape, speaker complement
and—to some extent—engineering approach.

Of course, all speakers should pursue the same goal: to be accurate,
precise and faithful to the program material. And for a goodly number of music
lovers, each of these speakers has come acceptably close to that goal. Which
makes each of them a worthy challenger to the Ditton 44.

One fact about the Ditton 44 we can give you right now. It combines both
high efficiency and unusually high power-handling capacity. As little as five
watts brings it to realistic listening levels. As much as fifty watts are easily
handled. And you'll find the listening level uncomfortably high long before the
Ditton 44 is in danger of being overdriven.

The specialists we've selected to be
Celestion dealers have critically-
designed listening rooms that
allow all components to be
evaluated accurately and fairly.
This, of course, is especially
important when it comes
to speakers.

These conditions make it very
likely that you will be highly
satisfied when you listen to the
speaker of your choice in your
own listening environment. Even
more so, we believe, if it should
be the Ditton 44.

The Ditton 44 by Celestion
An hermetically sealed three-way system
employing a 1” dome super tweeter functioning
from the 5 kHz crossover point to well beyond
audibility, a 6” cone midrange that functions
down to 500 Hz and a 12" bass transducer that
is operational down to 30 Hz. Overall frequency
response is 30 Hz to 40 kHz. Available in walnut
or teak finish. 30" h x 142" w x 10" d.

Celestion

Loudspeakers for the perfectionist

Celestion Industries, Inc.
Kunihotm Drive, Holliston, MA 01746
In Canada: ROCELCO Inc., Downsview M3J2J7
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Time and a bit of genius
make the difference.

it wasn't easy to create the worlds finest DC
receiver. It took time. A great deal of it. For research.
For development, For testing. And it also took a bit of
genius — the kind of genius that Sansui engineers are
world famous for. But we at Sansui were determined.
And we succeeded. So now there is a patent pend-
ing on Sansui’s unique new DC amplifier circuitry.

The Sansui G-6000 DC receiver, like Sansui's
entire G-line of DC receivers, incorporates this
unigue technology. It delivers music reproduction so
superb you will actually hear the difference.

With Sansui’s DC amplifier circuitry you get
better low frequency response. it extends all the way
down to zero Hz (DC), from main-in. That's orie
reason it's called a DC receiver.

With Sansui’s DC amplifier circuitry you get
better high frequency response. It goes all the way
up to 200,000Hz, from main-in. Just try to find
another receiver with frequency response this wide.

With Sansui's DC amplifier circuitry you also
get fuller and faster response to musical fransients.
This is measured in slew rate and rise time. And the
slew rate and rise time figures of the Scnsui G-6000
are far better than those of any competitive models.

-

plifier circuitry there is
minating the capaci-
E =i 0

tors, we've solved the time delay problem that
causes fransient intermodulation distortion (TIM). And
total harmonic distortion is a mere 0.03% at full rated
power: 65 watts/channel, min RMS, both channels
driven into 8 ohms from 20-20,000Hz.

The Sansui G-&000 DC receiver is much more
than its extraordinary amplifier circuitry. It is also a
superb FM section, with excellent sensitivity, selectivity
and signal-to-noise ratio, virtually without distortion.

The G-6000 also gives you high-technology
protection circuitry that keeps both your speakers
and receiver safe, always. It offers perfecily posi-
tioned and highly accurate power, tuning and signal
meters. And human engineering; for grecatest ease-
of-operation. The G-4000 is also elegantly styled with
a beautiful simulated walnut grain finish.

Listen to the G-6000 or any of Sansui’s full
line of DC receivers at your franchised Scnsui
dealer today. You'll easily hear the difference that
Sansui DC makes.

SANSUI EECTRONICS CORP.

Woodside, New York 11377 « Gzxdena, California 90247

SANSUI ELECTRZ CO . LTD. Tokye, Japan | <

SANSUI AUDIO EURCP= 5 2., Antwerp, Belgium | -
InCanzd ‘Eeic Distribuic

e
. e
S T —

ansui.



We build
a speaker
that sounds

like music .

It can accurately repro-
duce the 120+ dB peaks
that are found in some
live music. That's more
than just being able to
play music loud. it can
accurately reproduce the
music bandwidth —from
below 25Hz to 20kHz.
And the Interface:D’'s
vented midrange
speaker reproduces
midrange sounds with
the clarity and purity
that allows precise
localization of sound
sources— both lateral
and front-to-back.

The Interface:D is the
only commercially avail-
able speaker we know
of that can meet these
criteria. Audition them
at your Interface dealer.

Ey

Eleclroloice®

o_gultm company

600 Cecil Street
Buchanan, Michigan 49107

dCe
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Herman Burstein

Playback Problems

Q. Tapes played on my recorder
seem to have a “fuzzy” sound and lack
depth. Faulty speakers are ruled out by
playing a record, which gives excellent
results. However, even tapes recorded
on other machines present the same
problem. | regularly clean and demag-
netize the heads but this does not help.
What is the problem here?—James
Chenault, Hampton, Va.

A. Your problem boils down to
something wrong in either the play-
back amplifier of your tape machine
or the tape input of your audio
amplifier. Try connecting the output of
your tape deck to a different high-level
input on your amplifier. If you still get
a fuzzy sound, the trouble lies in your
tape deck. If the sound clears up, it
would appear that you have a miscon-
nection between the tape deck and the
amplifier, or there is a fault in the tape
input of your amplifier. Also, check
the cable connection between the tape
deck and amplifier.

If the difficulty is in the tape deck,
any number of things could be wrong,
faulty resistors, capacitors, transistors,
dirty switches, etc. If this is the case,
then you will need the services of a
competent audio technician.

Recorded Buzz

Q. When | put my tape recorder in
the record mode, a buzz is recorded on
the tape. | have been told that this may
be due to the motor. Can you help me?
—Foster Overcash, Canton, 1.

A It may be that the unit's motor is
sparking and the record amplifier is
picking up this buzz, or it may be a
hum somewhere in your system that is
being picked up. Higher harmonics of
the 60 Hz hum frequency would result
ina buzz. Inthis case, a defective filter
capacitor could be responsible.

Stereo Simulation

Q. How can | enhance mono record-
ings on my tape deck in order to
simulate a stereo effect?—Mike
Harkey, Lorain, O.

A. You can introduce a variety of

AmericanRadioHistorv Com

differences between the right and left
channels. You can emphasize the tre-
ble on one, and bass in the other. You
can add presence —emphasis of your
range around 3 kHz —in one channel,
provided your audio amplifier has a
presence control. You can also add
echo or reverb to one of the channels.

Built-in Dolby

Q. While many cassette decks in-
clude the Dolby noise reduction sys-
tem, why aren’t there more open-reel
decks with builtiin Dolby units? —
Mallory Harding, Denver, Colo

A. In terms of noise reduction, the
Dolby unit is apparently most effec-
tive at the slowest speeds. Therefore, it
was logical to apply it primarily to
cassette decks which operate at 17 ips.
However, Dolby has gradually been
making its appearance on open-reel
machines.

Transport Troubles

Q. I've been having wow and flutter
problems with my cassette deck. | at-
tribute this problem to the motor driv-
ing the take-up reel and capstan. Could
a hysteresis-synchronous motor be sub-
stituted for the one presently in my
unit? —David  Campbell, Brooklyn,
N.Y

A The motor is only one of a num-
ber of possible sources of wow and
flutter. Pressure pads, tape guide
systems, pressure roller, capstan, tape
tension, etc. may also be responsible. |
suggest that you follow the lubrication
and cleaning procedures suggested in
the instruction manual to see how
much this eliminates these possible
causes of wow and flutter (such as a
gummy head or guide) However, if
you still have a problem, then | suggest
that you consult the manufacturer as
to the desirability of motor replace-
ment.

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

AUDIO e July 1978



It's hard tofind a
s1.0 _ Ie deck that doesn't

If. you spent $1000 on a tape
d=ck, you’d be concerned with \\ ; )
hearing every bit of scund it .’g’ e ey
could produce. _ > - i e .

That's why owners % & > e T
cf the world’s best taoe N ' —
aecks use Maxell more
than any other b-and.

But if you'-e like
most people, you don't : own

- t1e best tape deck in the world
and you're probakly nat using

Maxell. And chences are, you're rot out o it. So spend a little mare

hearing every oit of sound your tape ~ _ a-d buy Maxell.

deck is capablz of producing. Maxéeli. You can think of us as
Whatever you sent for your tape - expansive rape. Or the cheapast way in

deck, it's a waste not 1o get -he most tre world to get a better scunding system.

V2 XESH0 00110000 00RO

Enter No. 23 on Reades Se Maxell Cor 60 Oxfo=d Dr ve, fMoonachie, N J. 37074,
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THE
AMERICAN

CARTRIDGE
THAT'S

A STAR
ABROAD

When we introduced rhe Sonus Blue car-
rridge, we were amazed at the speed
with which discriminaring audiophiles re-
sponded to ifs astounding ability to im-
prove the qualiry of record reproduction.
And we must admit that we've gotten
some prefty good reviews in America.

Bur whar really surprised us were the
enthusiastic reviews of European au-
diophile publications.

Hi-Fi Choice (England): "A best
buy. .. must be the Sonus Blue. . overall
balance of sound quality and laboratory
performance is first rate...On listening
tests, the Blue ranked number one.’

Danc D’Essais—Nouveautes (France):
‘Lisren to the Sonus cartridge. . . it repro-
duces even the most complex musical
passages with superlative clariry.’

Stereolab—Test (Germany): " .The
Sonus showed up as very balanced and
clean...compared fto other ourstanding
carrridges, it stands up effortlessly!
.. Quality level: Without question rop
class.

We feel more strongly than ever before
that the addition of a Sonus carridge to
any fine qualiry stereo system will resulrin
noticeable sonic improvements. Wrire for
copies of these reviews, further informa-
tion, plus the name of your local Sonus
dealer.

Manufactured in the US.A. by:
SONIC RESEARCH, INC,,
27 Sugar Hollow Rd., Danbury,Conn.06810

High Definition Phono Cartridges

Enter No. 38 on Reader Service Card

Joseph Giovanelli

Phono Ticks & Pops

Q. What is the reason for phono-
graph record “ticks” and “pops?” Is
there a method for removing this noise
from an already affected record?
—Steve Johnson, St. Paul, Minn.

A. Records can have “ticks” and
“pops” for a number of reasons. Where
the air is dry, records can build up sub-
stantial static charges, and when the
voltage is high enough it jumps to
ground. This spark will induce a signal
in the coils of the phono cartridge, and
results in a “pop” in the loudspeaker.
You can determine if this annoying
sound is caused by static electricity by
noting whether this sound is always
present in the same passage or in dif-
ferent parts of the record. When it is
random, you know that static dis-
charge is responsible. The most posi-
tive remedy for this is the use of a
room humidifier because the added
moisture will help prevent the static
charges from building up.

Another cause of “crackles” is dust
particles being deposited on the sur-
face of the disc. The cure for this prob-
lem is to keep the discs as clean as
possible so that dust doesn’t have a
chance to be deposited on the surface.
Always use the record sleeves inserted
at right angles to the opening of the
jacket as this procedure aids in pre-
venting dust from entering the sleeve.
Obtain a good cleaner from the record
store and wipe each side of the disc
before you play it. This will remove
most of the dust particles before they
become firmly lodged into the record
grooves,

Try to avoid touching the grooves
with your fingers. Handle the record by
its edge and center only. This will pre-
vent oil, always present on vyour
fingers, from being deposited onto the
disc, as this oil will attract and hold
dust on the record surface.

Where dust has already become
firmly lodged, use water under pres-
sure to remove it, then wipe the discs
with a clean, lint-free cloth. It is a
tempting idea to use household deter-
gents to make the water treatment

AmericanRadioHistorv Com

more effective, but don’t. Many of
these contain perfuming agents which
will attack the surface of the disc, ad-
ding more noise than was originally
present. Also see the articles on
cleaners by B.V. Pisha in March, 1975,
and May, 1976.

Sometimes ‘pops’’ are present on a
disc as the result of a production prob-
lem. A slight scratch or burr on the
metal dies used to stamp out a disc
can cause such a sound. An impurity in
the vinyl mix can cause noise, trapped
air can cause noise, and a disc pressed
at too high a speed can have suth
noises due to lack of time for the vinyl
material to fill the die properly. In
these latter cases there is no remedy
and replacing the disc with a new one
may or may not help.

Stacking Records

Q. | recently read that it does not
harm records to stack them on an auto-
matic record changer. The article said
that records have raised edges and
centers so the grooves never touch. Is
this true? — Alan Cargile, Adger, Ala

A. Examine any modern phonograph
record album and note that the ex-
treme outer edge is thicker than the re-
mainder of the disc, with the excep-
tion of the label area. If the records are
stacked on an automatic turntable, the
outer edges of the adjacent discs will
touch thereby keeping the grooves
separated.

Early LPs were not made this way. In
fact present-day 45s don’t have a
raised edge, but they do have raised
centers and the grooves can and do
come into contact with one another,

This method of thickened edges has
a side benefit, less material is needed
to make the disc and they are lighter
and stronger than their predecessors.

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

AUDIO @ july 1978



YOU SHOULD EXPECT MORE
FROM THE PHASE 4000 SERIES TWO.

Even if ycu're made out of
money, ycud be hard pressed to buy
more preamp.

The Phzse 4000 Series Two goes
way beyond the boundaries of
conventional preamps. First, the 4000
processes and amplifies your music
without inzroducing any significant
noise or distortion. Then it actually
compensates for losses in dynamic
range anc signal-to-noise ratics
that occurr=d way back in the
recording process!

Toprevent overloads, studios “peak
limit” the high-level attacks commonin
today’'s music. The 4000 Series Two
has highlv advanced circuits to read
peak limit rg, and immediately restore
the dynam c range. The comktined
overall dyramic range is increased by
17.5dB. Ec when Charlie Watts hits a
cymbal, it sounds like a cymbal!

The 4022 Series Two also spots low
level gair riding, where the recording
engineer edds volume to a
low signal to overcome
noise on the mas-
ter tape. The

2
12

L —— "

AND YOU GET IT.

Downrward Expander immediately
expands the dynamics, so you
hear the bass as the conductor
callec for it, not as the engineer
delivered it.

The 4000 Series Twa second
generation Autocorrelator reduces
record hiss, tape hiss, and FM
broadcast notse. Weighted overall
noise reduction is -10dB from 20Hz
to 20<Hz. So your music comes clean,
and tne background is silent.

The 4000 has two new RIAA phono
stages which eliminate low level
switching and reduce hum and CB
interlerence to a minimum.

Tape monitor and dubbing circuits
allow copying between decks, while
listening to a third program source.
There's a separate direct coupled
(OCL) Headphone Amblifier. An
infrasonic filter eliminates audible
effects caused by rumble. We could
go on forever, but you get the point.

Tne Phase 4000 Series
Two. It's waiting for you
your Phase
Linear dealer.

THE POWERFUL DIFFERENCE

Phase Linear Corporation, 20121 48th Avenue West, Lynnwood, Washington 98036
MADE IN U S.A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA BY MEGASOUND PTY LTD
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Edward Tatnall Canby

| am just back from two days of a
digital recording session, the first
classical session in the U.S.A. done for
regular commercial LP release. My
overwhelming impression, and the
most important message | can pass on
to you, is that in every respect, right up
to the next-to-last detail, it was pre-
cisely like any standard (i.e. analog) re-
cording session. Though the end result
has all the fabulous qualities of the
digital system that
we have lately been
reading about.

The last detail was
the digital recorder
itself, the Sound-
stream. At the mo-
ment, it is the only
digital recorder in
active commercial
use hereabouts
though five minutes
from now there’ll
probably be five
more and in a month
or so a dozen—
things are moving
fast. Anyhow, this
was at least a
fleeting “first” and
an important one as
such, in view of what
will be the future of
our recording. That’s
why | was there.

Along with the
Soundstream ma-
chine in Cleveland’s Severance Hall,
there was its boss and originator, Tom
Stockham, Soundstream President,
and Bruce Rothaar, his digital de-
signer, acting as a dual recording crew.
Also on hand and representing the far
end of the recording chain was the disc
cutting man for the session, though
minus his lathe, none other than Stan
Ricker, who operates that ultra-quality
half-speed JVC cutting service on the
West coast, originally designed for
CD-4 but now used for unusually fine
cutting of any type original. Please
note: Direct-to-disc cannot be cut at
half speed! Nature won’t allow it. But
the results of this digital session, after
editing in Utah, will indeed go on to
Ricker’s half-speed cutter along with
the Soundstream playback unit. No
reason why the sound should not
match anything direct-to-disc can do.

" + 2 i i
Ed Canby discussing the Soundstream recorder
Stockham, during the Severance Hall recording session.

(And the same, remember, with every
digital copy, ad infinitum.)

Stan Ricker, who is a musician as
well as a cutting man, was on hand to
see that, straight from the beginning,
the very moment of live sound and real
time, the recording accommodated
itself optimally for his cutter. That’s
the way todo it if you want fi.

There was no representative of the
press on hand (i.e. the final step, the

with i

pressing plant) but maybe this hadn’t
been finalized. However, everybody
else in between was around, including
arecord company, Telarc, with its pair
of executive producers and a large
body of the Cleveland Orchestra. |
didn’t count noses but it was a good
stageful. And there was a Conductor,
Frederick Fennell. Remember? —those
fabulous old Mercury Living Presence
band recordings of his, some now be-
ing reissued ?

Also, between and around these
people, was a lot of incidental but
rather necessary equipment. Three
mikes on tall stands, Studer/Schoepps
SKM 52U omnis feeding a Studer 169
console. And for playback offstage, a
couple of ADS speakers in close-order
drill, about six feet apart, aimed in-
wards. (The favored listener took the
hot seat, a few feet in front of them.)

AmericanRadioHistorv Com
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There was a yellow telephone on stage
next to the Conductor, for private con-
sultation, run by batteries, and an out-
loud squawk box which, since it died at
a crucial moment, will remain
nameless. (JACK—CAN YOU HEAR
ME? JACK! JACK!)And a red light.

The Soundstream itself has two
elements. The transport is Honeywell
Instrumentation Deck, a beaut, with
wide tape running at 30 ips. The Digital

Processor—there’s

3.5 only the one—does
the analog-to-digital
and the D-to-A con-
version. It’s air cool-
ed, complex, and
mighty mysterious.
Probably secret, as
well. It works like a
charm and didn’t
break down even
once. Uses 16-bit
coding, which s
plenty for all the fi
you can imagine —
VIl say no more. See
earlier digital ar-
ticles in this mag.

Finally, there were
in absentia (deceas-
ed) three fairly emi-
nent composers re-
presented in Sever-

. ance Hall, namely

ts creator, Tom 1'S. Bach, GCustav
Holst and Ceorge

Frideric Handel.

They might well have been bemused,
not to say bewildered, by the hoopla
going on in their name. Recording is in-
deed a unique art, analog or digital.

And so, having put things in their
proper order of precedence, | will let
go of Telarc’s leg and admit that the
whole thing was Telarc’s idea and
Telarc’s operation. Having recently
been into direct-to-disc, they are now
moving into digital, and | expect others
will follow — as soon as there are more
recorders. Qur own Bert Whyte, for in-
stance, has already been working with
Soundstream. So this was a Telarc
operation, but an unusual one, as per
above, in its direct contact on the spot
with the other important people in-
volved in the entire chain of produc-
tion. Excellent idea.

Severance Hall, built on a campus
oasis in the middle of greater Cleve-
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Jeta superb performance,
need a precision machine.

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

1olded Cas-

_—are made by
wnuously monitored
injection molding that

virtually assures a-

mirror-image parallel
match. That’s insurance
against signal overlap or
channel loss in record or
plavback from A to B
sides. ['urther insur-
ance: high impact styrene
that resists temperature
extremes and sudden
stress.

An Ingenious Bubble.

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

Tapered, Flanged
Rollers—direct the tape
from the hubs and program
it against any up and down
movement on its path to-
wards the heads. Stainless
steel pins minimize friction
and avert wow and flutter,
channel loss.

Resilient I’ressure 1’ad
and Holding System—

spring-mounted felt helps —

maintain tape contact at
dead center on the head
gap. Elegant interlocking
pins moor the spring to the
shell, and resist lateral
slipping.

TDK Cassettes—despite all we put into them, we
don’t ask you to put out a lot for them. Visit your TDK
dealer and discover how inexpensive it is to fight

Five-Screw Assembly —
for practically guaranteed
warp-free mating of the
cassette halves. Then
nothing-—no dust or tape
snags—can come between
the tape and a perfect

g performance.

Perfectly Circular Hubs
and Double Clamp
System—insures there is
no deviation from circular-
ity that could result in tape
tension variation produc-
ing wow and flutter and
dropouts. The clamp weds
the tape to the hub with a
_ curvature impeccably

" matched to the hub’s

perimeter.

Head Cleaning Leader
Tape—knocks off foreign
matter that might inter-
fere with superior tape

performance, and prepures
the heads for. ..

Our famous SA and AD
= Tape Performance—two
~of the finest tapes money

can procure are securely
housed inside our cassette
shells. SA (Super Avilyn)
is the tape most deck
manufacturers use as their
reference for the High
(Cr02) bias position. And
the new Normal bias AD,

the tape with a hot high end,

is perfect for any type of
musie, in any deck. And
that extra lift is perfect for
noise reduction tracking.

machine for your machine. TDK Electronics Corp.,
Garden City, N.Y. 11530. Canada: Superior
Electronies Ind., Ltd.

dropouts, level variation, channel

loss, jamming, and other problems : : A

that interfere with musical enjoyment. e =

Our full lifetime warranty* is your RgSAos T} ®
assurance that our machine is the ,, Th e ma chine fOI‘ your machine

“In the untikely event that any TDK cussette ever fails to perform due to 4 defect in materials or workmanship, simply return it to your focal dealer or to TDK for a free replacement.

Enter No. 42 on Reader Service Card
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At last! A stereo power amplifier potent enough to drive the most difficult loads (Magne-
planers, electrostatics, etc.) to realistically loud listening levels with more clarity and depth
than you've ever thought possible. The astonishing transparancy of this amplifier has to be

heard to be believed.

Our low TIM wide bandwidth circuit is so fast and clean that it will make your former
references sound constricted and sluggish. This rugged little giant is the amplifier
you’ve been waiting for, and we'll be amazing people with it at the June C.E.S. show.
Look for us in Chicago, ask your dealer forademonstration, or send acheckfor$379.95*to
PS Audio, 1529-C Stowell Center Plaza, Santa Maria, CA 93454.

Enter No. 29 on Reader Service Card

*plus tax & shipping

land, is a splendid auditorium for
music and gave endless pleasure to my
ears wherever | explored its acoustics.
The place was built in the art deco
period and looks it, sort of related to
Radio City Music Hall, richly decked
out inside with low-relief streamlined
palm trees and what-not with lots of
curves and curleques in the corners—
the last flowering of optimum
acoustical irregularity before the
modern school of angles and rigid
geometrics took over. There is a deep,
wide stage with a more recent wood-
panel shell, curiously shaped in
rounded waves—did it produce the
distinct vibrato reverb that | kept hear-
irg? | liked it Like, say, the vibratoin a
good cello sound. You'll hear it in the
recording— listen to the bass drum’s
vibrato die-away. Interesting effect.

{ climbed up to the very top seats in
the large balcony, hundreds of feet
out, and to my astonishment found
that | could understand every word be-
ing said down on the stage by a few

casually practicing musicians during
one of the rest breaks. | even caught a
whisper. Don’t think that “concert hall
sound” means a big blur! Not only
words but music. Every bit of musical

sound, as oboe, trumpet, clarinet prac-
ticed bits of their parts, came through
startlingly big, round, and beautiful. In
every part of that hall, the sound was
virtually the same, rich, strong, warm,
and absolutely clear. And balanced —
you do not need to listen on dead
center. Far from it! | had originally set
myself up on stage, on a line with the
mikes but far over to one side, so |
could hear what the conductor had to
say. Even there, the music was entirely
listenable. The hall seems to impose its
own over-all balance, in every part of
itself: it did not matter where |
wandered, up and down the side aisles,
on the floor, close, distant—always
that strong, warm sound. True, a slight
shift of close-up mikes can make sonic
changes on tape (and Telarc made
minor adjustments to the mikes, as
well as to the musicians themselves).
But what matters for fine recording is
that you have that marvelous stability
of sound all around you as the basic
acoustic from which you may work.
That is the true concert-hall sound, and
I've never heard it better.

| noted some interesting spatial ef-
fects. On the floor, just out from under
the balcony, the sound clearly came
from the sides and above in a smooth

AmericanRadioHistorv Com

blend, with very little stage direc-
tionality; that is taken care of by the
eyes. Retreat under the balcony a few
feet, and you can hear the difference.
For “concert hall realism” you do in-
deed need overhead ambience, up-
wards space —and one of the good illu-
sions of the four-way home system is a
reasonable degree of this very thing,
an overhead virtual ambience. We will
need more of it

There were two Telarc sessions, first
Holst, the two Suites Nos. 1 + 2 for
Band (plus a Bach arrangement thrown
in) and, second, Handel, the Royal Fire
Works Music in the original all-wind
version, more or less. Eight oboes for
that, quantities of horns, trumpet, bas-
soons, percussion—quite an array for
the recorded fi to come. The Holst
pieces are virtuoso works for large
modern band, the flashiest band music
| ever hope to hear, with everything
from euphoniums (euphonia?) to flugel
horns, an anvil, and four sizes of sax
plus more percussion than you could
count. It is an astonishing thing to
watch a first-class band, such as this
one, dig straight into such tricky music,
mostly on a sightreading basis, and
play the stuff virtually note-perfect the
first time. One good run-through, plus
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'The one alternative to separates:
The Yamaha CA-2010 Integrated Amplifier.

PHONO

The Head Amplifier Discerning music lovers all over the world are discovering the transparent
SELECTOR . ! . ; .
- highs and extended frequency response of the moving coil phono cartridge. While other manufac-
l o | turers require the addrtion of an expensive preamp or step-up transformer to boost the low output
MC

L) e signal, Yamaha included a special head amplifier in the CA-2010. It’s available with the flip of a switch

e e Miad on the front panel. And to help you get the most out of moving magnet cartridges, there’s a 3-position
Qs < phono impedance selector.
The Preamplifier. To assure exact, repeatable bass and treble settings, the controls are precision
calibrated in 2dB steps. Dual turnover frequencies for both ranges double the versatility of these
accurate tone controls. Completely independent Input and Output Selectors let you record one
source while listening to another. And the power meters are easily switched to REC OUT readings in
- 1 p millivolts, so you can monitor the actual output level to your tape deck for cleaner,
) distortion-free recordings.
s%%%c%ga SE|E§CQ|’BR The Power Amplifier. 120 watts RMS, with no more than 0.03% THD 20Hz to
20,000Hz into eight ohms.
nmen 0 oo . For tighter, cleaner bass response, the amplifier can be switched to DC operation.
A L ¥ [, e Class A operation is switchable on the front panel, delivering 30 watts RMS, with no
s " more than 0.005% THD 20Hz to 20,000Hz into eight ochms.
. The twin power meters are fast-rise, peak delay—they can track even the briefest of
transient bursts. Plus they can respond to levels from ImW to 316W (into eight ohms).
Real Life Rated!" The specifications of the individual components of the CA-2010 are
superior to many separates. Individual specifications alone, however, can’t possibly
reflect actual in-system performance. That’s why Yamaha measures overall perform-
- ance from phono in to speaker out, rather than at designated points along the signal
OPERATION path. Furthermore, we measure noise and distortion together over a broad output

range, ~ather than individually at the optimum output.

Our Real Life Rated measurement is called Noise-Distortion Clearance Range
(NDCR). On the CA-2010, NDCR assures no more than 0.1% combined noise and dis-
tortion from 20Hz to 20kHz at any power output from 1/10th watt to full-rated power.

Superb tonality from a musical tradition of technical excellence. The tonal

accuracy of our audio components is referenced to the same standards used to evaluate 15
the tonal accuracy of our world-renowned musical instruments. The result is a rich,

clear tonality that is unknown elsewhere. You really must hear it.

You really must hear the same resolutely accurate music reproduction available from

all four Yamaha Integrated Amplifiers and four superb

tuners. All are made to a single standard of

excellence—a standard rooted in a 90-year tradition of
musical perfection.

For a personal audition of the new Yamaha CA-2010,
as well as the rest of our complete line of components,
Just visit your nearest Yamaha Audio Specialty Dealer.
If he’s not listed in your Yellow Pages, drop us a line.

-96dBS/N | - b | o & YAMAHA

Audio Division, P.O. Box 6600, Buena Park, CA 90622
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a few cogent suggestions on phrasing
and balance from Fennell, and they
were ready to record, two or three
takes for each movement plus occa-
sional repair patches of a minute or so
for later editing. Yes, digital tape CAN
BE edited, if a bit expensively.

Recording, Editing and Errors

| must say, it is an ugly thought that
electronic instruments might some day
put an end to this superb mastery of
the older “mechanical” way of music

making from printed notes. It is one of
the great accomplishments of our
species, homo sapiens sapiens, a thing
to cause awe in the beholder.

To be sure, there were a few gargles
in the horns (there always are) and one
fine trumpet blooper. No problem! A
quick re-do of a short piece, and all
was repaired, and same for the horn
gargles. Now just suppose that, if this
were a direct-to-disc session, the same
had happened. In that case we would
have rehearsed the entire work, move-
ment after movement, and then tried

TANDBERG TR 2075 Mk 1

- - ’ - - - e
x E3 R i ol

CREE T A

B —— e i L
A superior TUNER on its own separate chassis
A superior PREAMP on its own separate chassis
A superior POWER AMP on its own separate chassis

These add up to three individual & discrete components perfectly
molded into one integrated receiver, the TR 2075 Mk 1I, maintaining the
specifications & characteristics that are normally associated with such
components, and challenging systems costing much, much more.

In addition, the TR 2075 Mk 1I offers features available on no other
receiver at any price: Pushbutton diode mode selection for silent, positive
program switching. A mini-recording studio function that allows tone &
filter controls to be switched into the Tape 2 output, plus fade between
Phono 1 & Phono 2. Seven different protection circuits. And much more.

TANDBERG

See the entire receiver line: 4
models offering the most ad-
vanced features & performance
in their class. For your nearest
Tandberg dealer, call toll-free
800-431-1506, or write: Tandberg
of America, Inc., Labriola Court,
Armonk, N.Y 10504

Enter No. 43 on Reader Service Card
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to record it in toto, complete. One
trumpet bloop near the end and the en-
tire thing has to be done all over —and
surely something else will go wrong.
And if the first movement is OK but
the second not so good, can we do bet-
ter? Unlikely. Not only a strain on the
musicians, this, but extremely costly in
recording time, for ever-doubtful
musical results. This is not a concert!
For recording, the flexibility of modern
editing is ideal; it gets down the best of
the music, all of it, selectively, with
maximum efficiency and the least
wear and tear If you don’t like the
results, blame the producer or the
editor—or the musicians. But don’t
blame the system. It works. It is essen-
tial for almost every type of musical
recording.

A concert is a concert, and very dif-
ferent. It exists once and is gone
forever. It has an audience, which is
there, along with the musicians, in real
time which does not repeat. NOTHING
else compares to this live situation and
no record can duplicate it, only sug-
gest it by marvelous illusion. But
recorded performances, too, can be in-
comparably good. We have a fine art
ourselves, if we do it right.

| wish that more fi enthusiasts could
attend a session such as this one. There
is the fabulous sound of live music in a
great hall, and there are the musicians.
Listen to the potent BAMM of the bass
drum (with that vibrato reverb)—and
imagine a tall, large youth with a
perfectly round face and a broad grin;
who hits the drum like an athlete. He
couldn’t stand still, kept swinging back
and forth around the back of the stage,
even during takes, stopping casually
now and then to deliver an enormous
and unerring whack on his instrument.
Don Miller, of the Orchestra. He also
wallops the anvil in Holst for a sound
you will not believe. Then there was
the one string bass (common in wind
music), a magnificent elderly gent with
white stereo moustaches sprouting out
45/45, as lean as a bean and much
more musical. Irv Nathenson. And the
snare drum department (plus triangle,
cymbal, etc)! In the Handel you'll hear
the sound loudly in the left channel —
you would have seen three players,
one tall and thin, one short and plump,
and a third a kid who looked around
16. Fun watching them practice
together; you could see the mistakes
when their movements didn’'t match.

Instant Replay

Don’t think the musicians weren’t in-
terested in the recording process. They
didn’t know much about digital but the
younger ones flocked back to the re-
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the whole story

For years, SAE has been producing ‘‘state-of-the-art”
separate components that offer value, quality and
parformance. That experience has now been applied
to a line of integrated amplifiers. But what’s the
hole for? The answer is, ultimate performance!

Unlike others, our integrateds are identical to our
separates with the same designs and component
parts already proven in SAE preamps and amps. But
that's not all - in each of our integrateds the preamp
and amp section is entirely separated (even the
power supply!). The preamp section, which is
identical to our 2900 (or 3000, depending on the
model) has its inputs and outputs near the front
(hence the need for the hole), while the amp section
(2200 or 3100) is at the rear. The only common parts
are the chassis and the power switch. This unusual
“U” shape design provides isolaticr of low and high
level circuits, while retaining easy access to inputs
and outputs (now only 3.5” behind the front panel).

These new units are so unique we don’t consider
them integrateds. Instead, we call them preamp/
amps. They meet all the goals of an ideal integrated;
{1) Convenience of anintegrated design; (2) Excellent
value due to reduced packaging costs; 3) The
performance of separate components.

No matter which of SAE’s preamp/amps you chaose -
the 2922 with parametric EQ and 100 watts* per
channel, 3022 with tone controls and 100 watts* per
channel or the 3031 with tone controls and 50 watts*
per channel , you are assured of SAE performance,
quality and value. The preamp/amps are truly
integrated separates. And that’s the whole story.

*Per FTC Rating @ 8 ohms
For Complete Information Write:
a _
Scientific Audio Electronics, Inc.
P.0. Box 60271 Terminai Annex, Los Angeles, CA 90060
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e Where should
you start in your
search for better sound?

At the beginning. With
® anew Audio-Technica
Dual Magnet" stereo phono

cartrldge. Our ATI2XE, for instance. Tracking
smoothly at | to 1-3/4 grams, depending on your record
player. Delivers smooth, peak-free response from 15 Hz to
28,000 Hz (better than most speakers available). With

24 dB of stereo separation at the important mid frequencies
and even 18 dB of separation as high as 10 kHz and
above. At just $65 suggested list price, it’s an outstanding
value in these days of

inflated prices.

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

e ance standards. As a result, the
o o B % ATI2XE is one of the great
ADJUSTMENT § bargains of modern technology
...and a significant head start
toward more beautiful sound.
Listen carefully at your
tainway,  Audio-Technica
_ CANTILEVER dealer’s today.

~
NUDE-MOUNTED #U.S. Pat. Nos. 3,720,796
L3 X 0./~
ELLIPTICAL STYLUS —— and 3,761,647
] ' ]
audio-technica
@

w0

L
MAGNETS

INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S,, INC,, Dept. 78A, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.

Enter No. 6 on Reader Service Card
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cording room to hear each take —the
place was jammed. (The older musi-
cians, more conservative, stayed a bit
aloof) Things have changed. For
maybe 800 years no musician ever
heard the sound of his own per-
formance, solo orin a group —now, the
musical feedback is everywhere and
without a doubt it has already changed
the very sound of music. One clarinet,
Frank Cohen, principal in the Cleve-
land Orchestra, even came back for an
extra playback so he could hear how a
new mouthpiece sounded —not to him
but to the outside world. That’s a new
dimension for you.

A tuba man, Ron Bishop (curiously
he had a deep bass voice) talked a half
hour to Stan Ricker, the half-speed
man, about the acoustics of the tuba in
recording and also the bass drum, both
of which | gather Stan plays himself. It
was he, by the way, who was out on
stage tuning up the bass drum’s op-
posite heads for a reinforcing reso-
nance. Ricker made an interesting
audio point. It seems that normally in
the orchestra the bass drum’s two
vibrating surfaces face sidewise while
the player stands facing forward.
Looks nice, but the big boom goes out
sidewise to right and left from the
heads—and arrives at the micro-
phones (and even the audience) out of
phase, neatly canceling the lowest fre-
guencies. Weak bottom. Whereas if
the drum is turned sidewise, so the
heads face fore and aft, though it may
look clumsier, the sounds now com-
bine in one wavefront that reaches the
mikes in phase, dead on center. So—
BOOOM! That's what you get, and
that's what we got. Thanks to Stan
Ricker.

An even more important point is
that a big out-of-phase low-frequency
signal is sheer poison for the disc cut-
ting head, as well as the phono play-
back, because it translates into ver-
tical stylus motion. In-phase signals
come out lateral and the stylus, cut-
ting or playback, is much better able
to follow big lateral excursions than
the vertical powerhouses. So mono
bass, in phase (there isn’t much direc-
tionality anyway), is what you need for
big booms.

Finally, Stan Ricker told me that in
half-speed disc cutting he does not use
any form of compression or limiting
whatsoever. Instead he goes straight
out to the recording session and sees
to things ahead of time at the source.
He did this time, anyhow. It takes that
kind of musical/engineering teamwork,
today, from bass drumhead to your
eardrums, to produce our best fi. Espe-
cially if you are going into digital. A4
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Yes, the new Dual 604 is direct drive.
Now lets talk about something really important.

You may have noticed that most turntable stories
begin and end with the drive system. The tonearm is
more or less an afterthought.

But not with Dual. Because the tonearm can make
a big difference in how records sound and how fong
they last. Which is why Dual is very serious about
tonearm design and performance. And why we can
be very serious about tonearms in our advertising.

Let's consider the 604 tonearm.

The straight-line tubular design provides maximum
rigidity with minimum mass. The four-point gimbal
centers and pivots the tonearm precisely where the
vertical and horizontal axes intersect. And the counter-
balance houses two specially-tuned anti-resonance
filters that absorb parasitic resonances originating in
the tonearm/cartridge system and chassis.

Operation is semi-automatic, with another unique

Dual difference: the mechanical sensor. Switch it in
and you feel when the stylus is positioned precisely
over the 12" and 7" lead-in grooves. At the end of play,
the tonearm lifts and returns to its post, and the motor
shuts off. Automatically.

Now let’s tatk about the drive system. It employs a
newly developed DC electronic motor with a highly
sensitive CMOS regulator circuit and integral frequency
generator. Platter speed is checkedagainst rated
speed 120 times per revolution. Wow and flutter are less
than 0.03 percent, rumble is better than 70 dB. Well
beyond the limits of audibility.

But the important story with any turntable is simply
this. The drive system merely turns the record. It's the
tonearm that plays it.

Dual 804, semi-automatic. less than $260. Dual 621, fully automatic plus continuous

repeat, less than $300. Both with base and cover. Actual resale prices are determined
individually and at the sole discretion of authorized Dual dealers

For the life of your records
United Audio, 120 So. Columbus Ave., Mt. Vernon, NY 10553

Enter No. 13 on Reader Service Card
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Bert Whyte
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Ever since the dawn of the high-
fidelity era over 30 years ago, we have
been trying to record and reproduce
music with that elusive quality called
“concert hall realism.”” In all these
years we have made enormous pro-
gress towards the achievement of this
goal, but facsimile reproduction of live
music must await some distant, future
time, when, perhaps, we will be
equipped with electrode implants
directly into the auditory/visual sen-
sory areas of our brains. These visual
aspects are a vitally important part of
the concert-hall listening experience, a
stimulus to the sense of participation
in the musical event and empathy with
the audience. Perhaps, before we
reach the stage of the implants, we will
have listening rooms where the walls
themselves are uniformly driven
speaker diaphragms. The wall you face
would display moving three-dimen-
sional holographic images of the par-
ticular orchestra you are listening to

. whether it be the Chicago Sym-
phony, Vienna Philharmonic, etc., on
the stages in their own concert halls.
To heighten the illusion, you would be
listening in the computer-simulated
acoustics of their concert halls. (A
foretaste of this already exists in the
delay experiments of Bob Berkovitz of
Acoustic Research with the simulation
of the Boston Symphony Hall acous-
tics.) But enough of this “Star Wars”
fantasy . . . the best we can hope for, at
present, is a “convincing illusion” of
this “concert hall realism,” and I've
been playing with some equipment
and some new recordings which afford
considerable help towards achieving
this illusion.

In any attempt to create the illusion
of reality of a live musical event, the
preservation of dynamic range must be
given a high priority. The technical ex-

igencies of cutting phonograph
records often impose the penalty of
dynamic range compression. As most
audiophiles are aware, there ‘are a
number of complementary expander
devices on the market, that can offset
quite a bit of the recording compres-
sion, but these devices must be care-
fully adjusted if audible “pumping and
breathing” noises are to be avoided, or
at least minimized. Many good record-
ings today have a dynamic range of
about 52 dB, while some specialized
direct-disc recordings can be as high as
65 dB. In spite of the way high figures
for dynamic range are bandied about
these days, 65 dB is very close to the
present technological limits of record
cutting. In fact, getting the full 65 dB
of dynamic range from a recording can
be a problem in the average home lis-
tening situation. If you set the gain
controls so that pianissimo sections of
the music are just audible above the
noise floor of the recording and the
ambient noise of your listening en-
vironment, when you encounter a full
orchestral fortissimo of violent, high-
energy, spikey, transients from the
brass and percussion, it is quite likely
that your amplifier will run out of
steam. An oscilloscope will confirm,
what your ears have already told you
. that audible and distressing clip-
ping of the waveforms has occurred.

Power Preference

This inevitably brings us to that most
hoary of hi-fi questions ... how much

AmericanRadioHistorv Com

power is enough? Enough for what? If
you want to listen to low-level back-
ground music, you can get away with
milliwatts. The hi-fi pundits of yore
used to gravely inform us that 20
watts is more than adequate for the
domestic listening situation.”” To use
the old cliche’. .. “You can’t place a
symphony orchestra in the average liv-
ing room.” This is self-evident, but you
can enjoy the psycho-acoustic equiv-
alent of a mighty orchestral fortissimo,
with a fairly convincing illusion of con-
cert hall realism . . . if you have enough
watts, and speakers that can handle
those watts. Then how about a thing
called “living room realism?” Consider
this .. a string quartet can comfort-
ably fit into an average living room,
and you would be astonished how
much power and loudness can be pro-
duced by two violins, a viola, and a
cello. Similarly, millions of homes
have pianos, and when they are played
fortissimo, even in the average living
room, their acoustic output is very
high. To accurately reproduce record-
ings of a string quartet or a piano at
the loudness levels they produce in
typical living rooms, again requires
lots of watts. Needless to say, the gen-
eration of high wattages is futile if it is
accompanied by high levels of distor-
tion. In the immortal words of Gene
Czerwinski of Cerwin-Vega, the ""high
priest of high levels” . . “Loud is beau-
tiful .. if it’s clean.”” Which brings up
the point of my experiences in the
world of “supersound.” | want to most
strongly emphasize that | am not advo-
cating loudness for loudness’ sake, or
overkill wattages for the production of
“larger than life” sonic thrill trips. | am
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You bet it does. Especially if you care
about absolutely aceurate reprocuction of
recorded sound.

The new Crown DL-2 Distinction
Series Controller is close to keing the
perfect pre-amplifier. It cortrols fhe signal
level but changes nothing else u-less you
want it to.

The DL-2’s sonic excellence is impec-
cable. New, patent-pending circuitry and
no-compromise, common-sense design
have resulted in outstanding specifica-
tions.. Signal-to-noise ratic is better than
97dB unweighted. Frequency response
+0.2dB, 3Hz to 100KHz. THD, IMD and
TIM are simply not audible.

One of the reasons you can’ hear the
DL-2 is that it is three comoonerts.

The revolutionary. phono preamp
mounts nhext to the turntasle. That elimi-
nates most RFI problems. But it also in-

Doesit
make
sense

tobuy
aNEW

audio
component

you cant hear”?

cludes wholly new circuit concepts for
unmatched sonic performance, and new
convenience in hook-up.

The separate power supply keeps AC
line noise completely out of the signal
path.

The control modu e sets a new stand- -
ard of control freedon . Leave all controls
flat for accurate reproduction of input. Or
adjust the sophisticated, equalizer-type
tone controls to your taste. Select ane of
ten built-in ISO compensation curves.
Control your choice of external processor.
Unbelievably accurate digital control of
level and balance,A new concept in stereo
imaging.

To believe the sonic excellence of the
Crown Distinction DL-2 Controller, you'll
have to try to hear it. At your dealer. Soon.

Write for free brochure on the DL-2.
It, foo, makes sense.

(&) crown
1718 W._Mishawaka Road, Elkhart, Indiana 46514
American innovation and technology...since 1951.
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INTRODUCING THE
ADC LMF CARBON
FIBRE TONEARMS.

We chose carbon fibre because
of its low mass to high tensile
strength ratio. We further lowered
the mass by abandoning the
traditional tubular shape and engi-
neering the fully tapered profile.

The combination of an LMF
tonearm and a fine cartridge will
not interact with typical building
resonant frequencies or with
typical record warp frequencies.

Cueing is viscous damped in
both directions and tracking forces
are calibrated in 1/10th gram
increments. Anti-skate adjust-
ments are variable to 2 grams.

The LMF tonearms each come
with three counterweights to
enable you to achieve zero balance
with minimum tonearm mass,
regardless of the weight of your
favorite cartridge. Even up to 11
grams. LMF tonearms utilize
instrument type stainless steel ball
bearings, factory adjusted for
maximum stability and low friction
angular contact.

The LMF-1 has an integrated
head for lowest mass. The LMF-2
has a removable head. This allows
changing of pre-mounted
cartridges in seconds. Both
tonearms permit the use of the
highest compliance cartridges with
lowest tracking forces.

Only better audio dealers can
show you the ADC LMF
tonearms. Visit them or write to
us for more information.

ol TONEARMS

A BSR Company
Audio Dynamics Corp., Pickett District Rd.,
New Milford, CT 06776

Enter No. 7 on Reader Service Card
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put. Thus, | wound up with 2 ultra-high
powered mono amplifiers, with excep-
tional sonic characteristics. Their
sound is smooth and effortless, very
transparent, a fast amplifier with razor
sharp transients, but none of the “edgi-
ness’’ or ““graininess,” which is typical
of most really high-power amplifiers.
HK installed special fuses in the line
for me and | was ready to fly! Would
HK make this modification available
through their dealers? This idea is now
under consideration.

Ultra-Sonorous Sound

The combination of the stacked
Duntechs, and the 520 watts per chan-
nel HK amplifiers, put awesome, but
exceptionally clean power in my
hands. The Duntechs, which normally
are flat below 30 Hz, were simply stun-
ning in their impact on bass passages.
The ability to play almost any kind of
music, many times at live performance
levels, without the slightest sign of
clipping is a revelatory experience.
Two records which certainly justified
the bother of the whole project, and
surely gave me a "“convincing illusion”
of live sound quality were the RCA
RDC-4 direct disc of Beethoven’s Ap-
passionata, a 45 rpm disc, with
Japanese pianist lkuyo Kamiya, which
was miked just a shade too close, and
with the piano sounding slightly
clangorous, but with an overall sound
quality which is absolutely superb.
Playing this recording, without a
smidgen of distortion at a level which
would have approximated the output
of the Bosendorfer Imperial grand if it
were sitting in my living room was truly
awesome. The other record was Lon-
don ZM1001, with Zubin Mehta and
the LA Philharmonic playing the suites
from Star Wars and Close Encounters
of the Third Kind. Star Wars was bright,
spritely, and exciting in its ingratiating
fashion, but the real stunner here is
Close Encounters. Recorded by top
Decca engineer Jim Locke and cut at
half-speed by my friend Stan Ricker at
the JVC Cutting Center in Hollywood,
the opening passages start off at a low
level and build through one of the
most tremendous crescendos ever put
on a record. Then some low frequency
(around 30-35 Hz) synthesizer sounds
come in and with the huge power of
my system, the impact leaves you
limp. | might add that our Senior
Editor Barney Pisha, our resident
phono cartridge expert, and Ed
Wodenjak of Crystal Clear Records,
have the same stacked system as |
have, and both are equally impressed
A lot of bother to be sure, but it opens
up a whole new world of sound, and
ultra-sonority.
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Utterly unconventional. Shocking.

it is smaller and lighter than a telephone directory.
And vet, it literally replaces a pile of test instruments
many times its size and weight.

The Nakamichi T-100 is everything you've always wanted in

an audio analyzer, and maybe a bit more: a built-in oscillator
with 21 frequencies from 20 to 20,000 Hz, a pink noise
generator, a level meter featuring a lightning-fast dual

plasma display with choice of VU or peak ballistics,

a speed/wow-&-flutter meter with choice of unweighted or

DIN peak weighted measurements, a fully automatic 400 Hz
distortion analyzer, an A-weighting filter for noise measurements,
a watt-scele graticule for power level indication.

Rugged, versatile, accurate—the T-100 is unquestionably
a powerful diagnostic instrument.

Service and laboratory professionals, equipment reviewers,
dealers, salespersons, and incurable audiophiles. ..
if you are one or more of the above, your Audio Analyzer has arrived.

Write for more information:
220 Westbury Avenue, Carle Place, New York 11514,

7 I Nakamichi

Products of unusual creativity and competence. ..

Enter No. 27 on Reader Service Card
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AF-3030)

AD6

"t,chmg the 400’ Hz and

For optimum bias set-

AD-6300

record. Lonsider too, the many other ad-
vanced features in the AD-6800: doubke
needle etering combines the VU level and
peak level ir7o a single meter. a Peak Hold
button lacks the peak metering system pre-
venting distartioni-causing peak pulses, and
an extraoréinarily low wow and flutter
of 0.06%.

The AD-8550 has a Bias Fine Adjust-
ment kxob w give optimum performance
with any brand ef L.H tape on the market, a
Remaiming Tape Time Meter that shows




AD-6500

exactly how many minutes remain on the
tape when you record, and an outstandingly
low wow and flutter of 0.05%.

And there's a lot more to the AIWA
family.

The AD-6500, the first cassette deck to
feature an automatic front loading system.

The AD-6300, a manual front loader
with all the important features of top quality
cassette decks.

The AD-1250, an ultra modern 20° slant-

AD1250

backed deck 6eszgned fo maxim
bility and ease of use.

The versatile AF-3030 combmes all the
features of the AIWA line of casset
with an FM-AM receiver.

So before you run out and rbuy
cassette deck, consider the engineering %
novation that went into the AIWA fam=
And weigh ATWA’s
response carefully. i 1

Distributed in the U.S . by. MERITON ELECTRONICS INC., 35 Oxford Drive Moonactie, N.J 87C74 » Distrinuted in Canada by SHR%HO {CANAD 110
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ar stereo equipment is pro-
liferating, particularly in the wide
variety of AM/FM radio, cassette,
and eight-track tape gear available
for postsale and add-on installa-
tion.

In this issue of Audio, we present
a directory of add-on equipment in
many different configurations. It
should be added that car manufac-
turers use some of these same sup-
pliers to construct sets to fit the
contours of their particular auto-
mobile for original equipment in-

stallation. Loudspeakers are listed
in their own specific section.

It must be noted that the data in
these listings are supplied to Audio
by the manufacturers for this direc-
tory and are not the results of
Audio’s own laboratory tests.

This listing, unfortunately, is not
complete as some manufacturers
failed to return the forms sent
them.

Directory of Manufacturers

Advent Corp.
195 Albany Ave
Cambridge, Mass. 02139

Clarion

Afco Electronics
471 Roland Way
Oakland, Cal. 94621

5500 Rosecrans Ave.
Lawndale, Cal. 90260

Electronic Industries

P.O. Box 615
217 E.171st St.
Harvey, Ill. 60426

Comm Industries
1505 Commonwealth Ave.
Boston, Mass. 02135

Elf Industries

8300 N.E. Underground Drive

Fulmer
260 Monroe St.
Memphis, Tenn. 38103

Herald Electronics
6611 Lincoln Ave
Lincolnwood, Ill. 60645

Kansas City, Mo. 64161

Audio Mobile
2850 E. 29th St
Long Beach, Cal. 90806

Blaupunkt

R. Bosch Corp

2800 S. 25th Ave.
Broadview, Ill. 60153

Car Tapes/Jet Sounds
1000 E. Del Amo Blvd
Carson, Cal. 90746

Concord Electronics

20121 Ventura Blvd.

Suite 320

Woodland Hills, Cal. 91364

Craig
921 W. Artesia Blvd.
Compton, Cal. 90220

Dyusa/Marume
7110 Marcelle St
Paramount, Cal. 90723

EPI
One Charles St.
Newburyport, Mass. 01950

Fosgate
2935 W. Fairmount Ave
Phoenix, Ariz. 85017

Fujitsu Ten
1135 E. Janis St
Carson, Cal. 90746

Jandy International
152 W. Cypress Ave
Burbank, Cal. 91502

Jensen
4136 N. United Pkwy.
Schiller Park, I1. 60176

JvC
58-75 Queens-Midtown Pkwy.
Maspeth, N.Y. 11378



Kraco
2411 N. Santa Fe Ave.
Compton, Cal. 90224

Laser Acoustics
5663 Lankershim Blvd.
N. Hollywood, Cal. 91601

Magitran
311 E. Park Ave.
Moonachie, N.J. 07074

Marantz
20525 Nordhoff St.
Chatsworth, Cal. 91311

Minneapolis Speaker

3806 Grand Ave.
Minneapolis, Minn. 55409
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Motorcla
1299 E Algonquin Rd.
Schaumburg, 11I. 60196

Panascnic
1 Panasonic Way
Secaucus, N.J. 07094

Pathcom/Pace

24049 S. Frampton Ave.

Harbor City, Cal. 90710

Pioneer
1925 k. Dominguez St.
Long Beach, Cal. 90810

Polk Audio
1205 S Carey St.
Baltimore, Md. 21230
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Pyle Industries
501 Center St.
Huntington, Ind. 46750

Quam-Nichols
Marquette Ed. & Prairie Ave.
Chicago, 11]. 60637

Radio Shack
1400 One Tandy Center
Fort Worth Tex. 76102

Roadstar
5312 Production Drive
Huntington Beach, Cal 92649

Sparkomatic
Miltord, Pa. 18337
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Speco

P.O. Box 624

1172 Rt. 109
Lindenhurst, N.Y. 11757

Tamon Audio
2751 Monument Blvd.
Concord, Cal. 94520

Visonik of America
1177 65th St.
Dakland, Cal. 94608
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Car Radio/Tape Players

AFCO Graphic Equalizer
\ \\\\\\\\\\\\\

AFCO IDC-750AR
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AFCO Eiectronics IDC-750AR $159.95 S 5 3 3 Yes No Yes Yes Yes | Yes|Yes | | Adj. | 1%x63%x5
PB-30E 99.95 SorQ 15 0.5
Graphic
Equalizer
Audiomobile ST770A 299.95 S 70 Yes No Yes | Yes| Yes No No Yes | Yes | ! Adp. | 2x7x5
SA400 89.95 S 20 0.25 No No 2x5%5Yz
SA800 115.95 S 40 0.5 Yes | Yes 2x5x7
SAT00A 149.95 S 35 0.08 No No 2Y2x6x5
SP300A 149.95 S 0.05 Yes | Yes 1] 1V2x4"2x4
SA1500A 299.95 S 75 0.2 No No 4x8x8
SA460 189.95 S 20 0.5 Yes | Yes U 2x5"2x5
Blaupunkt Frankfurt 113.00 M 19 5 3FM, 2AM | No Yes | No No No No | No | 130 | 1%x7x5
u.s mm
Frankfurt 193.00 S 1.8 5 No 4FM, 4AM | No Yes | No No No No | No | 130 | 13%x7x5
u.s. mm
Stereo
CR4095 242.20 S 3.0 7 Yes No No | Yes | Yes No | No | Yes | ves | | Adj. | 1%x7x6
CR4096 231.20 S 4.0 7 Yes No No Yes | Yes No Yes | Yes | Yes | | Adj. | 1%x7x6
CR4091 170.00 S 5 7 Yes No No Yes | No Yes | No No | No Adj | 1%x7x6
CAR TAPES/JET SOUNDS J$8100 89.95 S 5 65 5 1.5 Yes Yes | Yes Yes | Adj 13x6%ax4 %
CT4310 89.95 S 45 |65 45| 3 Yes Yes | Yes Yes | Adj. | 2%x7x4"2
CT4355 99.95 S 45 |65 5 1.5 Yes Yes | Yes Yes Adj. | 2%x7x4Y2
JS8570 149.95 S 3 68 5 2 Yes 5FM, 5AM Yes | Yes Yes | Adj. | 2%x7x4"%
7703 29.95 S 45] 3 Yes | Yes Yes U 2% x5x7 Y
M306 2995 S 451 3 Yes | Yes | Yes Yes U 1Y2x1%x5
JS600 79.95 S 5 15 Yes | Yes | Yes Yes | Yes|ves | U 2x7x6Y2
J$3500 129.95 S 25 |70 5 15 Yes Yes | Yes | Yes Yes | Yes| Yes [ U 2x7x6Y2
J$9100 89.95 S 5 65 5 2 Yes Yes | Yes| Yes Yes | Ad). | 1%x6%x4Ys
J59350 99.95 S 4 67 5 15 Yes Yes | Yes| Yes Yes Adj. | 1%x63%x4 Y
JS9370 149.95 S 3 68 5 1.5 Yes 5FM, 5AM Yes | Yes| Yes Yes | Adj. | 2V2x7x4%:
JS8001 159.95 S 25 |70 8 1.5 Yes Yes | Yes| Yes Yes | Yes | Yes Adj. | 2x7x6%
J$9200 179.95 S 45 165 8 1.5 Yes Yes | Yes | Yes Yes | Yes | Yes Adj. | 2x7x6%
JS9600 199.95 S 3 67 8 15 Yes 5FM,5AM { Yes | Yes| Yes Yes | Yes | Yes Adj. | 2Y%x7x6%
Clarion PE-6668 239.95 S 20 4 8 Yes Yes | Yes No | Yes | Yes | Yes | | Adj. | 2x5%x7%
Cencord HP-350 249.95 S 1.8 20 0.3 Yes No Yes | Yes | Yes No No Yes | Yes | | Adj. | 7x4%x2".
CD-12 149.95 S 2.0 5 2.0 No No No Yes | Yes No No Yes | Yes | | Adj. | 7x2Vax5%
HP-100 149.95 S 1.8 5 2.0 Yes No Yes | Yes | Yes No No Yes | Yes | | Adj | 7x4%x2
Cralg 607 179.95 S 1.7 45| 5.0 Yes Yes { Yes| Yes No Yes | Yes | Yes | | Adj. | 2x7Yax5%
T609 114.95 S 1.7 451 5.0 Yes Yes | Yes | Yes No No Yes | Yes Adj | 2x7Yax5Y
T610 129.95 S 19 40( 50 Yes Yes No No Yes | Yes Adj. | 2x7Yex5%
T611 149.95 S 1.3 45 50 Yes Yes | Yes | Yes No Yes | Yes | Yes Adj. | 2x7%x5%
3514 149.95 S 4 5.0 No 5-AMor FM Yes No No Yes | No | Adj 2x7x5 "%
(continued) T600 179.95 S 35| 5.0 Yes Yes No Yes | Yes | ves | | Adj. | 2x7Yx8Y:
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Craig 1605 159.95 S 4 5.0 Yes Yes No | No | Yes|vYes| | Adj. | 2x7%x5%
(continued) 7632 199.95 S 4 50 | Yes Yes | No | Yes| Yes|vYes! | | Adi. | 2x7x5%
T633 199.95 S 1.5 45| 5.0 Yes S-AMorFM | Yes | Yes| Yes No Yes | Yes | Yes | | Adj. | 2%x7%x5%
T681 179.95 S 11 12.0) 50 Yes Yes | Yes| Yes No No Yes | Yes | | Adj. | 2x7%x5%
T683 209.95 S 1.9 120 5.0 Yes Yes | Yes| Yes No Yes | Yes | Yes | i Adj. | 2x7YaxBYa
T685 299.95 S 1.8 120 5.0 Yes S-AMor FM | Yes | Yes| Yes No Yes | Yes | Yes| | Adi. | 2x7Vax5Y%
T201 109.95 S 4 5.0 Yes Yes No No Yes | No U Fixed} 2Yax712x7
T202 149.95 S 4 5.0 Yes Yes No Yes | Yes [Yes] U Fixed| 2'%2x7 %x7%
T180 129.95 S 12 5.0 Yes | Yes | Yes No Yes | Yes | Yes | U Fixed| 8'2x7x3%2
T100 89.95 S 4 5.0 No Yes No No Yes | Yes | U 2%ax5x5
T101 69.95 S 4 5.0 No Yes No No | Yes | No v 22 x4%x8 2
T102 109.95 S 4 50 No Yes No Yes | Yes | Yes | U 2 x7x7
T200 129.95 S 4 5.0 Yes Yes No No | Yes|Yes| U 2Y%x7%x?
T281 159.95 S 12 5.0 Yes Yes No No Yes [ Yes | U 2%xT2x7
S631 169.95 S 4 5.0 Yes 5-AM or FM No Yes | No No | Adj. | 2%x7x5%
5682 179.95 S 19 12 5.0 Yes Yes | Yes | No Yes | No Yes | Adj. | 2%x7Yax5%
$S683 209.95 S 1.9 12 5.0 Yes Yes | Yes | No Yes { No Yes | Adj. | 2%x7Y%x5"%
S685 279.95 S 1.9 12 5.0 Yes 5-FMorAM | Yes | Yes | No Yes | No No | No | Adj. | 2%x7Yaxb
V330 119.95 S 4 50 Yes 5-AM, 5-FM No Yes | No No | No ! Adj. | 1%x4Yax1Yz
S603 139.95 S 4 5.0 Yes No Yes | No No | No | Adj. | 2x7x5%
S604 129.95 S 31 45| 50 Yes Yes | Yes ! No Yes | No No | No I Adj. | 2x7Vx5%
S605 114.95 S 31 40| 50 Yes No Yes | No No  No i Adj. | 2x7Yax5%
S608 149.95 S 1.9 45| 50 Yes Yes | Yes | No Yes | No No | No | Ad). | 2x7Yax5%
$100 69.95 S 4 5.0 No Yes | No | Yes [ No v 2'hx4 X7
S101 89.95 S 4 5.0 No Yes | No Yes | No U 2'hx6Y2x8
$102 59.95 S 35 No Yes | No No | No U 228 x7 Vo
S$103 49.95 S 25 No Yes | No No | No U 2Y2x8Yax7h
S180 119.95 S 12 Yes | Yes | No Yes | No Yes | No U 2%x872x8 2
S200 109.95 S 4 5.0 Yes No Yes | No Yes | No U 2%x7x7
S201 89.95 S 351 50 No Yes | No No | No U 22 X7 %ax7 Y
5280 149.95 S 12 5.0 5-FM Yes | Yes | No Yes | No Yes | No U 3%x3%x10%
5281 139.95 S 12 5.0 Yes No Yes | No Yes | No U 2% x7ex?
S606 219.95 S 25 45| 5.0 Yes No Yes | No No | No | Adj. | 2%x7%x6
Elf F-1180 Custom S 5 10 Yes 5FM,5AM | Yes | Yes | No Yes | No No | No | Adj. | 2%x7x6
GM
F-1180 Custom S 5 10 No S5FM,5AM | Yes | Yes | No Yes | No No } No | Adj. | 2%x7x6
Ford
CUS-35 Custom S 4 10 Yes 5FM,5AM | Yes | Yes | Yes No No Yes | No ! Adj. | 3x7%x5%
G&F GM &
Ford
IDC-675 159.95 S 6 10 Yes Yes | Yes | Yes No Yes | Yes | Yes{ | Adj. | 1%x8%x5%
Fosgate PR-220 109.95 S 20 0.05 Yes | Yes U 7Yax2 % xB %
PR-250 199.95 S 50 0.05 Yes | Yes U Preamp
4x1%x2 "
Poweramp
73%x2%x6 %
PR-2100 369.95 S 100 0.05 Yes | Yes U Preamp
73%x1%x3%
Poweramp
14Yax2"%:x8
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Car Radio/Tape Players

Jet Sounds }$-9350
t—

Kraco KiD-588
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Fujitsu Ten Dp-7871 149.95 18 20 5 0.3 No Yes No Yes | Yes |Yes | | Adj. | 1%x7x5%
GP-7881 249.95 18 20 12 0.3 No 5-FM,5-AM | Yes | Yes | Yes No Yes | Yes |Yes | | Adj 2'2x7 Vax5'%
Dolby
GL-7851 179.95 S 18 20 5 0.3 No 5-FM, 5-AM | Yes | Yes | No Yes | No No | No | Adj. | 2V2x7Vex5"%
ETX41A 299.95 S 18 20 0.01 Yes No No | No |Yes No | Yes | Yes [ves | | Adj. | 1Y%x7x3%
AT7831 174.95 S 20 0.1 Yes No Yes | Yes U 1 Yax6x5 Y
Fuimer 16-2200 39.95 M 30 2.4 [10.0 No 5-AM No No No No |No 1 13%x6Y2x4"2
16-2400 44.95 M 30 2.75 [10.0 5-AM No No No No INo | Ad]. | 3x7Y2x6%2
16-3200 79.95 M 5 34 2.25 (10.0 5-AM&FM No No No No | No | 2x62x5'%
16-3400 94.95 M 5 34 55 [10.0 Yes 5-AM&FM No No No No | No | Adj. | 3x7V2x6%
16-3500 114.95 M 5 34 7.25 [10 Yes 5-FM, 5-AM No No No No | No | Adj 3x7%2x6"
16-4200 109.95 S 5 30 225 o 5-AM or FM No No No No | No | Adj. | 2x6%2x5%
16-4400 129.95 S 5 34 6.0 |10 Yes 5-AMor FM No No No No [No | Adj. | 3x7"x6%:
16-4500 149.95 S 5 44 15.0 |10 Yes 5-AM, 5-FM No No No No [ No | Adj. | 3x7"2x6%
16-5100 149.95 S 5 30 6.8 |10 Yes Yes No No Yes |Yes | | Adj. | 2x7x6Y
16-5300 99.95 S 5 36 2.45 |10 Yes No Yes | No No [ No | Adj. | 2x6%x6Ys
16-5400 129.95 S 5 32 46 |10 Yes No Yes | No No | No | Adj. | 1%x7x6%
16-6200 209.95 S 5 40 5.5 |10 Yes 5-AM/FM Yes No No Yes | No Ad|. | 3Vex7%x7'%
16-6400 169 95 S 5 36 40 |10 Yes 5-AM/EM No Yes | No | No |No | Adj. | 3x7Yx7%
16-6500 199.95 S 5 36 4.65 (10 Yes 5-AM/FM No Yes | No No | No Adj 3x7x7 2
16-8400 349.95 S 5 40 36 |10 Yes 5-AM/FM No No No No | No i Adj. | 2%x7x7V2
16-8600 399.95 S 5 40 36 |10 Yes 4-AM/FM No Yes | No | No |No | Adj. | 3x7x8'%:
Kraco 560-D 130.95 S 1.6 |15 3.55 {t0 Yes No Yes | Yes | No Yes | No No | No | Ady. | 2x7x5%
565-A 134.95 S 4.4 |66 3.62 |10 Yes No Yes | Yes | No Yes | No No | No i Adj. | 2x7x5%
566 144 .95 S 4.4 |60 5 10 Yes No Yes | Yes | No Yes | No No | No ] Adj. | 2x7Yx5%
575 165.95 S 4 60 45 {10 Yes 5FMorAM | Yes | Yes | No Yes | No No | No | Adj. | 2%x7'xB"%
585 144.95 S 3.2 |40 4.0 {10 Yes No Yes | Yes | Yes No No Yes | No | Adj. | 1%x7x4":
588 207.95 S 3.2 145 3.8 {10 Yes No Yes | Yes | Yes No Yes | Yes | Yes ! | Adj. | 2x7Yax5%
1230 113.95 S 10 40 3.0 |10 No 2AM/3FM | Yes | Yes | No No No No  No | Agj 2x7'2x7?
1240 144.95 S 56 |65 3.1 |10 Yes S5AMorFM | Yes | Yes | No No No No | No | Adj. | 1%x7x5
1220-A 92.95 S 40 5.75 |10 No 2AM/3FM | Yes | Yes | No No No No { No | Agj. | 2x7x5
Laser Acoustics A-100 Amp 150.00 S 65 0.25 No No No No | No No No No { No 23%x7Vax7
A-100A Amp 150.00 S 65 0.25 No No Yes | Yes | No No No No | No 2%x7 Vex7
A-200 Amp 225.00 S 125 0.1 No No No No | No No No No | No 2% x7 x7?
A-200A Amp 275.00 S 125 0.1 No No Yes | Yes | No No No No | No 2%x7 Yax?
A-350 Amp 395.00 S 250 0.t No No No No | No No No No | No 51x7Yx7
A-350A Amp 700.00 S 250 0.1 No No Yes | Yes | No No No No | No 5x7 Yax7
Marantz CAR-420 389.95 S 1.1 {60 10 0.8 Yes 6FM, 6AM | Yes ! Yes | Yes No Yes | Yes | ves| | Adj. | 1%x7%ax5'%
CAR-410 299.95 S 1.1 |60 4 Yes 6FM, 6 AM Yes No No Yes | ves| | Ad]. | 1%x7%x6
CAR-350 219.95 S 1.5 {60 4 Yes No Yes No Yes | Yes | ves| | Adj. | 1%x7%x6
SA-230 69.95 S 10 0.5 Yes | Yes U 1%x4%X7 s
SA-247 149.95 S 15 0.5 Yes | Yes U 2 xB6Yx5%
Marume M-5 99.95 S 10 50 7 5.0 Yes No Yes | Yes | No Yes | No No | No | Ad]. | 2x63%x5
M-50 118.95 S 10 50 7 5.0 Yes No Yes | Yes | Yes No No Yes | vyes{ | Adj 2x6%x5
M-70 179.95 S 17.8 |50 7 5.0 Yes No Yes | Yes | Yes No Yes | Yes | Yes| | Adj. | 1¥%xB%x5"2
M-9 79.95 S 10 50 7 5.0 Yes 5-FM Yes | Yes | No No No No | No | Adj. | 2xB¥%x5
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Pace 8340

Pioneer KP-500

Radio Shack

Sparkomatic FMX-10
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Motorola TCBB7AX 229.95 S 2.5 Yes 5FM or AM Yes No Yes | Yes| Yes | | Adj. | 2%x7x5%
TCBB4AX 149,95 S 2.5 Yes Yes No No Yes| Yes | | Ad). | 1%x7x5%
TCBB3AX 161.95 S 2.5 Yes 5FMor AM Yes No No | Yes| Yes | | Adj. | 2%x7x5%
TFB78AX S 2.5 Yes 4 FMor AM No Yes | No No | No | Adj. | 2%x7x6
3C4TECB S 2.5 No 5FMor AM No Yes | No No | No | 58 | 3x7x6
3F4TECT S 2.5 Yes S5FMor AM No Yes | No No | No | 5.8 | 2%x7x6Y
TC876AX S 2.5 Yes 5 FMor AM Yes No No Yes | No | Adj. | 2%x7x6
TF853AX S 2.5 Yes No Yes | No No | No 1 Adj. | 2x7x5"%:
TCB77AX S 2.5 Yes Yes No No Yes | No | Adj. | 2x7x5%
7C3248 69.95 Yes No No Yes| Yes | U 13%x5Y2x7 Y
7C3348 99.95 Yes |Yes {Yes No Yes | Yes| Yes | U 13%x5"%:x7 %
7C344S 139.95 Yes |Yes |Yes No No Yes | Yes | U 22x6V2x8 %
FM775AX1 S 3 Yes 4FM, 4 AM No No No No | No | Adj. | 2x6Yx4%
FMB76AX M 3 Yes 4FM, 4 AM No No No No | No | Adj. | 2x6%x4"%
TF756S S 2.5 Yes No Yes | No Yes | No U 22 x7x7 Ya
TM316S S No Yes | No Yes | No U 23x5x7
TM416S S No Yes | No Yes | No U 2%x7x7
TM226S S No Yes | No | No | No u 2%x5x7
5C3AMX8 S 3 No 5FM or AM 1 5.8 | 2%x7%x5
5F3RMX8 S 3 No 5FMor AM | 5.8 | 2%x7%x5
5C2RMX8 M 3 No 5FMor AM | 5.8 | 2%x7%x5
5F2RMX8 M 3 No 5FMor AM | 5.8 | 2%x7%x5
5C6DMX8 S 3 No 5FMor AM | 5.8 | 2%x7%x5
5F6DMX8 S 3 No 5FMor AM | 5.8 | 2%x7%x5
PA2400 49.95 S 12 10 u 5Y%x4Y2x2
Amp
PA4000 89.95 N 20 10 2 Pos_|2 Pos. u 712%6 e x2%
Amp Swit, |Swit.
EQB3000 119.95 S 15 10 5 5 U 7x5'%x2
EQ/Amp Band |Band
Pace 8340 199.95 S 4 0.5 S5FM,3AM | Yes |Yes |No No No No { No Ad). | 2%x6x7
Panasonic CQ1851 149.95 S 28 10 10.0 Yes Yes | Yes |No Yes | No No | No U 2Y2x9%2x8
CX385 54.95 S 3.5 |10.0 No No [No |No Yes | No No | No | U 2x4%x6 Y
CX233 69.95 S 35 |10.0 No No | No |Yes No No | Yes| No U 2x4%x6%
CJ1552 39.95 S 10 10.0 No No No |[No No No No | No U 13%x3'%x5"%
Booster
C02700 139.95 S 25 35 |10.0 No /U] Adj. | 2x7x6
CQ6700 159.95 S 20 3.5 j10.0 Yes No No |No Yes | No No | No /U] Adj 13x7x5%
CRB4700 244,95 S 28 3.5 | 100 Yes No No |Yes No No Yes| No /UL Adj. | 2%x7%x5%
CX1100 69.95 S 4.8 (100 Yes No [ No |No No No | No | No | U 2%x7 %6
Cx5100 89.95 S 48 (100 No No |No Yes| No No | Yes | U 212725 Va
CX7100 119.95 S 48 [10.0 No No {Yes No No Yes| ves | U 217 V2 x5%
CA9500 84.95 S No No |Yes No Yes | Yes| No U 1Y2x7 Yax6 %
CJ3510 84.95 S 10 1.0 Yes No No |No No | No | No | No u 4x234x8'2
€Q8s520 399.95 S 10 10.0 No Yes | Yes |No No No No | Yes | | Adj. | 2%x7':x6%
Elect. Tuning
CJ2552 79.95 Q 10 5.0 Yes 6AM, 6FM | Yes | Yes |Yes No Yes | Yes u 1%x63%x5Y%
Booster
C06520 239.95 S 10 10.0 Yes S5AM&FM 1 Yes | Yes |Yes No No Yes| Yes| | Adl. | 2%x7V2x6Y%
C02520 219.95 S 10 10.0 Yes SAM&FM | Yes | Yes |No Yes | No No | No | Adj. | 23%x7"2x6Y
CR-4520 169.95 S 10 10.0 Yes SAM&FM | Yes | Yes |No No No No | No | Adj. | 2%x7V2x6Y%
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Car Speakers

EPILS70

o

Fujitsu Ten SSB-8B5

Electronic ind. HF-7
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Advent Corp. EQ-1 $180.00 6x9 F
Audiomoblie LM50 49.95 10 5 15 4 37-6K 1 F 5 Midrange Driver
LF65A 89.95 30 6% 15 4 37-7K 1 F 6'% Woofer
HF1 39.95 20 1 5 4 1K-22K | 1 F 3 Tweeter
36 Car Tapes/Jet Sounds JSW5008 14.95 8 5 5 8 100-10k F/s | 4x5%x6
JSW1200S 24.95 20 5 10 8 100-12k Frs 4x5%x8
4825 9.95 8 5% 3 8 100-10k F 26"
JS50-10A8 24.95 15 5% 10 4 90-12k F 212%6%
JS550CX 29.95 20 5% 20 4 80-14k | 2 F 21 x6%
JS950CX 39.95 20 6x9 20 4 50-15k | 2 F 34 X6 % x9 Y%
JSLS63TX 49.95 30 5% 20 8 70-18k | 3 F 2%xB%
JSLIB3TX 59.95 30 6x9 20 8 50-18K | 3 F 3Y%2x6% x9 Y%
JSL1511TX 89.95 50 5 20 8 50-18K | 3 F 2%x6Y%x10% | 4 Speaker
Clarion SK-99 $126.95 8 5Yx3x1 20 8 100-20K | 3 F 10x6Yax2 Mounts on 6x9 cutout
2 +5
Craig R731 50 5% 11 4-8 | 60-17k F
R730 50 5% 20 4-8 | 60-17k F
R770 50 6x9 20 4-8 | 4517k F
R780 50 5% 11 4 80-17k S 11%x7x9
V401 25 5% 10 8 70-13k F
va40 25 6x9 10 8 55-13k F
V460 25 6x9 10 8 55-16k | 2 F
V461 25 %9 20 8 55-16k |2 F
V300 15 3% 54 |8 200-10k . *Dash mount
V400 25 4 8 8 130-14k 3
9422 25 6x9 116 |8 65-13k F
9420A 25 5% 14 8 70-13k F
9425 25 6% 10 8 100-12k S 9%x5%x9"%
V320 25 5% 14 8 70-15k | 2 F
V360 25 4x10 10 8 60-15k | 2 F
V361 25 6x9 10 8 55-15k | 2 F
9430 25 5% il 8 100-12.5k S 10%x5"%x3
9426 10 4 54 | 4 130-13k F
9427 10 5% 54 | 4 100-13.5k F
9428 10 5% 29 | 4 90-16.5k ForS | 8xax7%
9429 25 6x9 30 4-8 | 100-15k F
V240 10 4x10 10 4 60-13k F
V100 8 3% 3 4 220-8k . *Dash mount
9413 8 4 3.6 | 4 115-13k F
9414 8 5% 36 | 4 95-13.5k F
9433 8 3x5 36 | 4 300-4k S 7%x3 x5 %
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Fujitsu Ten SSB-8G9

JVC SM-3

Jensen C-9845
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Electronic Industries HF-7 129.95 35 4 10 4 55-22k 2 4Yex7 Yexd e
90200 79.65 25 6x9 20 48 | 25-22k | 4 F 5% x8Y% x4
90207 69.95 25 6x9 20 4-8 | 2520k |3 F 512x82x4
10D20T 65.95 20 4x10 20 4-8 | 55-20k |3 F 3%:x8%x3"%
6D20TR 57.15 20 5% 20 4-8 | 55-20k | 3 F 6x3
EIf F-2000 149.95 50 42 8 4 50-22k | 2 S 7x4 x4
11 59.95 50 6x9 20 4-8 100-10k | 3 S 52 x6x4
+5
3.5 SPK 5.95 10 3% 3 8 F 3%
4x10 GM SPK 9.95 10 4x10 3 8 F 4x10
EPI 0 75.00 15G.00 12 . 30 4 70-20k | 2 F&S 6x9 “6-in. woofer & 1-in.
+3 tweeler.
Fosgate PRS-500 99.95 20 5% & 1% | 10 4 2 F 5% x4
PRS-690 119.95 20 6x98& 1% | 20 4 35-16k 2 F Bx9x4
+5
Fujitsu Ten SSB8GY 39.95 20 5x7 8 8 80-15k | 2 F
$SB8G10 39.95 20 5% 8 8 85-14k | 2 F
$SB8B6 37.95 20 3 2.7 | 8 20-18k 1 F&S
SSB8BS 104.95 20 4 8 8 100-20k | 2 F&S
558887 119.95 20 8 63 |8 100-15k | 3 S
Fulmer 15-9220 12.95 5 5 3 4-8 | 70-14k 1 S 3%2x7 YaxB %
15-9240 17.95 7 5 5 4-8 | 60-14k 1 S&F 5%6 Yax6 Y2
15-9250 19.95 10 5 5 4-8 | 60-14.5k | 2 S&F 3%x8%x6
15-9260 129.95 45 4 3 4-8 | 60-14.5k | 2 S 3%x9%x6%
15-9420 9.95 5 5% 3 4-8 | 50-13k 1 F 5%x2
15-9430 14.95 10 4 10 4-8 | 50-13k 1 F 512%2 Yax4%
15-9440 17.95 10 5% 10 4-8 | 80-12k 1 F 5%x2'%
15-9460 25.95 10 5% 10 4-8 | 50-15k | 2 F 5%x2%
15-9470 34.95 25 5% 20 48 | 3013k | 2 F 5%X2%
15-9490 54.95 25 5% 20 4-8 | 3516k | 3 F 5%x3
15-9560 29.95 10 4x10 10 4-8 | 35-14.5k | 2 F 4x10x3%
15-9620 19.95 5 6x9 5 4.8 | 40-13k 1 F 6x9%2 %
15-9660 29.95 10 6x9 10 4-8 | 40-14k 2 F 6x9x3 Y%
15-9665 499.95 25 5% 10 4-8 | 45-16.5k [ 3 F 10x6%2x2 %
15-9670 39.95 25 6x9 20 4-8 | 40-15k | 2 F 6x9x3 Y2
15-9680 79.95 45 6x9 10 8 45-15k | 2 F 6x9x4 Y%
15-9690 59.95 25 6x9 20 48 | 2016k | 3 F 6x9x3%
15-9696 89.95 25 6x9 30 4-8 | 20-16k | 4 F 6x9x3%
Horald S-833A 3.98 15 6x9 10 8
S-720A 9.98 30 6x9 20 8
S-790A 27.95 30 6x9 20 8 30-15k | 2
S-884A 39.95 50 6x9 30 8 20-25k | 2
e S-M3 159.50 25 4 8 50-20k | 2 S 7Y%x4Y2xd %
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Car Speakers

Magitran A2000

8. &

Marantz

Kraco TR1-4699CF
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Jensen Sound Laboratories J1001 189.95 35 6x9 20 8 | 35-1k F Separate component speaker
3% 3 8 | 1k-4k system, inctudes mid & high
2 3 8 | 4k-20k frequency controls & cross-
over network
€9945 119.95 30 6x9 20 8 | 40-20k 3 F 6x9 * woofer
3" midrange
2" tweeter
€9991 119.95 30 4x10 20 8 | 45-20k 3 F 4x10 “ woofer
2" midrange
2”7 tweeter
€9999 117.95 30 5% 20 8 | 60-20k 3 E 27 midrange & 2" tweeter
in unit separate from
5% * woofer
C9740 79.95 25 6x9 20 8 | 40-18k 2 F 6x9 * woofer
3" tweeter
€9994 79.95 25 4x10 20 8 | 45-18k 2 F 4x10 " woofer
2" tweeter
€9943 78.95 25 5x7 20 8 | 50-15k 2 F 5x7 " woofer
2" tweeter
9852 77.95 25 5% 20 8 | 60-15k 2 5 5% " woofer
2" tweeter
€9853 66.95 25 5% 10 8 | 60-15k 2 F 5% “ woofer
2" tweeter
€9851 65.95 20 4 10 8 | 70-15k 2 F 4" woofer
2" tweeter
€9729 53.95 25 6x9 20 8 | 40-14k Oual Cone| F
€9997 53.95 25 4x10 20 8 | 46-14k Oual Cone| F
€9862 51.95 25 5% 20 8 |60-12k Ouat Cone| F
£9728 46.95 25 6x9 10 8 | 40-14k Oual Cone| F
£9863 44.95 25 5% 10 8 |60-12k Oual Cone} F
€9860 43.95 20 4 10 8 | 70-12k Oual Cone| F
€9870 25.95 12 3% 3 8 80-12k Dual Cone} F
09927 96.95 25 5% 20 8 |50-15k 2 S 7%ax5%x4 2 5% " wooter
2" tweeter
€9926 63.95 25 5% 10 8 | 60-12k Dual Cone| S TYax5%x4 ",
€9809 61.95 25 5% 20 8 |60-12k Dual Cone| S 7 x7x4
Kraco TRI-469 99.95 15 6x9 20 8 |70-19K 3 S/F 2%x6x10 4-drivers
+10
TRI-369 99.95 20 6x9 20 8 |60-17 3 F 3%x6%2x9%
*6
PBS-90 99.95 6x9 10 8 |200-4.5 F Built-in 45 watt/chan.
Sound Boomers +6 amps
CX-269-20-F 59.95 12 6x9 20 8 |[160-15 2 F 3%x6x9 %
+6
CX-1-20-F 49.95 8 5% 20 8 |190-6.5 | 2 F 2Y2x6 Yediam.
+6
CX-2-20-F 49.95 10 5% 20 8 1200-13 2 S/F 4'%x7x6 '
+6
Magitran A2000F 27.99 10 3 4-8/70-20k F Y
+5
A2000V 27.98 10 3 4-8}70-20k F 6%
{continued} +5
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Polk Audio Mini Monitor

Sparkomatic SK6900

Visonik D-302MO
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Magitran A4000S 36.39 10 3 4-8 | 90-20k s 112x5%X9 Y2
{continued) +5
A500 28.09 10 3 4-8 80-20k s 1X6x10
5
A30008 31.25 10 3 48 80-20K S 7x2x3%
+5
Marantz 55-569 99.95 15 6x9 20 8 40-20K | 5 F 61%x9%x4
55-469 79.95 15 6x9 20 8 40-18K | 4 F 6Y2x9Y2x3%
55-269 59.95 15 6x9 20 4 40-15K | 2 F 6Y%2X9Y2x3%
55-169 49.35 15 6x9 20 4 40-13K | 2 F 612x9%x3%
$S-825 69.95 10 6% 20 8 50-20K | 3 S Diameter 6%
§5-725 49.95 10 6% 20 4 50-16K | 2 S Diameter 6%
55-625 29.95 7 6% 10 48 50-13K | 2 S Diameter 6
Misco D32 5.37 8 3% 1.47] 8
D 46 7.20 8 4x6 147] 8
E48 8.37 10 4x8 147] 8
E410 9.60 10 4x10 147] 8
E411 9.60 10 axit 147] 8
E57 8.00 10 5x7 147 8
E58 8.00 10 5x8 1.47] 8
E 69 8.37 10 6x9 147| 8
E610 9.60 10 6x10 147] 8
E 46 GD 10.38 10 4x6 147] 8 2
E 410 GD 11.58 10 4x10 1471 8 2
E411GD 1158 10 axii 147] 8 2
E5G0P 951 10 5 147] 8 2
F 4100 22.20 18 4x10 316] 8 2
F57GD 13.20 18 5x7 36| 8 2
F 570 21.00 18 5x7 316| 8 3
F 69 GD 13 80 18 6x9 316 8 2
F 690 21.60 18 6x9 3.16( 8 3
JC48Ch 15.00 20 4x8 10 8 2
JC410CD 16.32 20 4x10 10 8 2
JC5CD 13.02 20 5 10 8 2
JC57CD 15.00 20 5x7 10 8 2
JCe9 Co 15.60 20 6x9 10 8 2
Motorola M3-3F 16.25 5 3 3 8 S/F 4Ax3%x4 '
M35-3F 12.95 4 3x5 3 8 S 6% x4 25 %
M4-5W 20.95 8 4 5 6 F 5%x2Y2
M5-5W 30.95 8 5% 5 6 F 6Y%x6%x2V2
M69-10W 37.95 15 6x9 10 6 F 10%x7%x4 | Whizzer Cone
M4-8C 39.95 15 4 8 6 2 F 8x412x2 Y2
M5-10C 62.95 15 5% 10 6 2 F 67%x3
M5-20C 72.95 25 5% 20 6 2 F 612x6% x3
M69-20C 73.95 25 6x9 20 6 2 F 10%x7 Y2x4 %
M69-20T 113.95 25 6x9 20 6 3 F 10%x7 Y2x4 %
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fThis Iswhatyou are

- looking

l'
VAN

If you demand nothing less than true | | J
hi-fi performance, you'll understand the [
advantages and flexibility that resulted ‘ !'
when Technics separated the basic [ !
amplifier/control/tuner functions into - -
the five units we call the Flat Series: The 1
automatically switchable dual IF band o]
ST-9030 FM tuner. The SU-9070 DC
preamplifier. The SH-2010 stereo para- 1
metric/graphic frequency equalizer. T %

The SH-9020 peak/peak-hold/average !
metering system. And the SE-2060 : | A Hi
stereo/mono DC power amplifier. ; |

You'll also understand why the B '
Flat Series challenges the performance | 11
of the most expensive professional . [ % ‘L"
equipment in the world. And very often L ;
surpasses it. .

Look at the graphs. The repro-
duced waveform is virtually true to the *
original. All types of distortion—some |
measurable, some not—are negligible.
And the linear frequency response is
extremely wide. :

We'e confident that the truly dis-
criminating critic will recognize the
magnitude of our achievement. Espe-
cially when that achievement is offered
at prices that are unprecedented for 0.001L Jiims r—t—
equipment of this caliber. And with the 3 & 0 0

AL B 2 O\')!pu'powev (W}
flexibility to incorporate one or more, THD vs. Output. Power in Stereo SE-9060.
or all five units into your

) el

lnpuf Waveform to ST030 FM Tuner.

= p— B

Output Woveform from Technics Flat Series.

Stereo
84 Both ch driven

Total harmonic distortion (%)

for

TECHNICS ST9030. THD (stereo):
Wide—0.08% (1 kHz). Narrow—0.3%
(1 kHz). S/N (stereo):73 dB. FREQ.
RESPONSE: 20 Hz—18 kHz +0.1,
—0.5 dB. SELECTIVITY: Wide—25 dB.
Narrow—90 dB. CAPTURE RATIO: Wide
—0.8'dB. Narrow—2.0 dB. IMAGE and
IF REJECTION, SPURIOUS RESPONSE (98
MHz): 135 dB. AM SUPPRESSION (widi):
58 dB. STEREO SEPARATION (1 kHz):
Wide—50 dB. Narrow—40 dB.
(10 kHz): Wide—40dB. Narrow—30cB.
CARRIER LEAK: Variable terminal—
65 dB (19 kHz). Fixed—70 dB
(19 kHz, 38 kHz).

TECHNICS SE-92060. POWER OUT-

PUT. 70 watts per channel (stereo), 180

watts {[mono) min. RMS into 8 ohms
from 20 Hz to 20 kHz with no more
than 0.02% THD. INTERMODULATION
DISTORTION (60 Hz: 7 kHz, 4:1): 0.02%.
FREQ. RESPONSE: DC~100 kHz, +0dB,
—1 dB. POWER BANDWIDTH: 5 Hz
—50 kHz, —3 dB. S/N: 120 dB {IHF A).
RESIDUAL HUM & NOISE: 100 pV. INPUT
SENSITIVITY & IMPEDANCE: 1V/47kS2.
All the specifications of Technics
Flat Series are too numerous and comr-
plex to list here. But their performance
is too good to miss. So don't. Technics
Flat Series is now available for demors-
stration at selected audio

system. Depending on L2 L ELTT I low evt o fDC) T [T TLTT 0 ‘ dealers. For very selective
T 2 T i T
your needs or budget. k: A1 R 1m0l J'_Hl: ears. And for very selec-
To see how Technics £ -6& Hirlow coentHt—+1 -+ tive eyes there’s Technics
achieved the incredible © ol : SH-999. A movable 19”
performance shown in the ~ +120] custom rack with rosewood
fe e 4
graphs, you have to see Freo LTI low cut on L veneer sndfe panels. :
and compare the incredi- 5 | SRl ERmEa M Technics Flat Series. A
[ . t Vil 8 gt +H-HHH— 1 I q 3 ?
ble specifications that are & ol el BT 2 s —~ rare combination of audio
typical of the Technics Flat £ _4q| FH e T 8l I technology. A new stand-
Series on the facing page. -sol T T TR T T T 1 (T - ard of audio excellence.
: 0! 10 10 100 14 10K 100K
Frequency (Hz)

Goin, Phose vs. Frequency Response, SE-2060 Amp.

TeChniCS Professional Series

by Panasonic
Enter No. 44 on Reader Service Card
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Car Speakers
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Panasonic EAB-752 37.45 20 6x9 20 4 2 F
EAB-814 64.95 20 4x10 4 2 F
EAB-800 149.95 30 5% 10W 4 2 S
Woofer 3t
3%
Tweeter
EAB-813 29.95 8 5 5 4 F/S
EAB-771 19.95 20 6x9 10 4 F
EAB-772 29.95 20 6x9 20 4 F
EAB-773 39 95 20 5% 10 4 F
EAB-774 49.95 20 S 20 4 F
EAB-851 24 .95 8 4 3 4 F
EAB-852 34.95 20 4 7 4 F
EAB-303 19.95 5 4-8 F
EAB-951 19.95 6x9 8 2 F ST "W/T
EAB-775 29.95 20 6 8 F
EAB-551 19.95 5 8 S
30-20k 3 F
Pioneer TS-695 74.95 40 6x9 20 40-20k F
TS-681 69.95 20 6x8 10 35-20k 3 F
TS-168 139.95 40 6% 10 50-20k F
TS-411 69.95 20 4x10 10 80-16k F
TS-121 49.95 20 5% 50-16k F
TS-410 49.95 20 4x10 10 30-20k 2
TS-167 74.95 20 6% 10 4 50-16k
T$-106 42.95 20 4 7 4 30-16k 2
TS-165 64.95 20 6'% 20 4 40-16k 2
TS-164 54.95 20 6% 10 4 40-16k 2
TS-161 37.95 20 6% 10 4 40-16k 2
TS-160 35.95 20 6% 10 4 80-16k
TS-120 35.95 8 5% 4 60-14k
TS-100 26.95 8 4 7 4 50-10k
P-16L 24.95 8 62 4 100-10k
P-10L 20.95 8 4 4 35-18k 2 F
TS-694 41.95 20 6x9 20 4 40-18k 2 F
TS-693 35.95 20 6x9 10 4 35-16k 2 F
TS-692 30.95 20 6x9 20 4 40-16k 2 F
TS-691 24 .95 20 6x9 10 4 50-16k 2 F
TS-690 10.95 10 6x9 4 50-18k 2 F
TS-571 30.95 20 5x7 10 4 50-16k 2 F
TS-570 21.95 20 5x7 10 4 80-13k S/F
T8-35 44,95 40 5% 4 100-15k 2 S
TS-22 44.95 8 482", 4 45-20k S
TS-M2 50.95 20 4 70-10k S/F
T5-5 24.95 8 5% 4
Polk Mini Monitor 99.95 5-40 4 4 60-20.5k 3
1-4"% + 2
1-1
Pyle F52C160-FC 15.95 11 5% 16 8 90-18k + 5 2 F 5Yax5%x2 "%
F57C160-FC 17.95 14 5x7 16 8 85-18k +5 2 F 5x7Vax2'2
F69C100-FC 17.50 15 6x9 10 8 80-18k + 5 2 F 6Yax9Yax3
F69C190-FC 24 95 30 6x9 20 8 70-18k+ 5 2 F 6%x9%x3%2
F69C290-FC 29.95 50 6x9 30 8 55-18k + 5 2 F 6Yax9%x3%
F410C100-FC 17.95 15 4x10 10 8 85-18k = 5 2 F 4Yax10x2%
F5C99-WF 10.75 9 5 10 8 90-17k =5 2 F 5x5x2 %
F52C100-WF 10.95 10 5% 10 8 90-17k =5 2 F 5Yix5%x2"%
F52C160-WF 12.95 1 5% 16 8 85-18k + 5 2 F 5Yex5Vex2%
F57C160-WF 11.95 14 5x7 16 8 85-18k + 5 2 F 5x7 Yax2'f2
FE9C100-WF 19.95 15 6x9 10 8 80-19k + 5 2 F 6%2x9ax3
FBIC130-WF 18.50 30 6x9 20 8 70-18k x5 2 F 6%2x9%x3 %2
F410C100-WF 12.75 15 4x10 10 8 85-17k + 5 2 F 41 x10x2%
Quam Nichols 69C20FEX 24,95 46.00 15 6x9 20 45-17k 2 F 9Yex6'2x3 %
69C30FEX 32.00 67.75 40 6x3 28 4-8 35-14k 2 F 9Yax6"2x3 %
69C10FECO 30.65 15 6x9 10 8 45-20k 2 F 9YaxBV2x3 %
52C10FEX 16.05 15 S 10 8 75-15k 2 F 52x5%x2"%
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/ The Luxman 5T50 \
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The Laboratory Reference Series tuner.

A very remarkable component—Dby itself
or as part of a complete LRS system.

\, v
a )

Although the LUX Laboratory Reference Series was selectivity without sacrificing low distortion characteristics
conceived-—and introduced—as a completely new concept A double-tuned quadrature detector also keeps distortion
in systems, we believe you'll find the LRS tuner alone merits low, at the same time protecting against signal overload.
special consideration And to assure excellent stereo separation (45 dB at 1kHz

Ata glance, the 5T50 is strikingly clean and elegant. and at least 40 dB at high and low frequencies), the
The tuning display itself is digital, supplemented by what multiplex section employs a Phase-Locked-Loop circuit.
might be considered an advanced touch of nostalgia for the Special tuning refinements.
dial of old. One linear dial is calibrated in 1 MHz increments, To help you take advantage of this advanced internal
and another provides for 200 kHz indication. However, design—which includes a Dolby* decoding circuit for
instead of a pointer, LED's traverse the dials, giving linear Dolbyized FM broadcasts—we've included a number of
readout of tuned stations. advanced external features. So tuner operation is just as
Electronic tuning and memory. precise as performance. For example, a multipath check

Tuning is accomplished electronically, by a touch on button lets you detect multipath distortion audibly—no need
either of two buttons. Station selection can be switched to for an oscilloscope. There's also an antenna attenuator for
either manual or automatic scanning mode, and tuning adjustment if signals are too strong in your reception area.
speed can be adjusted from slow to rapid. A further tuning For quick level adjustment when recording Dolbyized
option is provided through the tuner's C-MOS IC memory broadcasts, a 400-Hz test tone button is provided. The tuner
system, which stores seven stations in digital code. A touch output level is adjustable, along with interstation muting
of the appropriate button provides instant reception, with the threshold. A digital display provides easy-to-read signal
station exactly center-tuned. strength indication. And if incoming signals are weak, there's
Tuning accuracy within 0.003 per cent. a high blend noise filter to assure low-noise stereo FM.

Tuning is always exact, no matter how you select the FM Other LRS components.
station. Using a quartz crystal frequency synthesizer instead Of course, only you know if you're considering a new
of atuning capacitor and coil assembly, the 5T50 gives tuner at this time, or an entirely new system. if the latter,

a degree of accuracy (within 0.003 per cent) and stability we'll simply advise you that the LRS system has carried

that cannot be found in conventional tuners. The station is the separates concept to “an extreme.” That is, the
received center-tuned and it remains that way—just as preamplifiers have no tone controls-—-these are provided
accurate and as stable as the FM transmitter frequency by the LRS graphic equalizer or separate tone control unit.
itself—which, for reasons of precision, is also referenced The power amplifiers are available with or without meters

to a crystal. supplemented by a separate LED peak indicator. And if low

But the utmost in design and performance doesn't stop distortion is important to you, the total harmonic and IM
here. From front end to output terminals, the 5T50 utilizes the distortion of the LRS power amplifiers at rated power is
best circuitry. For example, dual-gate MOSFET's in the RF no more than 0.008 per cent. That's double-0 eight.
amp and mixer. And a buffer circuit—which heips achieve However, if a superb tuner is really all that interests you
outstanding image, IF and spurious response rejection— at this time, that's fine. Chances are you'll see and hear it
follows the crystal oscillator. In the IF section, a ceramic filter as part of the complete LRS system-—where it will look and
plus two pairs of 4-pole block filters provide for excellent sound the most impressive. Suggested price: $1,495.

LLUX Audio of America, Ltd.

160 Dupont Street, Plainview, New York 11803 - In Canada: White Electronics Development Corp., Ontario

AmericanRadioHistorv.Com
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Radio Shack 12-1853 20 5 7 8 5120-20k = S 5%x9'2x3 %
12-1854 20 5% 7 8 55-15k+ |3 F 6%x10x3
12-1848 29.95 15 5 10 8 5100-16k = F 63%x3
12-1850 37.95 15 S 8 8 560-18k + S 7%x8 ax4
12-1843 15.95 10 5% 4% 8 5130-15k = F 6%x2%
12-1844 15 95 10 5% 4% 8 5110-17k = S 7x7x3%
12-1851 9.95 10 4 1.7 8 570-12k + F §%x2
12-1852 9.95 10 3 1.7 8 5200-20k = S 4%x3%x2%
12-1845 24.95 10 5% 8 8 5100-16k = F 6%x2 %
12-1849 2495 10 5% 8 8 5120-16k + S 7Yax7 %ax3 %
Roadstar RS-200 18.95 12 5% ] 4 100-16k 1 S/F
RS-705 29.95 8 482 6& % |4 100-16k 2 S/F
RS-805 34.95 30 6% 10 4 50-15k 1 S/F
RS-505% 16.95 12 5% 5 4 100- 16k 1 S/F
RS-3200 38 95 12 5% &2% | 10&2 |4 2 S/F
TR-4020 56.95 25 4x10 20 48&8| 80-18k 3 F
C0-5720 44.95 25 5x7 20 488 80-16k 2 F
TR-5720 56.95 25 5x7 20 488| B80-18k 3 F
RS-100 11.95 8 5% 3 4 100-15k 1 S
RS-150 13 95 8 S% 3 4 100-15k S/F
€0-6920 44.95 25 6x9 20 4881 80-16k 2 F
TR-6920 44.95 25 6x9 20 488} 80-18k 3 F
€0-5420 41.95 25 SV 20 488 80-16k 2 F
TR-5420 54.95 25 5% 20 4&8| 80-18k 3 F
C0-4020 44.95 25 4x10 20 4&8| 80-16k 2 F
RS-6021 26 95 15 48&2% 6&% |4 100-16k 2 F
RS-6031 53.95 30 6%.2, % | 20.28&"%)4 80-20k 3 S/f
RS-6023 38.95 30 6% &2% | 10& % |4 60-18k 2 S/F
RS-6045 109.95 30 48&2% 88&33% |4 50-23k 2 S
Sparkomatic Corp. SK-203 11.99 5 3x5 3 4-8 | 150-8k = 5 S 8x6 x4
SK-303 11.99 5 3 3 4-8 1259k + § S 3 x4'%x2%
SK-313 11.99 5 3 3 4-8 | 100-9k+ 5 S 43:x5%x3 V2
SK-355 11.99 5 3% 5 4-8 | 100-10k=5" F 3Yex1% *Whizzer
SK-690 24.99 15 10 4-8 7512k +5 F 6x9x3
SK-610 19.99 15 10 4-8 F 6746 Y% x2
SK-510 22.99 15 10 4-8 F/S 5 x5% x5
SK-250 14.99 5 3 4-8 2 S 6%x10":x4
SK-522T7 54.95 25 20 4-8 80-20k 3 F/S §%x8x5%
SK-6920C 44 .99 25 20 4-8 40-18k 2 F 62x9Yex3 %
SK-620C 31.99 25 20 4-8 60-18k 2 3 6% x6%x2%2
SK-520C 35.99 25 20 4-8 60-18k 2 F/S 5% xBx5 %
SK-6900 79.95 25 20 4-8 40-20k 3 F 6'%2x10%x3
SK-700vV 84.95 25 10 4-8 40-18k 2 . 8x21x8 *Free standing for
use in vans
SK-6922T 63.99 25 20 4-8 40-20k 3 F 6'2x9%x3 %2
SK-622T 51.99 25 20 4-8 60-20k 3 F 6 x6vx2%
Speco SKB9CA20Q 60 6x9 20 8 50-20k 4 F
Quadraxial
SK69CA20T 60 6x9 20 8 50-20k 3 F
Super Trio
SKB9CA20C 50 6x9 20 8 50-20k 2 F
SKB9CA27W 50 6x9 27 8 50-20k 2 F
SK-3 50 6x9 20 8 50-20k 3 F
4 tweeter | 4.5
SK51CA20C 30 5% 20 8 130-20k |2 S
SK51CA10C 30 S% 10 8 130-20k 2 S
SK51CA10W 30 5% 10 8 80-15k 2 S
SK410CA20C 40 4x10 20 8 65-20k 2 F
SK410CA20W 40 4x10 20 8 65-18k 2 F
SK4CA10C 20 4 10 8 65-20k 2 F
Visonik D-302 MO 92.00 10 284 4 50-22k 2 S 6%x4Vexd i
+4, -8
D-502 MO 127.00 20 Ve &4 4 45-30k 2 S 6%x4Vaxd 'l
+4. -8
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Dolby FM turns
the treble back up.

%= Dolby FM
=1 43
ventional FM

Real-time analysis of the output of a Dolby FM receiver tuned to interstation noise.
This ts equivalent to astation broadcasting "white noise. atest signal containing a great
deal of high frequency energy, which is represented graphically by a rising straight
line The curves show that Dolby £M can provide much more high frequency
information at high levels

Over the years, recordings and the equipment you play
them on have been improved to deliver more accurate high
frequency response. FM broadcasting, however, has not kept
up. FM stations have in effect been turning down the treble
on the signals they transmit. As a result, your favorite
recordings often sound lifeless when you hear them over
the air.

It doesn't have to be that way any longer. Stations can now
turn the treble back up to where it should be, thanks to
atechnique called Dolby FM. It uses our famous Dolby system
of noise reduction in a new way, to let FM broadcasters put
out a significantly clearer, higher fidelity signal.

Dolby FM is a two-step process. A station broadcasts a signal
encoded very much like the recorded cassettes you buy in
stores. You listen on one of the new receivers or tuners
equipped with Dolby FM decoding circuitry* The process lets
a station broadcast much more high-level, high frequency
information (8-9 dB at 10 kHz), an improvement particularly
important on foud music rich in high frequencies, such as
percussion and brass. In addition, a Dolby FM receiver
provides less noise (5 dB) in weak signal areas.

Those numbers mean that FM broadcasting can now match
the sound of your best records and tapes. You can listen
right “through"” the broadcast to the music itself. Dolby FM
keeps the music intact — which is what truly high fidelity
sound is all about.

If you would like more information on Dolby FM, including
lists of the products and stations using it and an explanation
of how it works, please write us. Thank you.

*If you still have a conventional receiver, the sound will not seem greatly changed

®
D[] DOIb 731 Sansome Street 346 Clapham Road
y San Francisco CA 94111 London SW9

Dolby Laboratories Telephone (415) 392-0300 Telephone 01-720 1111
‘Dolby’ and the double-D symbol Telex 34409 Telex 919109
are trademarks of Dolby Laboratories Cable Dolbylabs Cable Dolbylabs London S78/644

AmericanRadioHistorv. Com



Face Reality:

Introducing The DM Factor.

Dual Monaural construc-
tion. Exclusively Mitsubishi.

[t means inside our stereo
preamplifier are two perfectly
matched mono preamplifiers.

Just like our dual monaural
power amplifiers.

Just like your ears.

[t means Mitsubishi has
achieved more than stereo.
But inter-channel separation
at more than 80dB at 20kHz.
For separation 30dB more
than conventional designs.

For THD at less than
0.002% from 20Hz to 20kHz.
For effective elimination of
leaks, crosstalk, any influence
able to distort the stereo
image. In both the depth and
breadth of the image.

Our new preamplifier was
also developed to effectively

handle the moving coil
cartridge. For a signal-to-noise
ratio of —77dB. Unheard of
in any other preamplifier.

Introducing our new
frequency synthesizing tuner.
With new capabilities, new
features, new design.

With THD in stereo at
barely 0.08% at 1kHz. Conser-
vative, at that. With switched
selectivity for uncompromis-
ing reception. With digital
read-out. With LED’s to deter-
mine signal strength and
precise tuning. With an un-
canny ability to zero in on the
quietest signal.

And along with unique
electronic engineering,
Mitsubishi offers unique
mechanical engineering.

Like The Docking System.

It means preamplifier can
be linked with amplifier
neatly and compactly. Without
a myriad of crossed wires.

But no matter what we tell
you, the truth is, nothing will

tell you more about
our audio equipment than
your own audio equipment.

So, use your ears, and by
all means compare.

Compare the difference
The DM Factor makes.
Compare the convenience
The Docking System makes.
Compare the capabilities of
Our new tuner.

And you'll know why
Mitsubishi made them part of
The System.

The only high perfor-
mance audio system with one
name, one look, one warranty,
one standard: what comes
out must be as real as what
went in.

Because reality is what it's
all about.

. MITSUBISHI

AUDIO SYSTEMS

Enter No. 26 on Reader Service Card

For more information write Melco Sales, Inc., Dept. A, 3030 East Victoria Street, Compton, California 90221
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Sparkomatic
Model SR-48 AM/FM Stereo
Radio & Cassette Deck

MANUFACTURER’S SPECIFICATIONS
Audio Amplifier Section: 6 watts per
channel @ 4 ohms for 10 per cent
THD.

Frequency Response: 50 Hz to 10 kHz.
Loudspeaker Impedance: 4 or 8 ohms.
Cassette Wow and Flutter: Less than
0.35 per cent.

Cassette S/N: 50 dB.

Stereo FM Separation: (No frequency
specified} 35 dB.

AFC Holding Range: =350 kHz.

Price: $7149.99.

Motorola
TC887AX AM[FM Stereo
Cassette Player
and EQB-3000
Stereo Equalizer/Booster

..-l'u--- =
vt e W et

CABSE TR AUTC REVELBE

MANUFACTURER'S SPECIFICATIONS
TC887AX AM/FM Radio and Cassette
Deck

Power Output: 4 watts @ 400 Hz.

THD: 10 per cent at rated output.
Cassette Frequency Response: 63 to
6300 Hz, = 3dB.

Cassette Rewind Timez 60 seconds for a
C-60 tape.

AUDIO = July 1978

Wow and Flutter: 0.2 per cent.
Alternate Chamnel Selectivity: 65 dB.
Dimensions: 2% in. {7cm)x 7 in. (17.8
cm)x 5% in. (14 cm).

Price: $229 95.

EQB-3000 Equalizer/Booster

Power Clutput: 15 watts per charnrel @
4 ohm load.

Frequency Response: 35 Hz to 20 kHz,
—3db.

Equalizer Center Frequencies: 60 Hz,
250 Hz,1kHz, 3.5kHz, & 10 kHz
Equalizer Control Range: +12 dB at
center frequencies.

Input Impedance: 25 ohms, d.c. cou-
pled,

Minimum Load Impadance: 3 ohnrs.
Price: $119.95

Sanyo
Model FT-1490A
AMIFM Cassette Player

MANUFACTURER'S SPECIFICATIONS
Power Output: 10 watts rms per chan-
nel into 8 ohms.

Frequency Response: 50 Hz to 20 kHz.
Cassette Frequency Response: 30 Hz to
16 kHz

Tape Wow & Flutter: 0.2 per cent rms.
SIN Ratio: 50 dB wiDolby.

Tape Speed Variation: Less than 1 per
cent.

Price: $199.95.

Panasonic
“Separates”
Component Systems
Model CX-7100 Cassette Deck,
Model CA-9500 AM/FM Tuner,
and Model CJ-3510
Power Booster

MANUFACTURER’S SPECIFICATIONS
CX-7100 Cassette Deck

Frequency Response: 50 Hz to 10 kHz.

Waow & Flutter: Less than 0.3 per cent
W rms.

Sigral-to-Ncise Ratio: Better than 40
dB(no reference given).

CA-9500 AM/FM Tuner
Frequency Response: 50 Hz to 10 kHz.
SIN Ratio: 40 dB.

CJ-3510 Power Booster
Power Output: More
than 10 watts per chan-
nel, 4 ohm loads, at less
than 0.1 per cent THD.
Frequency Response: 40 Hz to 30 kHz
(no tolerance given),

Impedance: 4 ohms.

General Specifications

Cassette Deck Dimensions: 7% in. {19

cm) W x 2V; in. (6.4 cm) H x 5%, in.

(13.5cm)D.

Weight: 3.3 Ibs. (1.5 kg).

Tuner Dimensions: 7Y%, in. (19.4 cm) W
1% in. (35 ¢cm) H x 6%, in. (17.6

cm) D.

Weight: 2.2 Ibs_ (1 kg).

Baoster Dimensions: 2%in. (6.5 cm) W

x4in. (10cm)H x 8% in. (22 cm) D.

Prices: Cassette Player, $119.95; Tuner,

$84.95; Booster, $84 95, and Mounting

Bracket for housing all three units,

$39.95.
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Sparkomatic Model SR-48 AM/FM Stereo Radio & Cassette Deck

The Sparkomatic Model SR-48 is a self-contained AM/FM
cassette unit intended for in-dash mounting. Many of its front
panel controls are intended to interface with optionally
available CB-transceiver models from the same company
( Models CBM-1 or CBM-2) and are therefore inoperative
when the SR-48 alone is used. Controls of interest to the
radio/cassette user are conventionally arranged on the front
panel, with On/Off volume control and tone control concen-
trically mounted at the left (the tone control is a “single
universal” type which increases treble response when rotated
to the right and increases bass response when rotated
counterclockwise) and a dual concentric tuning and left-right
balance control at the right. The cassette door is located
above the dial scales and is arranged for sideways insertion of
a cassette. An Fject/Fast-Forward button is at the left of the
cassette compartment, while at the right is a CB squelch con-
trol. Of the controls seen below the dial scale, only the
AM/FM selector button at the right and the centrally located
tape play indicator light are of concern to non-CB users. The
CB-related controls include a noise limiter switch, CB/radio
selector, CB transmit light, and a CB receive light, which also
serves as a stereo indicator light for FM.

Installation, as with most in-dash units, is fairly simple, and
all the required hardware is supplied. A support strap holds
the unit firmly in place in addition to the control nuts, and a
sufficient quantity of spacer hardware is provided to ac-
commodate just about any car radio cut-out in domestically
produced automobiles. For some foreign cars which have a
rectangular cutout for radio installation, a back-up plate is
provided. An eight-pin connector and mating plug with color
coded leads facilitates final connection after speaker and
power wiring has been completed.

Fig. 1— The mono and stereo quieting and distortion
characteristics for the FM section of the
Sparkomatic SR-48.
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FM Section Measurements

As is true of so many car stereo products, performance
specifications offered by the manufacturer are minimal. Our
FM measurements are based upon a presumed 75-ohm anten-
na input impedance which accounts for the altered relation-
ship between the “microvolt” and “dBf"” readings quoted.

(Remember, dBf readings are power readings, and 2
microvolts across 300 ohms yields the same power input as 1
microvolt across 75 ohms.)

Usable sensitivity in mono measured 7 uV (28.2 dBf), the
same figure obtained for stereo sensitivity. Distortion was ob-
viously the governing factor here, since 50-dB quieting (which
does not take any distortion into account) measured 2.1 uV
(17.7 dBf) in mono and 12 uV (32.8 dBf) in stereo. Ultimate
quieting in mono measured 70 dB, while for stereo the best
S/N at strong signals was 67 dB. THD in mono and stereo
turned out to be 1.2 per cent at strong signal levels and was
more a function of the amplifier section than of the tuner sec-
tion. These characteristics are graphed in Fig. 1. Both in mono
and stereo, THD figures at the frequency extremes rose rap-
idly, with readings of 2.5 per cent at 100 Hz and 2.0 per cent
at 6 kHz in mono, and 6.0 per cent at 100 Hz and 6 kHz in
stereo. These results are plotted in Fig. 2. Frequency response,
as well as stereo FM separation, are shown in the spectrum
analyzer scope photo of Fig. 3, in which each vertical division
represents 10 dB of amplitude. Allowing for the 75-microsec-
ond de-emphasis curve, response was down more than 7 dB at
10 kHz and rolled off by about 9 dB at 50 Hz, even when the
tone control was set to its “best response’” setting. We
measured stereo separation capability of 44 dB at mid- fre-
quencies, 30 dB at 100 Hz, and 15 dB at 10 kHz. Switchover
from mono to stereo occurs at an input signal strength of 3.0

Fig. 2— Distortion 6.0% 6.0%
vs. frequency

in the FM section.
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uV (20.8 dBf). Since the AFC circuitry of this tuner section is
always operative, it was impossible to determine selectivity
characteristics accurately, but in our listening tests we found
it pretty difficult to separate closely spaced weak and strong
signals, since the tuner always “homed in” on the stronger
station. From the point of view of the city driver, this is a
benefit rather than a negative characteristic, as it does tend
to keep the signal locked in.

Cassette Section Performance

Using a previously recorded test cassette (prepared on our
Nakamichi 1000 home stereo deck), we measured a wow and
flutter of 0.12 per cent (W rms)—rather a good figure for a
cassette mechanism of this type. Signal-to-noise ratio (using a
top-quality cassette by TDK) measured 55 dB. Frequency
response, however, was poor, with the 3 dB point reached at
45 kHz. (Played back on our Nakamichi machine, our test
cassette was virtually “flat” to 20 kHz).

Power Amplifier Section

Since there was no access to the amplifier section directly,
what amplifier measurements we were able to make were
done via the tuner section, using a signal generator. In order
to insure that the distortion was that of the amglifier and not
the tuner, we decreased modulation to well below the 100 per
cent point and, at 1 watt of output, read a THD figure of 0.6
per cent. Clipping occurred at a voltage output of 3.7 volts
rms, which, applied to a 4-ohm speaker load (per channel)

Fig.3— |

The frequency re- §
sponse (including
de-emphasis) and
separation for
the FM section.

corresponds to 3.42 watts. The 10 per cent total harmonic
distortion point occurred with a power output of 4.62 watts,
lower than the 6 watts per channel claimed by the manufac-
turer.

Listening and Use Tests

To realize best performance from the Sparkomatic SR-48, a
user should naturally choose an efficient speaker system,
since the power output of this unit is on the low side. From a
purely operational point of view, one feature that would have
been very much appreciated would have been a fast rewind
button for the cassette section which, as we noted, only pro-
vides for fast forward motion of the tape—and not terribly
fast at that. Leonard fFeldman

Enter No. 85 on Reader Service Card

Motorola TC887AX AM/FM Stereo Cassette Player -

and EQB-3000 Stereo Equalizer/Booster
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Although it is perfectly possible to operate the TC887AX
radio/cassette player by itself, we chose to test this unit used
in combination with Motorola’s matching EQB-3000 booster/
equalizer, a powerful and worthwhile unit that exceeded its
published specifications by a wide margin. At the time of
testing, we didn’t have any specifications for the radio unit,
but, as it turned out, this unit was one of the better ones we
checked out for this series of reports. Motorola has managed
to provide a number of useful control features in a small
space (the radio is intended for in-dash mounting). Tone and
volume controls are concentrically mounted at the left, and
the volume control, when pulled, serves as a channel balance
control. Pushing the same control in serves to change cassette
program from first to second programs, since the cassette
transport and electronics features auto-reverse operation. In
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addition to reversing tape direction at the end of play, a fast
forward/fast reverse lever permits the user to reach any
desired portion of the tape (in either direction) quickly. Nor is
it necessary for the operator to do any one-hand driving while
the fast mode is used, since the fast forward/reverse lever
locks in place when actuated. Lights (in the form of il-
luminated arrow heads) tell the listener in which direction the
tape is traveling. A Stereo/Mono switch is located at the lower
right of the front panel and just above, in line with the
cassette door, is a cassette eject button. In addition to five
station pushbuttons (which can be pre-set for either AM or
FM favorite stations or any combination of both), an AM/FM
selector button is located to the left of the station pushbut-
tons, while a Local/Distance switch is symmetrically posi-
tioned to the right. The dual concentric knobs at the right are

AmericanRadioHistorv.Com
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GRAPHIC EQUALIZER BOOSTER

12 - 12

for tuning and fading (front to rear speakers, if four speakers
are used). The usual stereo indicator light is located to the
left of the frequency scales, and to the right of the scales is a
tiny hole which provides access to the AM antenna trimmer.
(Why didn’t anyone else ever bother to position this impor-
tant adjustment so conveniently? Chalk one up for Motorola,
especially if you've ever crouched under the dashboard and
tried to align the antenna trimmer after installation has been
completed and had a backache for several days thereafter.)

Installation instructions and diagrams are very clear and
easy to follow, but we must mildly fault Motorola for not sup-
plying the mating special connectors required for making
speaker connections. Unless the dealer calls this to your
attention, you will need to make two trips to his shop, since
the connection kit is optional (Motorola kit KP-1012).

The booster unit is intended for underdash mounting and a
sturdy mounting bracket, support strap, and needed hard-
ware were all included. Input leads from the booster are strip-
ped wires which take their signal from the speaker outputs of
the associated radio (in our case, the previously described
Motorola TC887AX). Circuitry of the radio/cassette makes
liberal use of ICs, both in the i.f. and MPX sections as well as
for the cassette, preamp, and output-amp stages. An FET is
used in the rf. front end of the FM section, while a single
multi-purpose IC takes care of the entire AM tuner section.
Inductorless op-amp “gyrator” circuits are used for the
equalizer-control section of the booster/equalizer, whose
front panel contains a power switch (when the switch is off,
direct feed-through from radio to speakers takes place), the
five equalizer lever controls, a fader control (when connected
properly, the fader control on the main radio no longer func-
tions when used with the booster/amplifier), and five power-
output indicating LEDs calibrated to flash or light at output

Fig. 1—Mono and stereo quieting and distortion
characteristics for the FM section of the Motorola
TC887AX.
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levels of 1, 2, 5, 10, and 30 watts (combined power of both
channels).

FM Performance Measurements

Several FM performance characteristics of the Motorola
TC887AX are plotted in Fig. 1. Usable sensitivity in mono
measured 1.4 pV (14.2 dBf), while in stereo 4.0 uV (23.3 dBf)
was required. The 50-dB quieting point in mono was obtained
with an input of 1.7 Vv (159 dBf), and in stereo, the 50-dB
point was reached with an input of 28 uV (40.2 dBf). These
values are not at all inconsistent with home hi-fi tuner per-
formance. Best signal to noise in mono measured 68 dB,
decreasing slightly to 67 dB for stereo. Harmonic distortion in
mono and stereo measured 0.6 per cent for strong signals, and
some of this amount was contributed by the power amplifier.
Distortion in FM and stereo FM versus frequency is plotted in
Fig. 2, while frequency response (including de-emphasis) and
stereo separation are shown in the scope photo of Fig. 3.

Although we measured these units (the radio and the
booster-amplifier) as a combination, we noted that the
amplifier section of the radio was able to deliver a power
output (before clipping) of 2.4 watts directly into 4-ohm
loads, and the 10 per cent THD point was reached at an out-
put level of 3.33 watts per channel Of course, when feeding
the booster-amplifier, the low-impedance load is removed
and the output signal becomes a necessary driving voltage
for the associated booster amplifier.

Cassette Section Performance

Wow and flutter for the cassette playback section
measured a relatively low 0.15 per cent W rms), while signal-
to-noise, as observed on our pre-recorded reference tape,
measured a very good 56 dB relative to 0 dB recording level

Fig. 2— Distortion vs. frequency for the FM section.
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Phono Cartridges

A Buyer’s Guide from Micro-@Acoustics

The phonograph record is a mechanical replica of musical per-
formance. The job of the phono cartridge is to convert complex
undulations of the record groove into an electrical signal.
Here's how the different kinds of phono cartridges compare in
function. performance and manufacture. This chart has been

prepared to help you make the appropriate choice for your budget
and music system. The information encompasses the range of
performance characteristics for each type of cartridge. Data®is
compiled from manufacturers’ literature and the results obtained
at Micro-Acoustics cartridge clinics held throughout the U.S. A.

Performance
Categories

Crystal,
Ceramic

Ceramic or
Crystal—__

Stylus Bar

Moving
Magnet

Magnet Armature

Stylus Bar

Moving Iron

(Similar to Induced
Magnet Type)

Moving Coil

Magnet

7

P
4
BN
,\‘.

\

Stylus Bar

Pole

Coil

Electret

(Micro-Acoustics
Direct-Coupled)

Microcircuit

Bearing

Stylus Bar

Operation Stylus bar moved Stylus bar moved Stylus bar moved | Stylus bar moved Stylus bar moved

Principle by record groove by record groove. by record groove. | by record groove. by record groove.
under heavy Magnet armature Iron armature As coil vibrates Stylus bar vibrates
tracking pressure vibrates between vibrates between through magnetic electrets through
(3-8 grams). Bar’s | pole pieces, caus- pole pieces, chang- | field, signal is resolver and pivots,
motion bends ing change in flux, | ing reluctance of induced in coil producing signal
crystal element and inducing signal | magnetic path, and | and fed to step-up | which is fed to
causing output in output coil. inducing signal in transformer or microcircuit.
signal. output coil. pre-preamp.

Tracking Good to Very Good

Ability Poor to Fair Good to Excellent | Good to Excellent | Very Good to Excellent

Transient Ability

(rise time in

microseconds) 60 to 100 30 to 60 25 to 50 20 to 30 17 to 20

Freq. Resp. +4dB below

Variation Due to | 1000Hz

Loading with (plugs directly into —10dB to —12dB to +1%dB over +12dB over

Pre-Amp, Cables | amp input) +6 above 3kHz +4 above 3kHz entire range entire range

Ability to

Perform In

Variety of Works in low- Good to Fair to Fair to Very Good

Tonearms cost units only Very Good Very Good Very Good to Excellent

Ability to Track Very Good

Warped Records | Poor to Good Fair to Good Fair to Good Fair to Good to Excellent

Cartridge Body

Weight 5 to 10 grams 6 to 8 grams 5.5 to 7 grams 7 to 11 grams 4 to 5.25 grams

User Replaceable

Stylus Yes Yes Yes Usually Not Yes

Method of Precision Precision

Manufacture Mass Production Mass Production Mass Production Handmade Handmade

Inexpensive Inexpensive Expensive to Moderate to
Cost Range Least Expensive to Moderate to Moderate Very Expensive Expensive
' 90 days to 90 days to 90 days to
Warranty 90 days (iimited) 1 year (imited) 1 year (limited) 1 year (limited) 2 years (full)

* All carmdges show single channel only

AmericanRadioHistorv.Com.

“ Micro-@Acoustics

8 Westchester Plaza, Elmsford, N.Y. 10523
In Canada, H. Roy Gray Ltd., Markham, Ont.

© 1977 Micro-Acoustics, Corp
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THE JVC QUARTZ-LOCKED TURNTABLE.

First we invented it. Now we've made it more precise than ever.

The turntable evolution comes full-swing with
the introduction of the new JVC Quartz turn-
table series. Since we introduced the world’s
first Quartz-controlled turntable in 1974, we've
been constantly refining the ultra-precision
oscillator circuits and improving the charac-
teristics of our motor drive system. We've also
added a host of details that offer a wide
choice of features spread over eight different
models. And we can now honestly state that
JVC speed and accuracy are near absolute.
Here's why:

SUPER SERVO FREQUENCY GENERATOR

The need to detect minute variations in platter
speed and to send corrective information

to the electronic circuits controlling platter
rotation is inherent in a servo system. QOur
quartz-controlled drive mechanism provides
practically perfect speed accuracy; the Super
Servo additionally reduces the error in detect-
ing even the tiniest speed variations to nearly
zero. We therefore make doubly sure that

the platter is “on speed,” and will retain this
factory-set accuracy over many long years

of use.

DIRECT-DRIVE DC SERVOMOTOR
Quick-start and quick-stop, along with high-
torque are combined in the DC direct-drive
servomotors in all JVC Quartz-Locked turn-
tables. The powerful motor-drive system and
its companion speed-monitoring circuits
reduce wow-and-flutter as well as speed drift,
practically to the vanishing point. In addition,
extra care has been taken to make sure that
motor-related resonances have been
completely damped-out.

NEW GIMBAL SUPPORT AND
TRACING-HOLD (TH) TONE ARM

Our exclusive rugged unipivot gimbal support
holds the tone arm’s total mass in a way that is
friction-free. Highly sensitive and responsive,
it prevents the stylus from losing contact

with the record groove walls, no matter how
rough that “ride” may be. And it's included on
almost all JVC Quartz turntables—even the
automatics. The JVC developed Tracing-Hold
tone arm provides the stability and tracing
accuracy needed for the cartridge to follow
even the most complex record grooves
without tracking error.

All of this, plus features like digital speed read-
out, quick stop and start, top quality solidly-
constructed bases and electronic switching
mechanisms all work together to give you
more musical pleasure than ever before.,
There are totally manual models, as well as
ones with auto-tone arm liftup/stop, auto-return
and fully automatic features.

Bring the precision of QL accuracy into your
music system. See all these precisely great
turntables at your JVC dealer soon.

JVC America Company, Division of US JVC
Corp., 58-75 Queens Midtown Expressway,
Maspeth, N.Y. 11378. Canada:

JVC Electronics of Canada, Ltd., Ont.

JVC

We build in what the others
leave out.

Enter No. 19 on Reader Service Card
QL-F4 (featured at left), Below: QL-10. QL-A7. QL-7 {top row); QL-50, QL-5. QL-A2 (bottom row) Not shown: QL-8 (Quartz), JL-F30, JL-A20 (Belt Drive)
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stereo separation.

as prepared on our home Nakamichi 1000 stereo cassette
deck. Response was flat to within 3 dB from 60 Hz to 8 kHz —
not at all bad for car cassette units.

Booster/Amplifier Measurements

With equalizer controls set in their flat position, the
booster/amplifier Model EQB-3000 delivered its rated 15
watts per channel with no more than 0.3 per cent total har-
monic distortion at mid-frequencies. At clipping levels (1 per
cent THD), the amplifier was delivering a surprisingly high
19.18 watts per channel, while output at 10 per cent THD
(measured simply because so many manufacturers still refer
car-stereo power to that horrendous distortion level), was a
whopping 25 watts per channel, both channels driven!
What’s more, the frequency response of this add-on unit was
indeed flat (within 3 dB) from 25 Hz to 20 kHz —actually bet-
ter than claimed. Range of boost and cut for each of the
equalizer lever controls is shown in the composite storage

Fig.3—The FM response
(including de-emphasis) and

Fig. 4 —The range of

control for the equalizer
levers on the Motorola
EQB-3000 equalizer/booster.
(One vertical division

equals 10 db.)

scope photo of Fig. 4 and was measured via the tuner section
(which accounts for the de-emphasis-caused roll-off of the
envelope at the high end). The scale on this presentation is 10
dB per vertical division.

Listening and Use Tests

In our view, adding an equalizer/booster such as the
Motorola EQB-3000 to this or any other car stereo not only
provides the listener with the sort of power that is needed to
overcome road and wind ambient noise in a moving vehicle,
but also permits the listener to properly adjust tonal response
for the rather unusyal acoustic environment of the inside of a
car. You would be amazed at how good this combination can
sound, despite its “less than super-hi-fi”’ specs. All of which
proves that with a little effort on the part of a manufacturer,
it is possible to reproduce music with adequate fidelity in an
automobile, and it is even possible to rate power output fairly
for such products. Competitors, take note! Leonard Feldman

Enter No. 86 on Reader Service Card

Sanyo Model FT-1490A AM/FM Cassette Player

The first thing we learned about the Sanyo FT-1490A is that
it is equipped with separate amplifier sections for woofers
and tweeters and therefore qualifies as a “bi-amp”” unit. It is
also one of the few car units we have seen which is equipped
with Dolby noise reduction circuitry in its cassette section.
Aside from that, we were left largely on our own as far as

specifications were concerned. (Sanyo’s owner’s manual,
however, calls this unit an “Audio Spec + " model.)

A separate 23-page installation guide is supplied, in addi-
tion to the operating manual, along with a helpful guide to
AM/FM and FM stereo in mobile vehicles, both of which
should be considered mandatory reading by anyone embark-

AUDIO e July 1978

AmericanRadioHistory Com



HITACHI
The New Leader
ln AudioTechnology

BOO
ASBETTE TEAPE D ECK, o ~

HITACHI stere: ASBET

for no-compromise performante

Hitachi's R&P system employs 3-heads for the
same reasons professional reel-to-reel reco-ders
do. The record and playback heads have sepa-
rate and optimum gap widths which signifiGantly
extend both dynamic
range and frequency.
The R&P 3-head system : —
also lets you monitor il INPUT SOURCE OUTPUT
while recording. All three [EkLE SYS“M@E ;
heads are contained in _ :
one unique housing to
eliminate azimuth and ' il
height problems. ' | Tare counter
k&GP 3-head system ‘
cassette decks are just
one example of Hitachi’s
leadership in audio tech-

DECK D200

nology. Class G amplifiers, power MOS/FET

amplifiers, Uni-torque turntable motors, and H lTACH l
gathered-edge metal-cone speakers are just When a company cares,
some of the others. There's a lat more. Ask your it shows.

Hitachi dealer.

Audio Cormponerit Divisiorr, Hitachi Sales Gory. of America, 301 West Artesia Boulevard, Cormpton, CA 90221, (213) 537-8383
Enler No 16.0n Reader Sgrvice Card
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If you were asked to describe the
performance of your stereo system, you'd
rattle off the typical statistics.

Watts per channel. Woofer size. And
of course, frequency response.

But chances are, you'd be hard
pressed to say how much your
cartridge separates the left chan-

specifications, none is a better
judge of how well your systemre-
produces music than stereo sep-
aration. Because the greater its
separation, the more three dimen-
sional your music sounds.

Unfortunately, while other compo-
nents have improved dramatically every
year, cartridges have remained basically
the same for twenty. Until now.

AN ACUTEX CARTRIDGE DOESN'T
GET ITS SIGNALS CROSSED.

To understand how unique an
ACUTEX cartridge is, you have to know
something about the common cartridge.

There are two major principles used
to convert a record’s grooves into elec-
tricity. Moving Iron and Moving Magnet.

With the first, the stylus arm, or
“cantilever,” is made of iron and wiggles
near a coil and magnet inside the car-
tridge. In the second, a tiny magnet
attached to the cantilever wiggles near
those coils.

Both have drawbacks. A moving
iron is a much weaker generator of elec-
tricity than a moving magnet. But a mov-
ing magnet is much heavier. Its increased
weight can wear out your records faster,
and might destroy certain high frequency
passages at first playing.

Even worse, stereo separation is
only fair in either case. Because one
iron or one magnet is the source for two
channels. But five years ago, some in-
ventor had a brainstorm.

Instead of a single magnet attached
to the cantilever, he used two. One for
the left (X) and one for the right (Y).

Instantly, the cartridge’s output rose
and stereo separation improved.

It was good, but not good enough.

Since it was heavier. And when
(X) wiggled it also caused (Y) to wig-
gle slightly; causing some left channel
signals in the right channel.

There was no barrier to stop that
cross talk, and stereo separation suffered.

ACUTEX created the barrier. With
basic geometry.

OUR BOTTOM-OF THE-LINE

BEATS THEIR TOP-OF THE-LINE.

First, we increased output even fur-

nel from the right. Yet, of all stereo

CREA'I'ING THEWORLD'S

O SEPARATION

ther by making the cantilever itself mag-
netic (Z). Thus we had three moving mag-
. nets at 90-degree angles to each other; each
| in a separate plane in relation to the coils.
So when a record played, (Z) can-

— celed out any spurious signals created in
the left channel by the right.

And vice versa.

Finally, because we placed one
powerful magnet inside the cartridge —
inducing the magnetism into our three
lightweight armatures —the weight was

sharply reduced.
3 The result was stereo separation so
&8 great that our $35 model rivals many of
— our competitors’ $135 models.

Andthetwobest ACUTEX cartridges
surpass the separation specs all record
companies use when cutting an album!

DIAMONDS, GOLD, AND PRECIOUS
RECORDS.

Not only will ACUTEX deliver out-

I standing separation of your music, you'll
hear more music to begin with.

- Because ACUTEX’s three armatures
~=l decrease record surface noise at the same
moment they increase record signals.
Soft notes especially sound clearer, with
minimal snap, crackle, and pop.

Each ACUTEX cartridge was de-

j signed with a diamond stylus best suited
\ for its purpose.

Our 315 model has a solid (nude)
elliptical diamond with a frequency re-
sponse through 31,000 Hertz.

And the 320 prov1des aruler-flat
response up to 45,000 Hertz, using a
recently developed STR (Symmetrical
Tri-Radial) diamond.

On all ACUTEX models, the termi-
nal pins are gold-plated. This allows for
maximum electrical contact to your other

stereo components.
' Since we applied the principle of
&+ induced magnetism, ACU%EX hasavery
s low Effective Tip Mass. Which means
our cartridges are extremely gentle-on
groove walls, so you can play your oldest
and most precious albums without per-
manent damage.
But frankly, all our words and pictures

won't convince you m

e

AT

ACUTEX 320

Response: 20-45,00¢ Hz

Campliance: 42 x 10 6 cm/dyne
Separation: 32 db (1 <Hz), 2‘) db (10 kHz)
Suggested List IPrice: $175.00

ATUTEX 315

2sponse: 20-31,000 Hz
Gempliance: 36 x 107 cm/dyne
Separation: 30 db (1kHz), 28 db (10 kHz)
Siaggested List Price: $135.00

ACUTEX 312

Rasponse: 20-29,000) Hz

Gompliance: 24 x 1078 cm/dyne
Separation: 30 db(LkHz), 27 db (10 kHz)
Suggested List Prica: $85.00

ACUTEX 310

Eesponse: 20-25,000 Hz

Compliance: 16 x 1076 cm/dyne
Separation: 28 db (~ kHz), 25 db (10 kHz)
Suggested List Price: $65.00

T

3 )
-

r.LUTl‘)( 307

Eesponse: 20-20,000 Hz

Compliance: 14 x 1076 cnv/dyne
Separation: 25 db (L kHz), 23 db (10 kHz)
Suggested List Price: $45.00

& half as muchasyour

| ears. One listen, and
you'll be convinced
that until now, stereo
sound this good was
truly unheard of.

ACUTEX will

be coming soon to
selected hi-fi stores
In your area.

was

ACUTEX 306

Response: 20-20,0)0 Hz

Compliance: 14 x 176 cm/dyne
Separation: 25 db ¢1 kHz), 20 db (10 kHz)
Suge sted List Price: $35.00

Enter No. 4 on Reader Service Card
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MICROVOLTS, ACROSS 75-0HM ANTENNA TERMINALS
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Fig. 1T— Mono and stereo quieting and distortion
characteristics for the FM section of the Sanyo FT-1490A.
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ing upon the rather confusing course of owning a separately
installed car-stereo system.

We chose the conventional two-speaker hookup (ignoring
the bi-amp mode) in order to evaluate the power section of
this receiver/cassette unit, since most users are likely to have
wide range speakers or two- and three-way speakers with
built-in crossover networks.

The front panel of the unit (which can be in-dash or under-
dash mounted) sports the usual two pairs of dual-concentric
knobs, the left pair of which handles power turn on and
volume and (in the case of bi-amped operation) tweeter
volume. Pulling out on the volume control knob makes
available a treble-cut control.

The right pair of controls includes a tuning knob and a
balance control. To either side of the cassette door are fast
wind buttons, one for each direction of tape travel. Since this
unit plays cassettes in either direction without having to in-
vert the cassette, illuminated arrows display travel direction
of tape. Just to the right of the AM and FM frequency scales
are a Dolby-On light and a stereo FM indicator light, while
below the scales are six pushbuttons which handle tape
reverse, loudness compensation, Dolby-On, FM/AM selection,

Fig.3—

FM frequency fF et |
response (including I {1 ] !
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stereo separation.
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local-distant reception switching, and cassette ejection. A
slide switch on the rear of the unit determines whether the
amplifier section will operate as a wide range unit or as two
bi-amp amplifier sections. Up to four speakers can be con-
nected to the unit for either mode of operation. The rewind
button can also be used as a repeat button by depressing its
opposite button (fast forward) half way. Doing so causes the
tape to begin playing once more when fully rewound.

FM Section Measurements

Figure 1 shows results obtained from some of the
measurements of the FM section of this receiver/cassette
player. Usable mono sensitivity measured 2.6 uV (19.6 dBf),
while in stereo, usable sensitivity was 4.5 uV (24.3 dBf). The
50-dB quieting point was reached with input-signal strengths
of 3.3 uV (21.6 dBf) in mono and 35 uV (42.1 dBf) in stereo.
Best signal to noise with strong signals in mono measured a
rather high 72 dB, decreasing to a still very satisfactory 70 dB
in stereo. Mid-frequency THD in mono measured 0.5 per cent
increasing to. 1.0 per cent in the stereo mode. Figure 2 il-
lustrates what happens to the FM distortion at other frequen-
cies, both in mono and stereo. High-end frequency response
(with the treble control set at its maximum clockwise was the
best of all four products tested for this issue of Audio, as can
be seen from Fig. 3 (which includes 75-microsecond de-em-
phasis) in which each vertical division on the scope photo is
equal to 10 dB of amplitude variation. The same scope photo
illustrates the rather excellent stereo separation capability of
this tuner which measured 43 dB at 1000 Hz, 26 dB at 100 Hz,
and an impressive 33 dB at 10 kHz. The otherwise excellent
response in FM is slightly marred by a roll-off at the low fre-
quency end which measured 5 dB down at 50 Hz. This low-
end roll-off seems characteristic of all of the units we tested
and is no doubt introduced because of the low power-output
capability of car units in general, a failing which would or-
dinarily show up as low-frequency distortion if response were
maintained flat to the lowest audible bass frequencies.
Stereo threshold occurred at an input signal strength of only
3.0 uV (20.8 dBf).

Cassette Section Measurements

Even with its attractive tape transport features, playback
response of the cassette section of the Sanyo FT-1490A was
about that measured for the best competitive units in this test
group, extending (for the 3-dB roll-off points) from 80 Hz to 8
kHz. Signal to noise was average, using a pre-recorded TDK
AD tape at 0 dB record level as produced on our standard
Nakamichi 1000 Stereo Cassette deck, measuring 55 dB. Wow
and flutter, however, was the best of all the units measured,
with readings of only 0.08 per cent W rms. Adding the Dolby
noise reduction circuitry during playback improved signal to
noise (from the earlier mentioned reference point) to an
overall unweighted 62 dB—quite listenable even in quiet
home listening situations, let alone in a moving vehicle.

In the two-speaker (non bi-amp) configuration we noted
that clipping took place at an output voltage of 2.85 volts
across 4-ohm loads (both channels driven) and that cor-
responds to a power level of 2.03 watts. Pushing the amplifier
still further to obtain a nominal 10 per cent total harmonic
distortion, we observed a power output level of just under 3
watts per channel, both channels driven. At nominal 1-watt
power output levels, the distortion decreased to 0.6 per cent
rising again at even lower, quarter-watt output levels to
around 0.9 per cent total harmonic distortion.

The treble roll-off control introduces a high degree of tre-
ble attenuation when rotated fully counterclockwise,
resulting in a —15 dB response at 5 kHz and —21 dB at 10
kHz.

AUDIO e July 1978
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You're looking at the heart of
one of the most uniformly accurate
sound reproducers made today. A
Jensen Lifestyle Speaker.

Unlike many speakers that re-
quire special on-axis listening posi-
tions —or others that bounce the
sound all over your room — Lifestyle
isengineered to deliver a wide spec-
trum of musical information through-
out the listening area. In proper
perspective. With all the depth and
1maging your source material is

An inside look at
Jensen’s Total Energy Response.

capable of. And at real-life volume
levels. That’s what Total Energy
Response is all about.

In fact, for perfectly integrated
speaker systems and total quality
control, we make every element that

JENSE

l|EESWL~E ;PEHHE’R ‘{\EIE“\S

p—

Division of Pemcor, Inc.
Schiller Park, Illinois 60176

goes into the manufacture of our
Lifestyle speakers. From the heavy
duty magnets to our handwound,
high power voice coils. Even the
computer-designed crossover net-
work. And of course, all of our pre-
cision woofers, midrange drivers
and 170° dispersion dome tweeters.
But please, give a critical listen
to these speakers in person. We
think you’ll agree, a notably superior
design concept has resulted in audi-
bly superior sound reproduction.

AmericanRadioHiston.Com.
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THE SPARKOMATIC SOUND.
IFYOU'RE ATRAVELIN' MAN LOOKING FOR
HIGHER STANDARDS IN HIGH FIDELITY.

k\




Car speakers haven’t exactly been noted for high
performance or high fidelity. At best, they were a source
of sound. But they were far from reproducing anything

close to the original sound source.

Travelin’ men seriously into sound, like yourself

sound, has been listening. And studying. And designing.
And engineering. And now, Sparkomatic can proudly
announce a real score in car sound. We've created

speakers and amplification systems with unprecedented

power band width, with exceptional frequency response

perhaps, were frustrated. Settling because there was no— and with extraordinarily low distortion. But only alive
demonstration will confirm the “live” performance quality
of Sparkomatic car sound equipment.

So if you’re a travelin’ man looking for great sound,
now you can experience a new high in high fidelity. Visit
a Sparkomatic dealer and see for yourself.

alternative. But your higher standards in high fidelity
didn’t keep you from sounding off. Unuil finally, you’ve
made it clear that from here on in, unresponsive sound

would be unheard of.

Sparkomatic, long an unchallenged leader in car

Van Speakers

For the man who travels by
van, Sparkomatic has special Van
Speakers. And these speakers don’t
take their van name in vain. They
are designed to fit the “acrobatic”
mounting requirements and acousti-
cal imbalances created in vans.
They’re also engineered to handle up
to 50 watt power peaks. Thev sound
and look superb.

i .
TriplePlay Speakers

Sparkomatic’s TriplePlay
speakers deliver the essence of “in
person” performance. The delicate
levels of high frequency are brilliant.
The bass response is practically dis-
tortion free and the range is magnifi-
cent. Power is no obstacle to these
speakers and 50 watt peaks come
easy. The TriplePlays are available in
various sizes and shapes to fit all in-
stallatiors.

Loud & Clear
Amplification System

An amplification system to
equal the power of any, but with un-
equaled, undistorted clarity. And for
speakers to handle this power plant,
Sparkomatic’s Loud & Clear Ampli-
fication System is matched up with
compatible 6 x 9 coaxials of impecca-
ble credentials. The sound repro-
duction is indeed loud, but with an
absolutely clear advantage.

The “Gutsy” Sound

The component look. It’s an
eyeful. And an earful. Woofer,
tweeter and mid-range combine to
faithfully reproduce the full sound
range. These Sparkomatic speakers
capture the elusive tones at high and
low extremes. And they’ll take
plenty of power . . . up to 50 watt
peaks. They’re as “professional”
sounding as they look.

SPARKOMATIC

For the Travelin'Man ..

Car Sound/CB Equipment/Auto Clocks/Shifters/Creepers

For cur free complete Car Sound Catalog write: “Far The Travelin’ Man”, Dept. AU, Sparkomatic Corporation, Milford, PA 18337.

Enter No. 40 on Reader Service Card
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Listening and Use Tests

Considering the rather good FM reception capability of this
Sanyo unit (and its slightly above average cassette playback
capability and related features, including Dolby), it would
seem to us that the best way to use this system is in the bi-
amp mode and in conjunction with an additional pair of

boosters so that one could avail oneself of the bi-amping

capabilities of this receiver, using the separate outputs as

voltage sources to drive twin boosters which, in turn, could

drive separate woofers and tweeters without the need for a

crossover network. Leonard Feldman
Enter No. 87 on Reader Service Card

Panasonic “Separates” Component System
Model CX-7100 Cassette Deck,
Model CA-9500 AM/FM Tuner,
and Model C)-3510 Power Booster

"~

-
-
-
pu—
-
.

Panasonic has come up with a clever trio of units which
can be supplied separately or as a complete component
system for use in car stereo systems. Pictured here separately,
the units fit into a neat package in a metal cabinet which can
then be mounted on the hump with the aid of an available op-
tional bracket, Model CSMB-1. The slim tuner chassis con-
tains a large tuning knob at the left, better-than-average fre-
quency scale calibration for both AM and FM, designation
lights for AM, FM, and stereo-FM received signals, and three
toggle switches at the right, which select AM/FM/Auto FM,
Local/Distant reception, and power turn-On/Off. The power
booster is equipped with a power On/Off switch a power-on
red indicator light, and separate bass and treble tone controls
which have markings in 2 dB steps from —10 dB through a
nominally “flat’” setting to +10 dB of boost. The cassette
player unit has large knobs at the left and right for volume
and balance, separate left- and right-channel tone control
knobs, a program selector button at the upper left (the unit is
an auto-reverse type), indicator lights to tell you whether pro-
gram one or program two is being played, a locking Fast- For-
ward, Fast-Reverse, and Eject button below the cassette door.

Because of the liberal dimensions of the cassette unit, it is the
only one of the four models tested which accepts a cassette
oriented in its long dimension.

FM Performance Measurements

Results of our FM measurements of the CA-9500 tuner sec-
tion are, in part, displayed in the graphs of Fig. 1. Usable sen-
sitivity measured 3.0 uV in mono (14.8 dBf) and 5.5 uV (26.1
dBf) in stereo. The 50-dB quieting point required signal inputs
of 5 uV (25.2 dBf) in mono and 33 uV (41.6 dBf) in stereo. Best
signal to noise obtained in mono was 69 dB, while for stereo,
the maximum quieting with strong signal inputs was 67 dB.
Distortion measured 0.9 per cent for mid-frequency signals in
both mono and stereo and was governed by limitations im-
posed by the amplifier section rather than the tuner section,
as far as we could determine. Distortion versus frequency, in
mono and stereo, is graphed in Fig. 2, while Fig. 3 represents a
frequency response plot (including 75 microsecond de-em-
phasis) of the FM section along with the separation versus fre-
quency characteristics of the stereo decoder section of the

AUDIO e July 1978
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WHY YOU OUGHT TO INVEST IN
A FISHER SPEAKER SYSTEM
RATHER THAN SOMEBODY ELSE’S.

Building a great speaker is
something like building a great
violin. Although there are many
violin manufacturers, the de-
sign artistry and painstaking
craftsmanship of the Stradi-
varius won it the reputation as
the world’s finest.

Making speakers, like mak-
ing fine musical instruments, is
something of an inexact science
... even with today’s com-
puters. It still takes artistry,
craftsmanship, and most of all,
expzrience to produce a great
sounding speaker.

Our new Studio Standard
ST400 series speakers, manufac-
tured at our modern speaker
plant in Milroy, Pa., are the
culmination of everything
we’ve learned in producing

- hundreds of thousands of speak-
ers. At the top of this new line is
the ST461 — a speakerthat criti-

cal listeners consistently rank
among the two or three best
they’'ve ever heard.

~ The ST461 combines the

ring bass capability of the
isher model 15130 woofer,

flawless midrange of two 5

‘500 midrange drivers,

ultra-high definition of
10del 350 horn tweeter.

© 1978 Fisher Corp., Chatsworth, Calif. 91311

and a resettable circuit breaker
overload protector. All in a
beautifully finished genuine
walnut cabinet, at the reason-
able pr-ce of $350*. Other ST400
series speakers start at $120*.

So, if you'd like to own the
“state-af-the-art” in speakers,
listen to Fisher’s new ST400
series

Fisher components are avail-
able at selected audio dealers or
the audio department of your

favorite department store. For
the name of vour nearest dealer,
call toll-free 1-800-528-605),
ext. 871 from anywhere in the
U.S. {In Arizona, call toll-f-ee
1-955-9710, ext. 871).

*Manufacturer’s sLggested retail value. > ctual

selling price is determined solely by th
individual Fisher dealer.

# FISHER

The first name in high fid 2lity.

AmericanRadioHistorv.Com

65



Fig.3— Frequency
=3 response and

W kAT L separation.
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tuner. Aside from the slight low-end roll-off between 50 Hz
and 30 Hz, response was excellent —within 1 dB out to 15
kHz. Separation at 1 kHz measured an impressively high 43
dB, decreasing to 34 dB at 100 Hz and 23 dB at 10 kHz.

Cassette Section Measurements

The cassette player unit, Model CX-7100, had good low fre-
quency response (down 3 dB at 40 Hz) but rolled off above
about 7 kHz, its —3 dB point. Signal to noise, using the same
reference tape used in testing the other car stereo products
reviewed in this issue of Audio, measured 53 dB, while wow
and flutter, though well within specifications, measured 0.17
per cent W rms. The signal-to-noise ratio seemed to be a func-
tion of the limitations of the tape preamp stages rather than
any error in playback equalization or other tape handling
parameters.

Power Booster Measurements
Like the other separate power boosters we have measured,
the Panasonic CJ-3510 component of this “separates” system
measured well, delivering more than 11.0 watts per channel
at its rated harmonic distortion figure of 1.0 per cent. At
lower power levels, however, THD did not decrease markedly
’ from this distortion level, measuring 0.7 per cent at 1.0 watt
Fig. 1— Mono and stereo quieting and distortion output. This booster unit is equipped with legitimate tone

characteristics for the FM section of the CA-9500 controls which offer a true Flat response position as well as
tuner section of the Panasonic combination. boost and cut. Range of control for the treble section is +8

dB at 10 kHz, while the bass control provides a range of +13

MICROVOLTS; ACROSS 75-0HM ANTENNA TERMINALS dB at 100 Hz, a sensible way to set things up, we think.

0.28 087 275 87 275 87 275489 870 2750

0 — T

@ / |  Listening and Use Tests
T / i 4 The tuner section of this combination exhibits reasonably
g-20 = ; '°08  good performance even when judged from the point of view
E SN ST D - 0/ Z  of home stereo equipment. The convenience of the cassette
. 9 Txulf o o TI— (PN % player (its auto-reverse feature, program switching capability,
< \ \ MONO THD = 0.9% ! S and fast wind modes) is partly offset by the rather low overall
g | Z  response exhibited at least on the sample we tested. Purchas-
5-60 ST ERED 3/N= 67dB S 6.1 Z edasaseparate unit, incidentally, the CX-7100 boasts its own
w [ : = $ self-contained power output of 3.6 watts per channel for 1.0
-0 MONO SANFE8 i 501 per cent distortion and 4.8 watts per channel for 10 per cent

10 20 30 40 50 60 65 70 8O THD.

SIGNAL INPUT POWER — dBf (O dBf = | x 10715 WATTS) We very much liked the concept of being able to assemble

these three units so neatly into a single supplied cabinet and,
of course, the mounting bracket which permits quick
disassembly and retrieval of the three-piece package for safe
storage when the vehicle remains unattended should go a

Fig. 2— Distortion vs. frequency for the FM section
of the CA-9500 tuner.

3.0 l long way towards reducing the possibility of theft. The units
225 } certainly look good enough to tempt a thief if this precaution
! STEREO—_ | | | [ is not observed. So, for this trio, we would rank the tuner sec-
3 2o ‘\ ”‘\~-~___~<_1 Y tion as number one, the booster-tone control unit second and,
E 1.5 Ngp—=u ' in third place, the cassette player. All in all, though, thiswas a
© o M ¥V g 1 very cleverly conceived package and does provide a com-
» ™M 1 plete car entertainment center for anyone who requires more
@ o5 | —— than the usual couple of watts provided by most all-in-one

o A receiver/cassette chassis. Leonard Feldman
10 100 Ik 10k
FREQUENCY — Hz Enter No. 88 on Reader Service Card
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& What makes this
B speaker betteris
E what isn’t there.

When we created our new
3-way L5-408B, we discovered
that /ess is better.

By carefully designing the
weight of the voice coil with the
cone assembly in the woofer, we
discovered that we could
eliminate the crossover coil. And
eliminate one of the major
causes of speaker distortion.

The result is better sound
throughout the entire frequency
range. A solid, tight bass.
Accurate midrange. And crystal
clear highs.

But, what we putinto a
speaker is as important as
what we leave out. So for the
tweeter and midrange, we used
a computer to design light-
weight, extra rigid cones for
supert: transient response.

Then we mounted the
speakers on a lumber-core
baffie board that reduces
internal resonances. And
designed the enclosure to
assure an acoustic match
between speaker and cabinet.

At Kenwood, we make evary
part o° every speaker for on2
reasc: To deliver a crisp, clzan
sounc that accurately repro-
duces the original music.

If you're serious about your
system. you shouldn’t settle for
anything less.

Your speakers’ reputation
should be as good
as yopur receiver’s.

KENWOOD

For the dealer nearest you, see your Yellow Pages,
or write Kenwood, PO. Box 6213, Carson, CA 90749.

In Canada: Magnasanic Canada, Lid. Wainut veneer cabinet.
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Herman Burstein

Over the past two decades the
quality of service rendered by indepen-
dent service shops and by the service
departments of audio manufacturers
seems to have matured to the point
where it generally ranges from good to
excellent. Though not perfect (is any-
thing?), it is superior to service of
yesteryear. For example, | recall my
first encounter with an authorized ser-
vice shop some 20 years ago; my tape
deck, just a few weeks old, had ac-
quired a slight but distinct gargle in
recording. A technician put the deck
on the test bench, recorded a signal off
FM, played it back, and said, “It
works.” He refused to do anything fur-
ther, although | protested that the
deck didn’t work well. (Fortunately my
audio dealer was willing to exchange
the unit for another.)

In recent years my experience has
been much the opposite. | have usually
found service on the ball, ready and
able to bring a unit back to specifica-
tions even though the problem might
be a subtle one.

This impression of satisfactory ser-
vice today is bolstered by correspond-
ence from readers of my “Tape Guide”
column. Their letters contain relatively
few complaints about service. Still,
some complaints do arrive. Therefore,
the purpose of this article is to des-
cribe the problems faced by service
facilities in giving satisfactory service,
and to list a variety of steps the
audiophile can take to increase his
chance of getting satisfactory service.

AmericanRadioHistorv Com



The article relies largely on answers
by nine audio firms to a questionnaire
on: 1) Why is service sometimes unsat-
isfactory? 2) What measures can the
audiophile take to insure satisfactory
service? Specifically, | am indebted to:
Advent Corporation, Empire Scientific
Corp., Glen Oaks Service Labs, Inc,
Heath Company, Mark Levinson Audio
Systems Ltd., Phase Linear, Sansui
Electronics Corp., Shure Brothers Inc.,
and Tandberg of America Inc. While !
shall quote extensively from their
replies, under a prior pledge of confi-
dentiality these quotes will not be at-
tributed to individual firms.

Nature of the Service Problem

Audiophile’s complaints about ser-
vice seem to divide into two categor-
ies: 1) A service facility —a manufac-
turer’s service department or an in-
dependent shop —has failed to repair a
component to the owner’s satisfaction.
2) A manufacturer has failed to answer
the audiophile’s inquiry about a mat-
ter, such as trouble with a component,
correct way of installing the compo-
nent in a system, a desired modifica-
tion, a replacement part, etc.

Most complaints fall into the first
category, which subdivides about as
follows: a) The trouble has been cured
insufficiently or not at all. b) Cost of
the repair is excessive. ¢) The repair
took too long—sometimes several
months. d) The “repaired” component
came home with new troubles.

Why Unsatisfactory Service?

while the cause of dissatisfaction
may lie with the service facility, it may
also lie with the customer or else-
where. Based on an analysis of its ser-
vice performance over several years,
one firm has found that while five per
cent of its repair jobs were returned by
dissatisfied customers, two per cent
turned out to be bonafide complaints,
with the other three per cent being
“consumer- oriented problems, such as
improper operation or difficulties in
associated equipment.” Another re-
spondent points out: “A common prob-
lem is that after a unit has been servic-
ed and reinstalled at the customer’s
home, the customer makes mistakes in
reinstallation.” The fault may also be
neither that of the customer nor the
service facility. For example, “’Certain
reception problems on FM exist only at
the customer’s location” These may
be due to a poor antenna, hilly terrain,
radio frequency interference, etc.

The problem of satisfactory service
stems partly from the sophisticated
nature of audio equipment, from the
need to not merely restore operation

AUDIO ® July 1978

but to restore it to peak performance,
and from the high level of expectation
by the customer.

In this vein one firm writes: “There
are two problems with repair service in
this industry —the generally long turn-
around time for repairs and the caliber
of the repair work. In contrast, repairs
on television sets, the other major
category of electronic home entertain-
ment product, usually are performed
in a few days, frequently in the home,
and usually with a high percentage of
success. Why, then, the difference?
The first reason is that audio com-
ponents are more sophisticated, more
akin to high performance sports cars,
whereas television sets are more
analogous to the family sedan. . .. The
second reason is that the audio compo-
nent owner is more discriminating
about the performance of his gear in
the same way that the sports car owner
is about automobile performance. Add
to this the fact that no audio repair
technician can possibly know all audio
gear well enough to repair each of
them all properly. Obviously, knowing
where to go for service is essential to

“, .. audio components
are more sophisticated,
more akin
to high performance
sports cars,
whereas television sets
are more analogous
to the family sedan. ..”

the audio customer. .. We suggest
that customers contact the manufac-
turer about where to take an ailing pro-
duct.”

“Attitude” of a service facility is a
factor, as illustrated by the following
comments of firms that enjoy a high
reputation. They give a sense of what
the audiophile may be justified in
expecting. One firm states: “Customer
service has always been important to
us. As a matter of course, we try to
answer letters within three days and to
service units within seven, exclusive of
shipping time. .. . If a unit is here for
service and we cannot duplicate the
problem, we call the customer for
more information before simply re-
turning the wunit”” Another states:
“"We’'ve worked to develop a service
procedure which is as thorough and ef-
ficient as possible. We maintain a two-

AmericanRadioHistorv. Com

day turnaround period, exclusive of
shipping time, which includes two
complete and comprehensive test and
alignment procedures, both electrical
and audio, with a 24- to 48-hour moni-
tored idling period. Needless to say,
this exceeds most customers’ expecta-
tions, and it is to our advantage to
maintain this type of high quality ser-
vice.” (So far as | can ascertain, a two-
day turnaround is rather unusual. For
high-quality service facilities, a turn-
around of five working days seems
more typical —H.B.}

A third firm states: “Everyone
receives personal attention from us.
Whether it is problem, complaint,
comment, advice, or just plain opin-
ion, we continually make sure that 100
per cent of all letters and calls are per-
sonally dealt with and resolved to the
best of our ability. We’ve put special
emphasis on this type of service and in-
tend to maintain it. We therefore en-
courage present, would-be, and even
non-customers to contact us concern-
ing any issue in which we may be of
assistance.”” And a fourth firm notes:
“Qur long-standing policy has been to
answer all customer correspondence —
be they application questions, general
comments, or complaints —within five
days of receipt. Similarly, items return-
ed for repair receive immediate atten-
tion and are generally en route back to
the customer within about eight days
(weekends included).”

Although a service facility averages
a fast turnaround on repairs, some-
times a customer has to wait a good
deal longer than average. The reason
may be that “an item returned for ser-
vice is not accompanied by an explan-
ation of the problem involved; or, if an
explanation is included, it may not be
specific enough to identify the prob-
lem. This, of course, results in a time-
consuming probe on the part of the
person performing the repair work to
first identify the nature of the defect
and then fix it. The effect is increased
turnaround time.”

A second reason for a longer wait
than usual is a stubborn intermittent
trouble, with infrequent and perhaps
brief appearances that make it diffi-
cult for a technician to diagnose. True,
there are ways of accelerating the ap-
pearance of an intermittent problem,
such as operating a component at
elevated voltage. Still, the intermittent
usually takes longer to solve.

The wait may simply be due to the
fact that ~in his anxiousness to get an
item repaired, a customer may fail to
include his return address and phone
number. This necessitates time-con-
suming work to insure that the unit is
returned to the owner.”
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A customer may have to wait be-
cause a service shop is out of stock on
a replacement part. Such an occur-
rence depends upon the care and
money the shop is willing or can afford
to devote towards maintaining an ade-
quate supply of expensive parts . . . for
example tape heads and motors. When
the shop has to order a replacement
part from the manufacturer, turn-
around time depends a good deal on
the manufacturer’s response time. In
this respect a manufacturer writes:
“We provide a strict three-day parts
turn-around time here at the factory,
with same-day service on rush orders.”

The out-of-stock situation may also
develop at the level of the manufac-
turer. The respondent just quoted
states: “Occasionally the factory will
be back-ordered from the supplier of a
certain part, so that the three-day parts
turn-around policy cannot be met. If
this is the case, we send out back-order
notices which should keep the custo-
mer aware of the situation.” In cases
like this, a customer’s long wait might
be due not to the service shop or the
manufacturer but to a supplier of parts
to the factory.

Turn-around time at a service shop
may depend upon the pressure exerted
and the assistance given by the manu-
facturer who contracts to use the shop
as an authorized service station. One
manufacturer states: ““Although the
overwhelming majority of our warran-
ty stations are top notch, occasionally
we have problems with excessive shop
time. ... We monitor the turnaround
times and service techniques of all our
authorized service shops.. . . We pro-
vide charge-free telephone technical
assistance to all of our dealers and
warranty stations. Our regional
representatives personally check
dealers on a regular basis.”

When a service shop is compensated
by a manufacturer at a standard rate
for repairing a component under war-
ranty, and when the repair is especially
time-consuming, a question may arise
as to whether the shop has been ade-
quately remunerated. In such cases
there may be a temptation by the shop
to minimize the cost of the repair by
cutting corners. Whether the shop suc-
cumbs to this temptation again de-
pends on “attitude.” An enlightened
point of view is that the shop will not
cut corners. Instead, by investing in
proper service during the warranty
period, the shop will see the customer
again after the warranty expires, and
the shop will then be properly compen-
sated for service at that time.”

It should be recognized that the
price of a component is related to ser-
vice in at least four ways: 1) Quality of

design and construction (reflected in
price) both govern a component’s
reliability —freedom from the need for
service. 2) Quality of design and con-
struction govern the ease of servicing a
component. 3) Quality of service under
a warranty, and the length of the war-
ranty period, represent costs which
must be recovered in the price of the
component. 4) Willingness to answer
questions represents a cost to be
recovered in price. Thus two com-
ponents of different brands may have
almost identical looks and specifica-
tions but may differ appreciably in
price because of the manufacturer’s
and dealer’s intentions with respect to
the service question.

Here a respondent notes that con-
sumers may not be serving their best
interests by "“looking for lowest initial
costs and shopping for discounts at
stores where there is not enough mar-
gin left over to provide for adequate
service or personal attention in a
meaningful way. Consumers must ac-
cept the idea of higher initial costs for
two reasons: 1) So that the equipment

Experience shows
that too often
even a qualified
and experienced
technician does not
fully understand the
customer’s complaint . . .”

can be built to higher standards ini-
tially and 2) so that the dealers can
make a fair profit, enabling them to of-
fer better services. ... In this modern
age, time means money. Correct
design, construction, testing, service,
and so forth take time, therefore
money. The consumer must accept his
responsibility to pay for this, since no
one really gets something for nothing.”

We noted earlier that your chance
of getting a reply to a question ad-
dressed to a manufacturer depends
upon his attitude toward answering
each and every query. However, there
is another factor: The U.S. mail. A
manufacturer writes: “The U.S. Postal
Service is not the most reliable organi-
zation in the country. Most of the com-
plaints that come to our attention
relate to this (failure to get an answer),
and our investigations invariably in-
dicate that the initial letter was either
never received or was received very
late.”
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Measures the Audiophile Can Take
What can you do to maximize your
chances of satisfactory service? Based
on the foregoing discussion, on further
comments by respondents to my ques-
tionnaire, and on other sources, the
following are some suggestions:

1) Be reasonable in your expecta-
tions. For example, don’t expect that
after being repaired a component will
perform better than ever before. Thus,
if your tape deck has had appreciable
hiss from the start, don’t expect the
hiss to vanish after the deck is serviced
for a transport malfunction. Or, if your
FM tuner has always lacked adequate
sensitivity (perhaps is saddled with a
poor antenna), don’t expect the service
facility to make it an outstanding re-
ceptor of distant stations.

A respondent supplies still another
example of unwarranted expectations:
“The audiophile’s view of what con-
stitutes proper service very often is at
variance with the manufacturer’s posi-
tion. For instance, a customer will
sometimes immediately demand a new
product for his defective unit when the
manufacturer’s warranty clearly states
‘repair or replace’. ... We have had
cases where the consumer writes that
he is unhappy with the product and
demands a refund from wus. This
doesn’t make sense since we did not
sell him the product; the proper chan-
nel for him is the dealer from whom he
purchased the merchandise. We have
also had cases where the consumer
writes to us stating he is dis-satisfied
and advising that he has already
bought a new product and expects us
to send him a refund for something he
is not returning. . . . Finally, we run into
a situation where the customer takes
his defective product to the dealer,
who tries to adjust it for him and winds
up creating irreparable damage. The
customer then tries to return the prod-
uct to us for refund.” (Presumably this
manufacturer refers to a dealership
which is not an authorized service
station.—H.B.)

2) Supply full, clear information
about your problem. Of course you
have to put this in writing when you
ship a component for service to a man-
ufacturer. It is just as wise to put it in
writing before you tote the component
to a service shop. If you don’t, on the
way home you’ll probably think of
several things you wish you’d said.

Elaborating, a respondent states: ““a)
Give a specific description of the prob-
lem, including when it does and
doesn’t occur in the case of an inter-
mittent problem. b) When inquiring
about a problem, give the serial num-
ber of your unit. A manufacturer may
have had a problem within a specific
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The new Bose'Model 501.
It shapes the sound to fit your living room
and your music.

The new Bose odel 501
Direct/ Reflectirg® speaker
captuses the realism of live
music by using room-wall
reflactions to recreate the
»alance of reflected and di-
-ecz sound you hear at a live
>efformance.

At the same time, the ex-
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intimacy of a voaalis-.
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Two extended-range,
3-inch tweezers deliver
crisp, clean highs, while the
high->erformance 10-inch
woofer produces very deep,
powe-ful bass with practi-
cally no distortion. And an
innovative Cual Frequency
Crossover™™network lets
tweetars and woofer play si-
multeneously over more
than an octeve, for smooth,
cpen midrange.

Hear the new Model 501,
the speaker that shapes the
sound to fit the way you lis-
ten tc music, at Bose
dealers now.

The Direct Enexgy Control lets you
adjust the radietion pattern of the
outward-firing weeter.
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 Bettd sound through research.

For a detailed desc—ption cf the Model 501 and the technology behind it, send $1.00to «
Bese Corporation, Dept. PVN, The Moirtar, Flamingham, Mass 81701 You will receive a full-color Model 501 brochure,
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serial group, and knowing the
customer’s serial number can help
identify and solve the problem. ¢) Give
a list of your related equipment, in-
cluding specific model numbers. The
problem may be traceable to another
component in the system or to inter-
action between components. In the
case of a tape deck, it is especially
helpful to know the brand and type of
tape used.”

GCoing into detail, another respon-
dent states: “Experience shows that

Comments from The
Complete Buyer’s Guide to
Stereo/Hifi Equipment:

“The Ohm Fis an extraordinary
loudspeaker. It has only one
driver, which acts as a pulsating
cylinder... What this means in
terms of sound quality is remark-
able. It may well be the finest
speaker on the market and is
certainly without a doubt among
the top few.”

Comments from
Stereo Review:

“The tests we have made all
tended to confirm the claims
made for the OhmF.... In our sim-

too often even a qualified and experi-
enced technician does not fully under-
stand the customer’s complaint. The
customer should explain the problem
as exactly as possible. In the case of a
receiver, is the problem in the tuner,
preamp, or power amp section? [s it in
the left or right channel or both? [s it
an intermittent or a constant problem?
If intermittent, approximately how
long must the unit be on before the
problem occurs? If the problem is in
the tuner or preamp, is it in mono or

and other comments from audio critics
about Ohm F loudspeakers:.

ulated live vs. recorded test it
rated A to A+... with one of the
larger power amplifiers... the
sound began to warrant the use
of such words as ‘awesome’...
it is easily one of the best.”
(°Ziff-Davis Publishing Co.,
11/73, all rights reserved. Re-
printed by permission.)

For a free reprint of thirteen
complete reviews of Ohm speak-
ers priced from $100 to $700,
please write us at:

241 Taaffe PI.,
Brooklyn, N.Y.

11205
We make loudspeakers correctly.

Enter No. 28 on Reader Service Card
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stereo, or both? In the case of a tuner
problem, state what antenna system is
used and what kind of building it’s
used in. If the tuner has both AM and
FM, specify which mode has the prob-
lem. If the problem is in the preamp,
state in which modes of operation it
occurs —phono, tuner, tape, etc. If it is
in phono, give the name of the car-
tridge and turntable used. If it is in the
tape mode, give the name of the tape
equipment used; this can be very
important because of different input
sensitivities and output levels, par-
ticularly if DIN jacks are used. If the
problem is in the power amp, state
what speakers are used, their im-
pedance, how many pairs are used,
and how they are connected —in series
or parallel. Does the power amp work
with other speakers or with head-
phones? In the case of trouble with a
tape deck, specify whether the trouble
is in the left or right channel, or both,
Is the problem in record or play, or
both? In the source or tape mode, or
both? What kind of tape is used? If the
problem tends to occur at a given
point on the tape, send the tape along
with the deck and state the reading on
the digital counter when the problem
occurs; make sure that the counter
reads zero at the beginning of the tape.
Has the tape path been cleaned and
demagnetized? Is the deck used in the
vertical or horizontal position? If the
problem occurs only when using mi-
crophones, describe the microphones,
their impedance, and whether the con-
nection to the deck is balanced or un-
balanced. If the problem occurs when
headphones are used, state which ones
they are.”

3) Send the entire unit for repair. This
applies to items such as phono car-
tridges, microphones, headphones, etc.
To illustrate, one firm notes that
sometimes a customer with a com-
plaint about a phono pickup “might
return only the stylus instead of the en-
tire cartridge.” If the pickup is in a
detachable shell, as is ordinarily the
case, the entire assembly should be
sent for repair. Similarly, if a cartridge
or microphone is used with a step-up
transformer, the transformer should
probably also be brought in if there is a
problem with the cartridge or mike. In
the case of electrostatic headphones
with a power supply, this supply
should accompany the phones on a
trip for service. In the case of a tape
deck, if is wise to send along a reel of
the tape you ordinarily use.

4) Give your return address and tele-
phone number. A manufacturer com-
ments: “You’d be surprised how many
customers don’t provide return ad-
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dresses.” Giving your telephone num-
ber, both at home and at work, is a
good idea in case a special problem
comes up.

5) Ask for a written estimate. Other-
wise you may have an unpleasant sur-
prise when you pick up a repaired
component that is out of warranty.
You may not want to pay a service bill
that you consider disproportionate to
the value of the component. You may
feel that the money involved is better
put toward a new component. A
manufacturer advises: ‘“Asking for a
written estimate can save a customer
from being burned, although it usually
takes as long to diagnose the problem
and give the estimate as it would to
repair. the problem. For routine
maintenance, many manufacturers
recommend repair fees, and it never
hurts the customer to ask the manufac-
turer what such a job should cost, or
would cost if it were done at the fac-
tory.” The consumer can compare this
factory cost with a service shop’s
estimate before giving the shop a go-
ahead.

If a service shop’s charge seems ex-
cessive, there is a possibility that one
can ask the manufacturer to intercede.
But, as one manufacturer points out,

ordinarily this is feasible “‘provided the
consumer is complaining about a ser-
vice shop authorized by the manufac-
turer and provided the customer has
not yet paid the bill.”

When you have an estimate from a
service shop, ask for a pledge that the
shop will not proceed without your
permission if it finds that the repair
cost will exceed the estimate. Some
manufacturers, in their contracts with
service shops, require the shop to ob-
tain authorization from the customer
before undertaking a repair costing
more than the estimate.

6) Read the instruction manual
thoroughly. To avoid actual or imag-
ined trouble, it is desirable to read it
carefully at least once and preferably
twice. Some manuals are quite exten-
sive, but they are usually written clear-
ly and informatively, so that the time
expended is worthwhile. A respondent
writes: “A unit returned for service
may not be defective at all. It may
have been that the consumer simply
did not fully read the operating in-
structions and overlooked a funda-
mental set-up step.” Another states:
“In almost every case of complaint
after reservice (when a repaired com-
ponent is returned for further service),

we find the customer has not read the
instruction manual or has a malfunc-
tion in an associated piece of equip-
ment. Attention to the instruction man-
ual can prevent incorrect use, some-
times involving other components in
an audio system.”

Attention to the instruction manual
can also head off customer inquiries
about operation of a component or its
connection to other components. A
manufacturer states: “Most instruction
manuals supplied with today’s prod-
ucts are very complete, and if the con-
sumer would merely take the time to
read these, most of his questions
would be answered.”

7) Use authorized service stations
when possible. An authorized service
shop usually has a sign listing the man-
ufacturers which have engaged it to
perform work on under-warranty com-
ponents free of charge to the custo-
mer. A new component may be ac-
companied by a listing of authorized
shops; otherwise such a listing can be
obtained by writing to the manufac-
turer.

If your component is still within war-
ranty, it is obviously advantageous to
use an authorized service shop
because service will then, ordinarily,
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time it takes for light to travel three
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That's AGl's new 511A. So close to theoretical perfection, its
performance has been termed “impossible’” by some.

(typically in the .000X range). And
whose noise is less than the ther-
mal noise of a cartridge. No other
preamp combines these impor:ant
features. An example of AGIl’s innovative engineering.

And there's another feature you won't find anywhere else.
A full warranty. That demonstrates the kind of confidence
we have in the 511A.

It's about time there was a high speed preamp. For fast
information, write to us directly, or visit your AGI dealer.
There you'll have plenty of time to make a fast decision
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AUDIO GENERAL

Dept. A-7 1631 Easton Road, Willow Grove, Pa. 13090
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With an incredibly high two volts at its phor.e input, the
511A's rise and fall time is less than 10 nanoseconds (scope
trace below)-—over 10 times faster than any other. And that's
just for starters. Combine this with a circuit whese distortion
is so low, it requires special techniques to measure it

250 volts/us phono slew rate
Excellent RF] rejection without RFI|
filters that load the cartridge
Sockets for phono cartridge
loading capacitors

Can drive long cable runs without
high frequency loss or distortion,
so power amps can be located
near speakers for reduced speaker
wire losses and improved
damping factor

Computer correction of volume

Hode! 811 =

Suggested' Retail: $465
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You havent

heard

your record

collection yet.

And you won' hear it unless
you have an extremely sensitive
cartridge. A cartridge that can pick
up all of the subtle harmonics. A
cartridge like the XLM MKIII from
Audio Dynamics Corporation.

The XLM MKII features our
new tapered cantilever, which
when combined with our tiny
.004'x 008" rectangular nude
diamond results in 50% less mass
than our previous lowest mass
cartridge, the highly acclaimed
XLM MKIL

What's more, the frequency
response is ruler flat. 10Hz to
20kHz +1dB. [t tacks at ¥4 to
1'/2 grams.

So listen to the XLM MICIII
cartridge. Its like listening to a
whole new record collection.

"o

o

Audio Dynamics Corporation
Pickett District Road
New Milford, Conn. 06776

A BSR COMPANY

For music you never knew was there.
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be free (unless you have done a foolish
thing such as playing with the align-
ment screws of a tuner or tape deck or
have overlooked a consumer-correc-
tion, such as a blown fuse). Even if
your component is out of warranty, it
is recommended that you use an au-
thorized shop. It is likely that they
know your component well, so that the
repair is efficient and effective, giving
you the most for your money. Manu-
facturers frequently hold special train-
ing and updating sessions for techni-
cians of their authorized stations.
Usually the authorized station, in its
contract with the manufacturer,
pledges to conform to desirable stand-
ards of service, such as carrying an
adequate supply of replacement parts,
repairing equipment within a stated
period of time, not making unauthor-
ized circuit changes (which may pro-
duce new problems), etc.

8) Make sure which component is at
fault. Manufacturers note that con-
sumers sometimes return a properly
operating component in the mistaken
belief that it is defective. | have been
guilty of this myself: Once | brought in
for service a tape deck whose left
channel intermittently dropped about
6 dB in level when recording. Embar-
rassingly, it turned out that the fault
was in my tuner. Similarly, a fault that
appears to be in a preamp, power amp,
or speaker may turn out to lie else-
where, including cable connections,
pickup leads, and speaker leads.
Logical sleuth-work will ordinarily
identify which component has the
problem. To illustrate, if the right
channel of a power amplifier appears
to have a defect, note what happens if
the cable from the left channel of the
preamp is connected to the right chan-
nel of the power amp. If the power
amp’s right channel now operates
satisfactorily, this indicates that the
problem may lie in the preamp, or in
the cable used to connect the right
channels of the preamp and power
amp. To take another example: A
speaker may seem defective because
the speaker leads are partially shorting
either at the amplifier terminals or at
the speaker terminals.

9) Ask for a bench check when pos-
sible. If you personally pick up a com-
ponent that has been repaired by a ser-
vice facility, ask for a bench check
before you pay —that is, ask for a dem-
onstration that your component is now
working properly. To illustrate the
possible consequence of not doing so:
A reader recently complained that he
paid $35.00 for a tape deck repair by a
local shop, only to find when he got
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home that the problem was uncured.
On returning to the shop, he was told
that the deck left the shop in good con-
dition and was refused further service
without further payment.

Admittedly, time is money, and it
costs the service facility something to
provide a bench check after repair. But
a reputable firm will not refuse this.
Moreover, a high-quality service facil-
ity will demonstrate that all features of
your component are in proper working
order, so that when you come home
you don’t find that one trouble has
been replaced by another. Thus, a
reader recently complained that he
had his tape deck satisfactorily re-
paired with respect to the problem
that led him to a service shop, but
once he got home he discovered that
the deck had developed new afflic-
tions in the shop.

10) Exercise your protest function —
sensibly. If a service facility fails to
repair your component satisfactorily,
or fails to answer your inquiry, or takes
too long in doing either, do not hesi-
tate to notify the proper party. To
whom should you complain? In the
first instance you should contact the
party that caused you dissatisfaction.
If this fails to resolve the matter, con-
tact the manufacturer—either the cus-
tomer relations department or the
manager of the service department—
by letter or telephone. Then, writes a
respondent, ”If all else fails and a situ-
ation has not been resolved, write a let-
ter to the president of the company, in-
cluding copies of all previous corres-
pondence.”

When even a letter to the president
doesn’t produce satisfaction, it is sug-
gested that “‘the proper consumer
agency be contacted” However,
another firm advises that consumer
agencies, although they exist for a
good purpose, should be used only as a
last resort. It explains: "'Federal war-
ranty laws require that in case of pro-
duct orservice dissatisfaction, the con-
sumer is given a procedure to follow in
notifying the manufacturer. Some peo-
ple believe that immediately sending
copies of complaint letters to various
consumer agencies will speed the re-
solution of their problem. Nothing
could be further from the truth. Direct
manufacturer contact between factory
and customer usually results in a fair
and equitable settlement. When a
third party (consumer agency) be-
comes involved, communications be-
come more formal, with procedural
delays.”

This respondent also advises the cus-
tomer to make sure he has a legitimate



grievance before seeking help from a
consumer agency: “Consumer agen-
cies will not become his advocate un-
less he has a valid complaint.”

11) Select your service facility with
care. Those living in or near metropoli-
tan areas, as most of us do, usually
have a choice of service shops, includ-
ing a choice of authorized shops. Prob-
ably as much care should be exercised
in selecting a shop as in choosing com-
ponents for one’s audio system. One
respondent suggests that a telephone
call to the customer relations depart-
ment of a manufacturer may be the
best way of finding the right shop. Or
one may write for guidance. Friends
and acquaintances with strong ex-
perience in the audio field, or an audio
salesman with whom you have
established rapport, may be helpful.
The problem is not much different
from that of finding a good doctor or
dentist; caution and judgment should
be used.

Ordinarily, unless you are dealing
with an authorized shop, it does not
seem to be a good idea to entrust a
sophisticated and expensive piece of
audio equipment to the typical TV re-
pair shop which also takes in audio
work.

Some audiophiles are not in the
position of having several franchised
shops available, or of having even one.
Then your best bet is apt to be the ser-
vice department of the manufacturer,
particularly if the factory happens to
be within reasonable traveling dis-
tance. Ordinarily, though, you will
have to ship the component, which is
not very convenient, but still usually a
wiser choice than selecting a service
shop of unknown quality.

If the component is to go to the fac-
tory for service, pack it with great care.
Preferably, use the original carton and
shock-absorbing materials, such as sty-
rofoam braces or pellets. Select a car-
rier which will handle the carton
gently. A number of manufacturers
warn against using U.S. Parcel Post,
recommending United Parcel Service
instead.

12) Save all receipts. An authorized
service shop will usually want to see
your sales slip to prove that a compo-
nent is under warranty. The manufac-
turer’s service department may want
the same proof. Keep your service re-
ceipt in case reservice is necessary. If
your warranty has expired but you are
returning a component for the same
problem that was treated before the
expiration date, your service receipt
should entitle you to an extension of
free service on this particular problem. 4
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Enjoy your tapes and Dolby* FM broad-
caste more with this versatile, low cost
noise reduction kit. Latest design ICs, self
powered, independent (just plug in tuner
and recorder), complete with solid ma-
hogany cabinet. No instruments required.
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NEW 2¢h/4ch DOLBY*KIT

INTEGREX

nose reducer
(isasewmr

2 channel encode or decode $99.50 plus
$3 shipping. 4 channel internal adapter
$35 also enables simultaneous decode/
encode. Order both for $125 and we pay
shipping. Pa. residents add 6% sales tax.

*Trademark of Dolby Laboratories, Inc.

INTEGREX, INC. P.0. BOX 747, HAVERTOWN, PA. 19083
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A THE NEW WAVE:

To simulate the experience of a live performance. that's what accuracy is all about. Music is
variety. a speaker designed around one type of sound cannot be accurate. Typical large low
frequency drivers have too much inertia; arrays of small drivers tend to interfere, causing field
distortion. To achieve accuracy inconventional technology. several small drivers must work as
one. Qysonic's Critical Alignment System® makes this theory a reality. CAS produces an
elliptical wavefront. similar to the way live music propagates in air The array performs like a
panel speaker, without the drawbacks of uncontrolled dispersion and bass rolloff. Many HiFi
manufacturers use the array for critical testing and demonstration of their equipment. If
accuracy I1s what you seek. audition the Qysonic Array. and re-live the “live” experience

Qysonic Research Corporation
920 South Placentia Avenue
Placentia, California 92670

Phone (714) 630-5321
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Enter No. 48 on Reader Service Card

*Patent Pending
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Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.
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Mclntosh Laboratory, Inc.

| East Side Station P.O. Box 96
SE“ D Binghamton, N.Y. 13904 l
_ I Dept. 1 |
I | name |
To DA 3 | ADDRESS

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
Enter No. 24 on Reader Service Card
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This article des eres a new rq: gw\utem wh|ch has
been developed”by the Depar en&i Magnetic Research &
Development at Tandberg, s‘thls system will be ‘able to
utilize’ thé new, generation of metal particle tapes, an
overview of the merits of such tapes are also discussed in the
context of future tape recording technology. This new
recording system is called Actilinear, and patent applications
have been filed and patents are pending. -

The development of recording technology is being carried
on in two separate and different groups: Manufacturers of

*Senior Engineer

Dept. of Magnetic Research & Development
Tandbergs Radiofabrikk, AfS,

Oslo, Norway

-t
magne y
turers of if hines : =
connectio i > par ;'Gf both parties
to-come‘q’,&f_ ter pr: oducts “for the consumers with
regard to technical specmcanon_s, reliability, ease -of
operation, etc. - ! :

The development has traditionally been such that first the
tape manufacturers bring new concepts to the market with
properties that promise |mprovements over the existing state
of the art. Then the machine manufacturers examine the
nature of these improvements and how these can be used to
advantage in the various types of recorders. Lately, however,
a good collaboration has been established between these two
groups, and this will naturally lead to better compatibility
between the tape and the tape recorders. The greatest benefit
of such a collaboration lies in the fact that the machine
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ill be ab‘ge to Include.f. ancemeeé,of
ogy u) an ,qarly pﬁ‘ai*e‘ of.,.aew product

i we Ioo#s.a.t‘the developi;\gm of"ﬁ]agneu e in the last

15 years, we find a clear trer;d'towards hlghe xratlon flux

“density, B, and higher coercivity, H . This has been a na-ural
_;developmentﬂbased on a dssire for a continuous improve-
ment of the signal-to-noise ratio. In particular, it was an
lmmedrate requirement with the introduction of the compact
cassette, since there was no obportumty to select track width
and tape speed.

An increase of the B, gives a better signal-to-noise ratio at
lower and middle frequencies, whereas a higher H_ gives a
better signal-to-noise ratio at higher frequencies. The first
compact cassette that was introduced contained tape having
H. = 250 Oe. Then we had the so-called LH tape (low noise,

AUDIO ® July 1978 *
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. - o P = _; 4 "
high ot tput) havmgH = 2(C Oe. Leter we ao ths CrD, level
tapes witt 4. = 550 Ce(eg TDK 3A and Mazell LD-XL 1i).
Ecut ths cces not end the .:Jeye1opnent We know that ex-

reriments are going cn Lo:h-y with tyses havi-g H_. = 1000
Oe, and these are cer ain "¢ come on the market in *he neer
future.

In tke mudst of this -1eve opment, a central que‘tlcn for the
erious recorder man.a“zc-uring conpany is to whe® degree
the present recorders will 321efit from the new types of tage
which will come on the market within a relatively short time.
These are questions whick gain momentum as new concepts
trom the magnetic tape industry are being marketed. We
presertly have recorders with selector arrangements which
make it possible to choose between different types of tape,
but only among the ones already or: the market. Obviously, it
is a hopeless task to design a recorder today which will give
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optimum performance with any type of tape five years from
now. What can be done now, however, is to prepare the
ground in the best possible way to allow for the possibility of
adjusting the recorders to new types as they appear on the
market.

Consider a tape with H. = 1000 Oe which today is in the
experimental stage, but which quite certainly will be com-
mercially available in a year or less. Unless we are ready to
take these new tapes into account now, we will end up in the
same situation we had when the CrQ, tapes came on the
market, when there were no cassette recorders to take the full
advantage of them. Of course, the recorders then were not
adjusted to these types, but the fact that they did not have
even a 3-dB margin in bias—and recording currents such that
they could have been adjusted—is a clear testimony to a lack
of a progressive design philosophy at that time.

One can learn from errors, however. The tendency today is
towards a far greater ability to provide headroom and ad-
justments, and there is a desire to bring advanced design
concepts into realization. This has, in fact, been the guiding
spirit in the development of the recording amplifier chain in
the new Tandberg tape recorders, for compact cassette as
well as open-reel recorders.

Conventional Recording Systems

The conventional method of designing a recording am-
plifier is well known and will not be dealt with in detail. We
will just note that the summation of recording current and
bias current in the recording head is done through passive
components, and this leads to compromise solutions which
have their distinct and pronounced weaknesses.

The following difficulties should be mentioned 1) small
headroom margin, 2) slew rate limitations for strong signals
and high frequencies which results in intermodulation, 3)
poor isolation between oscillator and recording amplifier
which results in interference tones, and 4) too low a margin in
bias and recording currents for readjustments to adopt to the
new high coercivity tapes.

The New Recording Chain

With the development of the new recording system we
have left behind and abandoned any form of compromise
solution. The new design philosophy is based on the op-
timization of modules, that is, the whole chain is divided into
natural functions, and each function by itself is realized as a
module. Hence, a solution is obtained which is optimum on
all points at the same time as a system is realized which is
more amenable to adjustment to new types of magnetic tape.
The new recording amplifier chain is shown in Fig. 1.

The Particular Functions

The equalizer modulfe: This amplifier will give the recording
chain the proper frequency equalization such that the overall
frequency response of the recorder becomes as linear as
possible. The C,,R, network gives proper equalization at low
frequencies, whereas R,, R,, C,, L, gives the desired
equalization from mid-frequencies and up.

Internal adjustment of recording sensitivity: This is simply
the poteniometer R; and provides an internal sensitivity
adjustment of the recording signal.

The transconductance module: This module has two main
functions. It converts a voltage from the poteniometer R to

Gains Using Metal Particle Tapes

As we have presented the
new recording amplifier
which is especially suitable in
connection with high coer-
civity tape, we take the opportunity to carry out calculations
for such a tape as an example. The most important figures to
note are the S/N ratio at low and high frequencies and the
total signal capacity integrated over the entire audible
frequency range.

The S/N ratio at low frequencies is proportional to the
maximum remanence flux density, B,, in the tape and the
coating thickness, d. At high frequencies, the S/N ratio in-
creases proportional to the coercivity force, H..

To determine the signal capacity, we use Channon’s
definition:

log S
SB = § (1 + —)Af,
8 N

where S is the maximum obtainable signal and N is the tape
noise. For further details into this matter we refer to an earlier
article in the Audio (April, 1977), where all relevant formulas
for these calculations are stated.

To get an idea of the improvement with the new tape, the
results are presented realtive to the Maxell UD which is one

of the most popular types of
tape used today. In the fol-
lowing table are listed the
most important physical prop-
erties and the calculated figures for S/N ratio.

The improvements have been verified by measurements on
a sample received from the 3M Company a few weeks ago.
The measured values agree with the calculation with an
accuracy better than1 dB.

This new tape, as seen, is certain to present another
dramatic improvement in tape recording performance levels,
and particularly in the compact cassette format. Tandberg
has plans to introduce recorders that include provisions for
the usage of metal particle tapes as soon as they become
commercially available.

Tape Qualities uD UDXL-1l Metal Particle
Retentivity B, (Gauss) 1430 1540 3400
Coercivity H, (Oersted) 360 545 1030

Coating Thickness (um) 5.0 55 38

S/N Ratio at 333 Hz * (dB) 0 +1.5 +57
S/N Ratio at 10 kHz * (dB) 0 +36 +91
Signal Capacity * (dB) 0 +30 +85

*With reference to the Maxell UD.
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The Realistic $279% receiver that

Peter Nero is very happy to endorse

is yours for $159% - now to Aug, 1
On Aug. 1 the STA-78 will cost you exactly 120 more.

Pianist/conductor Peter
Nero phoned us personally
to applaud the FM perfor-
mance of his STA-78 in
comparison to other equip-
ment he owns. A magazine
recently rated its AM per-
formance very highly. So
there you have two opinions
that really count in this
world of hoakum and hype.

I'm Peter Nero.
Everything They Say About
The STA-78 is True.

What else is new? — the
Radio Shack sale price that

SELECTOR BPEAKERS
Py proNo

ok D S
.-r' -4

These two credit cards honored
at most Radio Shack stores.

‘i Prices may vary at individuat
stores and dealers.

master charge

vuc INTERBANNR CARS

ﬁ-‘-

25 or 75-Microsecond
De-Emphasis for Best Sound
From Dolby or Standard FM.

saves you $120 if you buy
anytime from now through
July 31.

How many audio shops
sell receivers they make
themselves? Frankly, the
only one we can think of
is Radio Shack. Us! The
Realistic® STA-78 is made
in one of our 20 company-
operated factories. Our
design. Our engineering.
Our labor. Our love.

Your bargain.

L EX
/. 2

&
.

The cabinet is genuine
walnut veneer, not flim-
flammery. The power is
there: 22W/channel min.
RMS at 8 ohms, 20-20,000
Hz with no more than 0.5%
total harmonic distortion.
Note we didn’t say 40-20K

Precision Detented Bass and
Trebie Tone Controls.

or 1.0%. Another nicety:
switchable 25 microsecond
FM for Dolby. Its size is also
a pleasure in this day of
beefy brutes: 6 x 1215 x 17
inches. And the detented
tone controls add a touch of
class, not to forget channel

reverse —a neat switch that's
been neglected of late.

Ampie Audio Power for
Nearly Any Speaker Pair.

Come sale with
Radio Shack and save
42.8647973% (rounded to
439%) while our midsummer
madness lasts. If you've
looked at car prices, food
prices and equipment prices
lately, you'll know our return
to $279.95 on the STA-78
on Aug. 1 is no idle threat.
To be quite realistic (pun
intended) it's just in time.
Shop Shack today and save!

Radie fhaek

The Nationwide Supermarket of Sound "

A DIVISION OF TANDY CORPORATION ¢ FORT WORTH, TEXAS 76102 ¢ OVER 7000 LOCATIONS IN NINE COUNTRIES
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EQUALIZER MOODULE TRANSCONDUCTANCE

o e T e T T —-= P
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a current i; which is the recording current. It shall also
provide an electrical isolation between the oscillator and the
recording amplifier such that interference tones are avoided
and completely eliminated.

The circuit consists of the two transistors Q, and Q,. Q; is
used in a common-emitter configuration, and it has R, = 12
kilohm and Q, as a collector load. Advantage has been taken
of a special property of transistors in that the collector can
appear as a low resistance to d.c., but a high impedance to
a.c. signals. The two collectors are connected at point P. This
point is put at 12 V d.c. and can swing between 2 V and 22 V,
and thus has a maximal dynamic range available for driving
current i, through the head. The d.c. current through Q, and
Q, is about 10 mA so that each single transistor represents
the equivalent of a resistance of 12 V/10 mA = 1.2 kilohm at
d.c. The output impedance for a.c. signals, however, is 1/hoe
= 20 kilohm for each transistor and, hence, the total output
impedance seen at point P is approximately 5 kilohms. Since
the recording head impedance is substantially less than 5
kilohms (200 ohm at 20 kHz), the circuit acts as a current
source, that is, a constant voltage at the input gives a con-
stant current i, through the recording head. This is also the
justification for the name Transconductance Amplifier.

Any residual oscillator voltage at point P is being
prevented from being fed back to the input by C;. This way
the circuit provides an electrical isolation between the
equalizer amplifier and the oscillator.

Filter Module: The filter module prevents oscillator signals
at point R from entering into the point P and interfering with
the audio signal. At point R Uosc = 20V, but is reduced to
about 50 mV at point P. The filter is of the low-pass type with
atrap at123.5kHz.

Calculation of Headroom Margin
in the Recording Amplifier

Since the recording amplifier is designed as a transcon-
ductance block, the limitation in headroom is determined by
the maximum available current in the output stage. This is
actually the quiescent current in the two transistors Q,
and Q,, and is set to lgpc = 10 MA.
The maximum available a.c. current is then lgpc = 2V2.
The headroom margin is the ratio between this current and
that which is necessary to record the tape to maximum
recording level iy, . Therefore, we have:

I
HRM* = 20 lo (—Q”( )
s\,

*Where HRM is an abbreviation for headroom margin.
Numerical calculations with lgpc = 10 mA and i, = 0.4 mA
gives HRM = 19 dB.

| OSCILLATOR
: 1235 kHz

r Fig. 1—Block diagram-schematic of the
Actilinear recording amplifier chain.

RECORDING

HEAD

Calculation of the Slew Rate

The slew rate of an electrical signal is defined as the time
derivative of the amplitude and is determined in Volt/uS or
Volt/mS.
Let: e(t) = Em sin wt, be a general signal with angular
frequency w and amplitude value Em.

The slew rate is given then by

A
S = At e(t) = wEm cos wt

The maximum slew rate occurs when the term cos wt has its
maximum value which is 1. That gives the usual formula § =
w Em. As an example, we will carry out the numerical
calculations for the TD 20A (the new series of Tandberg reel-
to-reel tape decks).

The impedance of a recording head is almost pure in-
ductive at audio frequencies and can be expressed by Z,, —
wl where L is the inductance of the head. The maximum
signal voltage across the head occurs at the maximum
recording level and is given by e, (L) = wl i, where i, is
the maximum recording current. leti,,, = | sinwt.

The slew rate of the signal voltage across the recording
head is determined by the following calculations:

S = &

W2 LI
At sm

epn(t) =

where, fo = 20 kHz, L =
= 4V/mS.

The maximum slew rate which the recording amplifier is
able to handle is according to measurement equal to 400
V/mS. That gives a slew-rate margin of 40 dB which is a
satisfactory figure.

5mH and I,,, = 0.5 mA, then S,

Conclusion

A new recording amplifier chain has been designed which
will be implemented in the new Tandberg cassette recorder,
as well as open-reel machines. Improvements relative to
conventional designs can be summarized as in the following:

1. More headroom in the recording amplifier, greater than
18 dB.

2. The recording circuitry operates at a lower voltage level
and will, therefore, give less intermodulation because of slew-
rate limitations

3. An improved electrical separation between oscillator
and recording amplifier which gives less interference with the
oscillator

4. Substantially greater possibilities of adjusting the
recorder to new high coercivity tapes such as the new metal
particle tapes. 4
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“Sir, I cannot offer you a fine cigar or a snifter of brandy. But N v . .
would you accept a hearty greeting and a flick of my Bic?” “Ldoubt our ability 1o compere in the ball-bearing business
’ with a President who has difficulty flicking his Bie”

Bic!

| —am @30 [ SIS\ 00

iConteriy: 1 LIGHTER

» thousands
of ighis

. galustome
“I think weve come upon the earlsest recorded example Chite
of ‘flicking your Bic'"

« eQsy action

AmericanRadioHistorv.Com.
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This is the third and concluding
portion of our series on building a
Dolby B-type noise reducer and deals
with the construction and adjustment
of a pair of stereo decode channels.
Paired with last month’s stereo chan-
nels, the finished kit will simultaneous-
ly encode and decode a Dolby B-type
program as for use with a three-head
tape machine.

We should again emphasize that this
is not a kit for the beginner and that a
good set of tools is required, though no
test gear is necessary. A kit of parts is
available from Integrex, whose adver-
tisement appears near the article. —
Editor.

To convert the alternate encode-
decode processor to a simultaneous
stereo encode-decode unit, very few
alterations are necessary.

The black legend area, covering the
200 and 300 series of parts, is used for
installation of the additional com-
ponents as shown in the parts list.

The jumper links, JL, next to RVS,
the output level control, and R333 are
cut.

On the sub PC board, behind RV4,
there are six tracks to be cut. This can
be done with a small pocket knife or
the point of a screwdriver. In the same
area, six jumper links are to be in-
stalled and soldered. Check the dia-
gram for these locations.

Install and solder trim pots RV209,
309 on the sub PC board.

The unit has now been converted to
simultaneous encode-decode circuitry.

To adjust the new processors, switch
the unit on, switch the “Cal. Tone”,
“Aux.”” and “Record” pushbuttons in.
Leave “Check Tape” out. Adjust
RV209, 309 to obtain 0 VU level on the
meters.

The “Check Tape” switch has be-
come the “Tape/Source” switch.
""Record” may now be permanently
switched in.

Switch Functions

While the functions of the controls
are, for the most part, self-explanatory,
it is probably well to go through them
in at least a brief fashion.

“"Record Balance” changes the
relative volume of the left and right
channels of the “Aux.” input.

“Record Level” changes the overall
volume level of both left and right
channels going to the recorder from
“Aux.” input.

INTEGRER

naise reducer
o

o

*
srower

Part Il1 —
Encode-Decode Kit Instructions

’

The “fm,” “rec.,” and “play” trim
pots change both the relative level of
each of these sources and also the left
and right channels, one versus another.

""Qutput Level” controls the volume
level of both channels returning to the
amplifier.

The “Cal. Tone” pushbutton, when
pressed in, begins operation of the 400-
Hz oscillator used for calibration of
the meters.

The “Aux.” pushbutton selects any
external high-level source connected
to the “Aux. in’’ terminals on the rear
panel.

The “f.m.” pushbutton selects stan-
dard broadcasts and does not use the
Dolby processor.

PARTS LIST

Resistors
R207,307 3.3k 1%
R208, 308 47K
R209, 309180
R210, 310 270K
R211, 311 560K
R212, 312 270K
R233,333220

Miscellaneous

1C201, 301 LM-1011A
L2071, 301 30569 coil
RV209, 309 47K linear

trim pot, small, C229
surface-mount C231
C232

before these parts are installed.

Integrex simultaneous encode-decode kit

Capacitors

C203, 303 0.33 uF, Mylar
C207, 307 2200 pF, Styrene
C208, 30810 uF

C210, 310 5600 pF, Styrene
C211, 311 4700 pF, Styrene
C212,31210 uF
C213,31310 uF

C214, 31427 nF,1%

C215, 315 47 nF, Mylar
C216, 316 10 uF

C217,317 01 uF, Mylar
C218, 318 0.33 uF, Mylar

C233, 3331 nF, disc

Note: It is no longer necessary that the meters be calibrated for Dolby level

220 uF, 10V, Electrolytic
47 nF, square red-plate ceramic
47 nF, square red-plate ceramic

AmericanRadioHistorv Com
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“Would you stake a fourfigure
buying decision on the equipment reviews
of any audio publication you've seen?

It seems to us that everybody is
reviewing audio equipment these days.
There are several dozen commercial
hi-fi magazines on the newsstands (only
two or three of which, in our jaded
opinion, have anything at all to say)
and maybe six or eight highly vocal but
mostly amateurish “underground”
reviews sold by subscription only. The
result is a whole series of credibility
gaps.

The first of these is the gap
between (a) telling the whole truth and
(b) not lying. Publications that carry
advertising have to be content with
(b) in their test reports, since (a)
would put them out of business by
alienating key advertisers.

Another credibility gap is in
scientific and mathematical background
information. The vast majority of
equipment reviewers don’t have enough
of it, alas. Audio as a technology has
entered a new era of sophistication,
leaving most audio journalists well
below the level of technical understand-
ing on which the best designers operate.

“Golden-ear” listening evalua-
tions constitute one more credibility
gap. It can be verified beyond reason-
able doubt that virtually all “‘subjective™
reviews are based on reference records
played with an incorrectly aligned
cartridge and tone arm, or else refer-
ence tapes played on a not quite state-
of-the-art tape recorder. Such listening
tests are worse than invalid; they’re
misleading.

The Audio Critic is the first
publication to address this credibility
crisis in its entirety. For openers, we
accept no advertising, not even from
retail stores. Next, we maintain a
superbly equipped testing laboratory
right under our own roof. At the same
time, we seek the advice of, and have
a continuing dialogue with, some of the
top theorists and technologists in the
world, instead of surrounding ourselves
with pop-tech cultists and audio-store
cowboys.

In its sound room, The Audio
Critic pursues the highest achievable
standards of signal quality for reference
purposes. (Visiting professionals are
invariably astounded.) And it translates
its findings into tough, no-nonsense,
thoroughly detailed equipment reports
that correlate the audible and measur-
able aspects of performance to a degree
no one else even attempts.

— e

Volume |, Number 5

udio
6“1@

In this issue: ‘

Winter 1977/78

This frequency will undoubtedly
increase; however, The Audio Critic
at this stage of its development is
making no official promise as to its
publishing schedule. The long-term
average interval between issues is
expected to be two to three months.
Since the information we publish is
unavailable from any other source,
there’s just no way of obtaining it faster
than we’re able to produce it.

The subscription cost of six
consecutive issues (indexed as one
volume) is $28, by first-class mail only.
(No Canadian dollars, please!) For
overscas airmail, add $5. No single
copies are sold for any reason whatso-
ever, but the unused portion of canceled
subscriptions is refundable on request.

You’ll probably want to begin
your subscription with Number 6, to
be mailed in late June or early July.

The speaker survey continues, with glad tidings

in the medium-priced sector and mostly unhappy
discoveries in high-end esoterica.

We have our first look at headphones, including
some rather impressive electrostatics.

Qur power amplifier survey comes to its epilogue,

but not before a new superstar is born.

We evaluate a whole new generation of preamps
and find exciting evidence of progress.

We hail a quantum jump in cartridge performance
and have good news in arms and turntables as well.

Plus the expected and unexpected extras. |

This is a special reference issue that will
acquaint you with all previous findings
of The Audio Critic in updated form
and also bring you first-time reviews of
new equipment plus other new material.
Or you may want to shoot the works
and start with Volume 1, Number 1,
in order to own a complete set and be
able to read all the original articles and
surveys. (In that case you’d be better
off subscribing to the first twelve con-
secutive issues for $56, otherwise your
six-issue subscription would be up for
renewal almost at once.) If you wish,
however, we’ll start your six-issue series
with any issue you specify. The latest
issue already in print is Number 5.

|
L—

As a result, The Audio Critic
has been hailed by both audio pro-
fessionals and consumerists as a
uniquely original and reliable source
of general information as well as of
specific buying advice. For example:

e The Audio Critic was the first
and only publication of the stereo era
to point out the disastrously wrong
cartridge/arm geometry in virtually all
existing phono systems and to publish
specific corrective alignment procedures.

e The Audio Critic is the only
publication that has ever unequivocally
condemned certain immensely costly
audio components with a cult following
and explained clearly, with laboratory
documentation, why they are incor-
rectly designed.

e The Audio Critic has also been
the first to point out the superiority of
a number of newly available compo-
nents at a relatively low price, with ‘
unhedged comparisons against costlier
but less good equipment.

¢ The Audio Critic is the only
publication to specialize in broad
comparative surveys of specific com-
ponent categories. (For example, the
continuing preamp survey in the first,
second and fifth issues covered more |
than 40 different models.) |

¢ Furthermore, The Audio Critic ‘
published its first five issues within a ‘
span of approximately 14%2 months, s —
an all-time record in frequency among |
audio reviews without manufacturers’ crry
advertising.

Send for your first six issues today!
Use this convenient coupon or, if
you prefer, copy the part that applies
to you on any sheet of paper.
S R G UER GIED GHED GUER N OUER GUNR GUER GRaS S ammm
| The Audio Critic
Box 392 Bronxville, New York 10708.

Enclosed please find

[ $28 for 6 issues starting with the midyear
reference issue described above.

7] $56 for the first 12 issues starting with Volume
1, Number 1.

O $28 for 6 consecutive issues starting with
Volume 1. Number

| O %5 supplement per 6 issues for overseas airmail.

O $10 supplement per 12 issues for overseas
airmail.

NAME

@  STATE e
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MODEL 105

The “Dolby f.m.” pushbutton is for
use with Dolby B FM broadcasts which
are passed straight to the recorder and
may be decoded for the monitor out-
put.

The ‘““Record/Play” button should
only be switched when the alternate
encode-decode unit is used, as it
switches the circuitry into the proper
mode.

The “Noise Reduce” pushbutton
operates encoding or decoding
depending on the choice of Record or
Play. In the simultaneous unit, it
operates encode in the record pro-
cessor and decode in the replay pro-
cessor. This must be selected whenever
Dolby encode/decode is required.

The “Check Tape” pushbutton
allows by-passing in the switchable
unit and in the simultaneous en-
code/decode unit functions as a
tape/source switch

The “19-kHz Filter” pushbutton
switches in a filter which keeps the 19-
kHz FM pilot tone from fooling the
Dolby circuitry when recording andjor
when monitoring Dolby FM.

The “Power” switch we’ll leave for
you to figure out. Hope you enjoyed
this one as much as we've enjoyed
bringing it to you.

COMPUTER MATCHED.

To get the best possible stereo image,
you need the best possible match be-
tween the loudspeakers.

At KEF we produce matched sets of
high, mid and low frequency units, using
our unique computerised test facilities.
Moreover, our total system approach to
the design of the enclosures and the
electronic dividing networks, means that
we can deliver Model 105 in pairs that
are nearer to the ideal ‘match’ than any
previous loudspeaker. KEF pioneered
the use of computer digital analysis in
loudspeaker design, and you, the listener,
can now hear the results: the most life-
like musical quality and the most aston-
ishing stereo perspective.

Write for the full technical story and
the name of your nearest dealer, who will
be glad to give a demonstration.”

KEF Electronics Ltd.,US Distributors
Intratec, PO Box 17414, Dulles Inter-
national Airport, Washington DC 20041.

KEF

The Speaker Engineers

Enter No. 20 on Reader Service Card
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Everything but background
noise and lost dynamics in
home recording with

The MXR Compander.

Imagine this: You've come to that wonderful point
where you can tape your favorite discs or radio
programs. Now you can build up that super sound
library, right? Wrong! Funny, but when you play
back what you've recorded, you get that ever pres-
ent background noise that drives you up the wall.
And even with the best tape and a built-in noise
reducer, you get chopped highs and distorted
musical peaks. So what do you do?

Less than $130 will do. That’s the price of the
MXR Compander. it's the most effeclive noise
reduction component you ¢an buy. And it can
double the dynamic range of most open reel and
cassette tape decks.

The MXR Compander compresses the dynamic

range of signals being recorded on your tape. This
keeps the music away from tape noise. Upon play-
back, the Compander expands the music. This
allows musical peaks to be reproduced without
distortion. And those guiet passages aren’t lost in
the background noise.

The MXR Compancer is part of a great family of
home audio components, like our famous Stereo
Graphic Equalizer and our new Dynamic Proces-
sor. We invite you to hear everything we make at
your favorite audio dealer, or direct inquiries to
MXR Innovations, Inc., 247 N. Goodman Street,
Rochester, New York 14607. Or call us at
(716) 442-5320.

Hear why, when it comes to sound, we only
think of everything.

Also distributed in Canada by White Electronic Development Corpora-
tion, 6300 Northam Drive, Mississauga, Ontario

Consumer
Products Group

Enter No. 22 on Reader Service Card
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Sony Model PS-X6 Aum

Single-Play Turntable

Rumble: 73 dB (DIN-B).
Tonearm: 8':2 inch, universal pivot.
Tracking Error: + 3, —1 degrees.
Dimensions: 17 in. (445 ¢cm) x 6 in.
(152 cm)x14% in (37.5cm).

MANUFACTURER’'S SPECIFICATIONS
Speeds: 33 and 45 rpm, quartz con-
trolled

Motor: D.c. servo, brushless.

Wow & Flutter: +0.045 per cent (DIN). Price: $290.00

3 -
vessssnaneveeeilt
gy .

Sony’s new PS-X6 is an automatic, single-play turntable us-
ing a direct-drive motor that is servo locked to an extremely
accurate quartz-crystal oscillator. Feedback signals are ob-
tained from a sensor head which picks up pulses recorded on
a ferro-magnetic strip bonded to the platter rim. A neon
strobe light is located in a neat molding at the front on the
left-hand side, but there is no variable speed control. Ap-
parently, the strobe is there to reassure the user that the
quartz lock is really working, which it certainly does. Inciden-
tally, the neon is powered from the oscillator (120 Hz) and not
from the a.c. line—an important point. The turntable speed
pushbuttons are located on the left-hand side of the strobe
light, and on the right-hand side is an angled subpanel on
which are mounted a pair of touch-contact switches, con-
sisting of tiny metal strips with LED indicators between them,
for the Repeat and Start/Stop functions. The On/Off switch is
located next to them, and just behind it is the four-way rotary
control . . . the first three positions set the correct arm drop-

ping points while the fourth switch sets the mechanism for
manual operation

An anti-skating dial is mounted on the circular arm base
with the cue lever positioned in front of it. The tonearm itself
is made of polished aluminum with a lateral balance weight
on the left of the pivot and the conventional kind of rotatable
counterweight at the rear The headshell is the low-mass type
with a four-pin termination . . . now becoming the standard.
As mentioned earlier, the drive motor is servo controlled of
the d.c. brushless type The platter is made of diecast
aluminum alloy and weighs nearly four pounds, including the
extra thick rubber mat.

The styling is clean and uncluttered, and the unit comes
complete with a nicely made hinged dustcover The turntable
base is made of SBMC (Sony Bulk Molding Compound) which
has an attractive metallic finish. This material is claimed to
be acoustically inert, and further isolation is provided by the
four resilient feet which, by the way, can be leveled.

AUDIO o July 1978
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Measurements

For test purposes, a Stanton 881S phono cartridge was
mounted in the headshell, and it was noted that a cardboard
protractor was supplied to facilitate correct alignment. (Our
sample came with a preliminary instruction manual.) Track-
ing error measured a fraction under 0.5 degrees per inch with
very low vertical and lateral arm friction. Calibration of the
tracking force dial was 10 per cent light from 0.75 to 2.0
grams so | would recommend the use of a reliable external
gauge if you intend to use a cartridge that requires a very low
tracking force. The anti-skating dial was very accurate and,
like the counterweight, it is calibrated from 0 to 3 grams. The
tonearm resonance came out at 9.5 Hz with a rise of 5 dB, us-
ing the Stanton cartridge. Wow and flutter measured a low
0.05 per cent (DIN), and rumble was a very satisfactory —62
dB, using the ARLL rating.

For manual operation, the arm is moved to the required
position and the Start/Stop switch is lightly touched,
whereupon the arm is automatically lowered while the plat-
ter starts turning. At the end of the record, the arm is
automatically returned to its rest position. The mechanism is

Enter No. 91 on Reader Senice Card

triggered by a photo-cell sensor, so there is no force exerted
on the cartridge stylus. The cue lift mechanism is well-damped
and drift was negligible. In the completely automatic mode,
the time taken before the stylus touched the record after
touching the Start switch was just eight seconds. The turn-
table speed was “right on the nose’’ at both the 33 and 45 rpm
settings, and it was not affected by power- line fluctuations.

Listening and Use Tests

The highly-resilient feet on the PS-X6 turntable definitely
help fo reduce acoustic feedback, plus the individual ad-
justment capabilities allow you to mount the turntable an
uneven surfaces while insuring stability. I’'m sure that many
people will appreciate the convenience of having the
operating controls exposed, even when the lid is shut,
although the cue lever is not accessible. Quartz-lock can-
trolled turntables are usually quite expensive and the Sony
PS-X6 is a real bargain at $290.00. Sony’s Model PS-X7 is iden-
tical except that it has a fluid-filled turntable mat and a
carbon-fiber tonearm; these refinements raise the cost of the
7" by $55.00. GCeorge W. Tillett

e e P
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Shure Model SR107
Audio Equalizer

sreans

MANUFACTURER'S SPECIFICATIONS
Frequency Response: 30 Hz to 20 kHz,
+2dB.

Signal-to-Noise Ratio: 99 dB.

Output Noise: —84 dBV, 300 Hz to 20

actual, balanced.

kHz. imum at +12.2dBm.
Hum & Noise: —83 dBV, 20 Hz to 20 Filter Center
kHz. within =10 per cent.

Clipping Level: +18dBm.
Impedance: Input, 70 kilohms, bal-
anced bridging; line output, 115 ohms

Harmonic Distortion: 1 per cent max-

Filter Boost/Cut: =155, +2 dB max-
imum at center frequencies.
Dimensions: 19 in. (483 cm)W x 1% in.
(4.4 cm)Hx 8%, in.(21.8 cm) D.

Weight: 7.8 |bs. (3.5 kg).

Price: $250.00.

Frequencies: Accurate

The Shure SR107 octave-band audio equalizer is a single
channel device designed primarily for professional applica-
tions. The unit is one of the Shure SR professional audio pro-
ducts, and it is made for rack mounting and requires just 1%
inches of height. The 10 filters are centered on standard ISO
frequencies from 31.5 Hz to 16 kHz, and each of the filters
can be knob adjusted over a range of 15 dB. A front-panel
also has the Equalizer In/Bypass and power On-Off switches
and a peak-responding LED indicator. On the back panel are
the input and output connections, a gain control, and ac-
cessory power jacks. The input is at line level in a balanced,
bridging configuration. Connection can be made with either a
three-pin (XLR-type) or three-circuit phone plug. One side of
the balanced line can be grounded in the plug, or elsewhere
externally, for unbalanced operation. Gain has an adjustment
range from unity to +20 dB voltage gain to accomodate
various input/output requirements and is effective whether
the equalization filters are switched in or not. There are three
outputs: AUX on a two-circuit phone jack which is an un-
balanced low-impedance output, Line is a balanced output
on a three-circuit phone jack and also switch selectable to a
3-pin male XLR-type socket, Mike is a balanced microphone-
level output on the same socket with the Mike/Line switch in
Mike. There are also jacks to provide accessory power of 27 V
d.c. at up to 10 milliamperes. This can be a very handy
feature for use with special add-on circuits, including some of
the Shure accessories.

The box enclosure for the circuitry is one piece with the ex-
ception of the attached front panel and the top cover, which
can be easily removed for any maintenance needs. The ma-
jority of the components are on two PCBs. The soldering was
generally excellent, although some flux residue was noted.

Circuit Description

The input signal is fed through a stepdown transformer
which introduces a 6-dB loss. The following attenuator pro-
vides an additional loss ranging from 11 to 26 dB, correspond-

ing to settings of the Level control from zero CCW to —15 dB.
The following input amplifier has a gain of anywhere from 14
to 34 dB, dependent upon the setting of Cain on the rear
panel. Two cascaded differential amplifier stages comprise
the boost and cut circuitry. Each of the amplifiers is con-
nected to five of the 10 active gyrator resonators. These
octave-spaced filters can be controlled over a +15 dB range
with front panel knobs. The configurations are minimum
phase for good combining and minimum ripple. The Leve!
control, referred to earlier, also provides up to *15 dB
voltage gain when turned CW from zero. This varies the gain
of the output amplifier from +5 to +20 dB. By having the
level control act at two different points, a total of 30 dB of
gain change is obtained with minimum noise and reduced
likelihood of overload. This is a good design approach, and
Shure deserves credit for it. The bypass switch removes the
equalizer filters from the signal path and disconnects the
level control. In either mode, the output amplifier drives the
output transformer which has mike and line-level taps, the
AUX output through a fixed attenuator, and the driver for the
LED overload indicator.

Performance

Swept-frequency responses were taken of the SR107 under
various conditions. The first plot was made with the unit in
Bypass. Then, with the equalizer switched in, all filter sec-
tions were adjusted for a zero-dial indication, and another
plot was made. There were some discrepancies from the ruler-
flat response of the first run, but the spread of deviations was
small and not significant. The next series of sweeps were
made with each filter section in turn set to maximum boost,
and then to maximum cut. Finally, plots made with all filters
at maximum boost and then at maximum cut. The maximum
boosts and cuts for the individual sections were consistently
close to +15 dB. With all filters at the maximumes, the ripple
was about three dB. This was good for an octave-spaced
equalizer, demonstrating the combining characteristics of the
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minimum phase design. The center frequencies of all of the
filters were within 8.0 per cent of the standard 1SO frequen-
cies, and the great majority within 5.8 per cent. The unit,
therefore, easily met the specified 10 per cent which is ade-
quate for such purposes. To show some of the variations
possible with such an equalizer, six of the filters were ad-
justed in three dB steps up to the maximum. The 63 and 125
Hz and 4 kHz sections were boosted and the 500 and 1000 Hz
and 16 kHz sections were cut. Note that when two adjacent
filters are boosted or cut, ripple first appears at about +9 dB.
There is also somewhat greater action than with a single sec-
tion because of the combining effect.

To get more of a feel of the capability of the equalizer, a
“room-like’’ response was created. The 20 Hz to 20 kHz
sweep was modified with a 1/3-octave equalizer to introduce
purposeful roughness, including a crossover-like notch at 800
Hz and a peak around 6.5 kHz. It was impossible for the unit
to remove all of these worst-case variations, but the spread
from maximum to minimum had been reduced from close to
15 dB to less than 9 dB. The peaks in the curve had been
made much more even, and the pink-noise energy in each oc-
tave band was much more equal. The sweep made of the
SR107 itself with the settings used shows that extreme
measures were not used. The earlier figure with variations in
boost and cut settings had shown the narrowing of the filter
responses with increasing amounts of boost/cut,
characteristic of such equalizers. Simple calculations gave
values of filter Q less than 1.0 at +5 dB and more than 2.5 at
+15 dB. Roughly, filter Q= Center Frequency/3-dB Band-
width. Q, therefore, increases with reductions in bandwidth
for a constant center frequency. A 500-Hz square wave was
fed to the equalizer with the 2- and 4-kHz filters at +6 dB.
The scope photo shows the initial high overshoot with fairly
fast damping, but the true value is just reached as the
waveform steps to opposite polarity. The indications are that
ringing is quite close. A 200-Hz square wave showed obvious
ringing on the output when the 4-kHz filter was boosted to
+10.5 dB. The waveform is modified when this filter is set to
—10.5 dB, but there is no ringing. The results shown here are
those to be expected with any equalizer that exhibits the
same filter Q.

Fig. 1—Frequency responses of the Shure SR-107
equalizer.
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The harmonic distortion was measured with the specified
3.2 V output, all filters at +15 dB, and the Cain and Level
controls both at maximum. This certainly must be classified
as a worst-case condition, but the SR107 easily met the
specified 1 per cent anywhere from 30 Hz to 20 kHz. The 2nd
harmonic was the highest level product, reaching a maximum
of 0.3 per cent at 30 Hz. Typically, the 2nd harmonic was just
over 0.1 per cent at this high level. The 3rd harmonic was also
a maximum of 0.3 per cent at 30 Hz, but was around 0.03 per
cent for the majority of the frequency range. With the input
signal lowered to reduce the output voltage to 1.0 V, the
relative distortion was reduced measurably with a number of
readings less than 0.03 per cent. With 3.2 V out, the IM distor-
tion was 0.145 per cent, much less than the specified 0.25 per
cent. With 5-dB less drive, the IM distortion dropped to a low
0.04 per cent. The signal-to-noise ratio with a 20 Hz to 20 kHz
bandwidth (unweighted) was 83 dBV (relative to 1.0 volts),
and 99.8 dB relative to the measured 6.9 V clipping level. This
is a bit better than the specified 99 dB, and certainly excellent
performance with this unweighted measurement. Actually,
the A-weighted figure was almost exactly the same as most of
the noise energy was contained in the highest frequencies.

The checks on noise levels had to be made with great care
because some of the specified levels were below those of the

Table | — Noise levels.
Output Noise, 300-20 kHz Hum & Noise, 20-20 kHz

Conditions Spec. Meas. Spec. Meas.
Controls at zero, —84dBV —848dBV —83dBV —847 dBV
Unity gain 0063mvV  0058mV  0.07TmV  0.058 mV
Level control at +15& —69dBV ~ —707dBV —67dBV  —69.2dBV

Filter controls at —15 0.50 mV 0.29 mV 0.56 mV 0.35mV
Equalizer switchedto —91dBV  —89dBV —88dBV  —89dBV
bypass 0028mV  0035mV  0.040mV  0.035mV
Table Il — Voltage gains to the three outputs.
Cain-to-Line Gainto-AUX Gain-to-Mike
Output, dB Output, dB Output, dB
Gain Setting Spec. Meas. Spec. Meas. Spec. Meas.
Zero 0 0 —27 —26.8 —50—495
+20dB +20 +197 -7 —=71 —30—2938

instrumentation normally used for filtering. The figures in
Table I are given in both “mV” and “dBV’ which is the
decibel value relative to 1.0 V. Note that on a voltage basis,
the dBm reference is 2.2 dB lower, being 0.775 V.

These excellent results show that the demanding specifica-
tions were exceeded in the performance tests with one minor
exception. in bypass mode, the noise in a 300-Hz- to-20-kHz
bandwidth was measured to be 35 microvolts instead of the
specified 28 microvolts, a difference of less than 10
microvolts. The voltage gains from the line input to the three
outputs were measured for Gain settings of zero and +20dB;
these are shown in Table I1.

All input and output impedances were found to be very
close to the specified values. The input impedance is a
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Fig. 2—Flat” response and the settings of 3, 6, 9,
12, & 15 dB for 63 and 125 Hz (+), 500 and 1000 Hz
(—), 4 kHz (+), and 16 kHz (—).

balanced 70 kilohms for balanced bridging from sources of 10
kilohms or less. The Mike, Line and AUX output impedances
are 1.0, 115, and 630 ohms respectively, for use with 25- to
600-ohm mike-level inputs, for use with 600-ohm lines, and for
use with unbalanced auxiliary circuits of 600 ohms or more,
respectively. The Leve! control provided an additional dB of
gain control at each end beyond the specified +15 dB. Clip-
ping first appeared at 6.9 V (+19 dBm) at the Line output,
0.35 V at the AUX output and 254 mV at the Mike output.

« Filter Boost,
Q, and
Ringing

Fig. 1 —Equalizer output with a 500-
Hz square-wave inut, with the 3600
filter at + 4 (bottom), + 8 (middle),

and + 12 dB (top).

It is common practice to refer to equalizers with filter
center frequencies one octave apart as octave-band
equalizers. The level changes, however, are not equal across
the width of the octave, and the responses become more and
more pointed with more boost (or cut). If the bandwidth
changes as the boost (or cut) is varied, then the filter cannot
be simply specified as having a certain bandwidth. On the
other hand, filters used in many analyzers have flat tops out
to the roll-offs at the ends of the bands, and the filter slopes
are typically 24 dB/octave or greater. An analyzer’s octave-
band-filter half-power (—3dB) points are always one octave

apart.
If we define the response of a filter as a percentage of an
octave, then we can express: the bandwidth thus:

BW,..=BW,,[0.707 Xf,. For example, a true octave-band
filter with a center frequency of 1000 Hz would have a 707 Hz
bandwidth, i.e. from 707 to 1414 Hz. Filter bandwidth can
also be stated in terms of Q, or Quality Factor. From the ANSI
standard for acoustical terminology: “The quantity Q is a
measure of the sharpness of resonance or frequency selec-
tivity of a resonant vibratory system having a single degree of

Fig. 3—Equalization of room-like response.

The clipping was very symmetrical, and the measured levels
were all higher than the spec. The overload indicator turned
on 29 dB below clipping with a 1.0-kHz test tone. The
response time was fast enough to show at least a flicker to a
single-cycle 10-kHz tone burst just at clipping level. The
overload detector was not polarity sensitive, a good feature.

In Use Tests

The Shure equalizer was mounted in a portable rack along
with other sound reinforcement equipment for use in a public
auditorium. The small, 1¥%-inch height made it possible to
carry some extra items that would have been pushed out by a

Fig.2 —Equalizer output with 170-Hz
square-wave input with a 12-dB boost
successively in 1800- (top), 3600-
(middle), and 7200-Hz filters.

freedom, either mechanical or electrical.”” In the following
notes appear two statements which will aid in the discussion
below. “Q is approximately equal to . .. (3) 27#W/AW, where
‘W’ is the stored energy and ‘AW’ is the energy dissipation per
cycle, and (4) f,/Af, where ‘f,’ is the resonance frequency and
‘Af’is the bandwidth between the half-power points.”

From the above, we can see that Q =f_,/BW _; 45. With a
simple arithmetic manipulation, we can see that Q
=1.4/BW, iaves- A One-octave filter, therefore, has a Q of 1.4.
Many filters are resonant systems, and the value of Q tells us
what to expect. Critical damping, where there are no
oscillations in the response to a step input, occurs when
Q=0.5. If Q is greater than 0.5, there will be at least some
oscillation. The larger Q is, the less damping there is, and the
longer it will take for the oscillations to die away.

Note (3) above tells us that high Q is associated with low
energy dissipation per oscillation cycle, for it is the damping
that uses up the resonating energy. It may be difficult for the
reader to think that a multi-band equalizer might be a
collection of resonators. Indeed it will be, however, regard-
less of design particulars, if and when filter responses are
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Fig. 4—Equalizer output with a 500-Hz
square-wave input and the 2- and
4-kHz filters at +6 dB.

larger unit. With the multiple input/output options available,
interconnections were easily made and changed as desired
This capability is one of the more useful features of the
SR107. The equalizer gains were set to match the other equip-
ment in the system_ Initial equalization was done using pink
noise. Mike gains were increased to the point of feedback,
with a compressor used to keep power output at a low level.
Some suppression was secured with the Shure unit with a
slight increase in available gain. Greater suppression was
possible, but only with an unacceptable loss in system
response. During the performance, some readjustment was
made to filter settings, further improving the sound. There is
an appeal to the graphic-type display of many equalizers, and
the first reaction to the SR107 knobs and rotary controls was

peaked causing high Qs. These considerations tell us that
even octave-band filters (Q =1.4) may resonate, or ring, with
step-type inputs. If a filter is boosted to where the bandwidth
is 1/3-octave, the Q will be over 4, a good condition for
sensitivity to ringing. The ringing will be at the filter center
frequency, dissipating the energy stored in the filter from the
input signal. On the other hand, the boosting used may
correct deficiencies elsewhere in the total system with a
better overall result.

A series of tests were run on a well-known “octave-band”
equalizer to demonstrate the point made above. The first
photo shows the output of the equalizer with a 500-Hz
square-wave input. Just the top of the waveform is shown to
provide more detail on ringing effects. The filter centered at
1800 Hz was boosted to + 4, + 8, and + 12 dB, and the results
are shown at the bottom, middle, and top, respectively. The
start of ringing is quite apparent with + 8-dB boost, and lasts
most of the square-wave cycle with +12 dB. There is also an
increase in the amplitude of the overshoot at the leading
edge with higher boosts. In the next illustration, a 170-Hz
square wave was the input signal, and +12-dB boost was set
one at a time on the 1800-, 3600-, and 7200-Hz filters. The
results are shown from top to bottom, with ringing obvious in

Fig. 3—Equalizer output with 270-Hz
square-wave input with the 1800-Hz
filter at +12 dB.
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Fig. 5—Equalizer output with a 200-Hz
square-wave input with the 4-kHz
filter at +10.5 dB.

Fig. 4 — Equalizer output with 270-Hz
square-wave input with the 1800-Hz
filter at +7 dB.

Fig. 6 — Equalizer output with a 200-Hz
square-wave input with the 4-kHz
filter at —10.5 dB.

negative. In practical use, however, adjustments are made to
get the best sound, not to make the front panel look like a

response curve. My own choice goes with Shure’s
design . rotary controls to keep rack height at a minimum.
The instruction book is completely professional in

character, consistent with the equalizer itself. Specifications
and operating instructions are well detailed. The coverage of
applications is thorough, and the service and circuit informa-
tion is excellent. The Shure SR107 10-octave filter-equalizer
delivers excellent performance with professional construc-
tion and interfacing capability, all at a good price. The limita-
tions mentioned in the text are generic in nature, not SR107
discrepancies. Howard A. Roberson
Enter No. 91 on Reader Service Card

all cases. Note that the ringing is shorter in time as the filter
frequency is increased, but that it takes the same number of
cycles for the oscillation to die away. This is consistent with
the earlier discussion on the relationship between Q and the
energy dissipation per oscillation cycle. As each of the filters
has the same Q, the dissipation rate (per oscillation cycle) is
the same. The third photo shows the entire waveform of a
270-Hz square-wave output with a +12-dB boost on the 1800-
Hz section. The oscillation is being damped, but it continues
to the end of each step in level. In other words, the ringing is
continuous. With the boost reduced to + 7 dB, the settling is
quite rapid.

There are a number of conclusions to be drawn from the
discussion and the test results. First of all, the typical
equalizer must be used with considerable caution if boosts
greater than a few dB are desired. Do not try to use a multi-
band equalizer to correct for room response deficiencies,
crossover notches, or other holes. Trying to boost “nothing”
could generate a ringing with certain input signals. Put the
emphasis on reducing unwanted peaks elsewhere in the
system. Then, some boost can be used judiciously for the best
total system response. Use your ears to aid in getting the best
overall filter settings.

Fig. 5—Preamp output (top) with 1-
kHz square-wave input and a + 10-dB
boost at 10 kHz with the tone
control. Equalizer output (bottom)
with the 1-kHz square-wave input and
filters set to match the preamp
frequency response.
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ES615 Analyzer Microphone
Pink Noise Frequency Response:
Within 4-dB envelope from 125 Hz to

MANUFACTURER’S SPECIFICATIONS
Pink Noise Generator Section

Spectrum: For constant percentage
bandwidth, flat =1 dB, 32 Hz to 16
kHz.

Output Level: AUX, 625 mV; Hi-Z mike,
33 mV; Lo-Z mike, 3.3 mV.

Output Impedance: AUX, 1.5 kilohms
unbalanced; Hi-Z mike, 2.3 kilohms

unbalanced; Lo-Z mike, 110 ohms
balanced.

Selectable Rolloff: —3 dBjoctave
above 1 kHz.

Overload: AUX 56 mV; Hi-Z mike, 0.79
V; Lo-Z mike, 56 mV.

Hi/Lo Envelope: 2 to 12 dB.

AUX Output Voltage Gain: From AUX.
input, —4 dB; from Hi-Z mike input,

+31 dB; from Lo-Z mike input, +54
dB.

Input Impedance: Aux, 42 kilohms
unbalanced; Hi-Z mike, 140 kilohms
unbalanced; Lo-Z mike, 950 kilohms
balanced.

Output Impedance: 4.7 kilohms un-
balanced.

13 kHz, roll-off below 125 Hz.
Impedance: 50 ohms actual, for inputs
from 25 to 200 ohms,

Power Output Level: -60.5 dB re 1T mW
with 10 microbars.

General Specifications

Dimensions: 18" in. (47 cm)W x 5 in.
(127 cm)H x15% in.(38.7 cm)D.
Weight: 9 Ibs. (4.1 kg).

Price: $514.80; M615 Equalization
Analyzer only, $421.20, and ES615
microphone only, $127.80.

The Shure M615AS Equalization Analyzer System in-
corporates an equalization analyzer, an analyzer
microphone, and various accessories, all in a convenient
carrying case. The equalization analyzer consists of two
sections, a pink-noise generator and an octave-band real time
analyzer (RTA). Dual concentric knobs on the front panel
control the pink-noise output level and the input level to the
analyzer. The RTA display consists of LO and H/ LEDs for
each of the standard octave bands with center frequencies
from 32 Hz to 16 kHz. Any LO LED is illuminated whenever
the incoming energy is below the detection threshold in that
band. . . if the energy increases above that threshold, the LO
LED turns off. A HI LED is turned on when the energy level in
its band reaches a second, higher threshold, which can be set

Fig. 1—Pink noise generator at
AUX-level output spectrum.

PINK NOISE GENERATOR OUTPUT

anywhere from 2 to 12 dB above the LO threshold by the
HI/LO Envelope Control.

The front-panel facilities also include the power On/Off
switch and a switch to select either a flat response or one with
a 3-dBf/octave boost above 1 kHz, which would be equalized
as a 3-dBjoctave rolloff. The pink-noise generator output
connections on the back panel include an XLR-type for
microphone levels, with switch selection for high or low
impedance. There is also an AUX level output with both
phone and phono jacks. There is an XLR-type microphone
input to the RTA section, with a switch for high or low im-
pedance. There are also switches to introduce 15 dB of at-
tenuation for high-level conditions, or to select either a flat
response or a specially tailored low-frequency boost to
compensate for the low-end rolloff of the ES615 microphone.
The analyzer also accepts AUX level inputs with both phone
and phono jacks. There is an AUX output phono jack for
monitoring purposes.

b MICROPHONE INPUT
1548 ATTENUATOR IMPEOANCE

MICROPHONE IMPEDARCE

10 s f
ANALYZER
AUX

out "~
—
: L3
OUTPUT FLAT ES8YS
MICROPHONE r— — e
- LEVEL - * o
auX & - AUX L)
L J ® ®. (@ newy
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Introducing
the Direct-Pressed Disc.

Onestep closer than
Direct-Cat.

e

B e

Until recently, many music lovers shared the myt that modern recording
techniques pu: more faithful sound on the averagz mass-produced record
than mocern playback equipment was capable of reosoduc'ng. But the mytt.
was shattered with the introduction of the direct-cuf disc.

The wider cyramic range and improved transient characteristics of direct-cut
discs have given owners.of high-quality components a muasic source approach rg
their systems’ zapabilities. But direct-cut discs are far f-om ideal: their hit-or-m.ss
nature makes it impossible to combine optimum - usical performance and
technical exceilence. And even more important, convent.onal manufacturing
processes, with three generations of molds, increase oise a1d transient
distortion in the final end-product.

Sonic Technology Corporation’s Direct-Pressed Disc ™ goes one step furthar.
By utilizing the Metal Master—only one step removed :rom the recording
lathe’s Lacquer Master, we eliminate two molding sieps usad in manufactur rg
Cirect-cut discs. By combining the flexibility of multi-tsack recording
tzchnology w-th this more direct replicating procese, we actually come one
step closer to the original performance than direct-cut recordings.

Our first two recordings are: The Jazz/Rock Seaso1z (STC-100), featuring
& unique pop ireatment of excerpts from Vivaldi’s Seasons played by renowned
jazz flutist Moe Koffman; and Aaron Copland’s Rades ard Billy the Kid, includ ng
Fanfare for the Common Man (STC-200), played b th= Dalas Symphony.

If you'd like to explore the full capabilities of ycur music system —and havz
an enjoyable musical experience besides —send in th.e coupon ][] 1] [ i)
for your postpaid copies of our first direct-pressec aloams. ‘ ||l‘;

You owe it ko your ears. "l '

Sonic Technology Corporation, 3 Westchester Plaza, Eimsford, N.Y. 10523

L Enclosed & $15.00 each (check or money order) for postsaid capies of STC
Direct-Pressed Discs in quantities indicated:
QTY.
_____ STC-100 "The Jazz/Rock Seasons " @ $15.0) each:
ST1C-200 *“Aaron Copland’s Rodeo fetc.)” @ $15.90 eac:

(N.Y.5. residents, please add 5% sales tax.) TOTAL

Name

Address

G (SIEENE R R T N Rl B L L 75p
© 1973, Sont Technology Corporation. Dezler Inquiries Invited.
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The basic physical construction of the Mé615

generator/analyzer is very similar to other Shure products
such as the M67. In like fashion, the M615 can use the rack-
mount kit and other such accessories. Disassembly for
maintenance requires the removal of a few screws holding on
the top/side cover. The interior showed good, straightforward
construction. The pink-noise generator was on one PCB, the
preamp on another. The octave-band filters of the RTA used
five cards, two filters per card. The overload detection cir-
cuitry was on a PCB which also served as the mother board
for the filters and generator. One PCB contained the majority
of the power-supply circuitry. All of the PCBs were of very
good quality with excellent soldering and parts clearly
identified.
The ES615 omnidirectional dynamic microphone has a
rugged steel case, 3/4-inch diameter by 8 inches long. The
system case has wells for the analyzer, microphone, and
other system items, and wiggly foam in the lid of the case
provides cushioning. The case is rugged plastic with a full-
width hinge and a carrying handle. . . though some doubt
remained about the very long-term reliability of the plastic
hinge and latches.

Performance

The AUX output of the pink-noise generator was connected
to a separate, 1/3-octave RTA to verify the flatness of the
spectrum. The display of the RTA showed that there was
equal energy in all of the bands from 40 Hz to 16 kHz. The
mike level output spectrum was also flat except for a slight
droop at the highest frequencies, being 1.5 dB down at 16
kHz. The spectrum was monitored while the output level
control was varied. The response remained flat at all times,
an important characteristic. The maximum output levels of
the generator were 1.0 V at AUX, 48 mV at mike for High-Z
and 3.6 mV for Low-Z. All of these figures exceeded those
specified. Shure defines the sensitivity of the analyzer RTA as
the input voltage needed to turn the LO LEDs off with the
input level control at max CW. The first checks were made
with the 15-dB attenuator in for the mike inputs. Just 0.89 mV
was needed at AUX, and only 0.079 mV for High-Z mike.
When switched to Low-Z mike, only 6.3 microvolts was
needed to reach the lower threshold. All of these results were
at least one dB better than the specs. With the attenuator out,
it appeared that the specifications were bettered again,
though there were erratic readings because of the few
microvolts level required.

The generator output was patched to the analyzer input to
check the matching of threshold levels from one octave to
another. The LO LEDs turned off with a total spread of about
2 dB. With the ES615 in an equalized pink-noise sound field,
turn-offs occurred at 60 dB SPL. This was only 2 dB from the
specified 62 dB SPL, well within the possible spread of the
various tolerances. The pink-noise output was then looped

Fig. 2—Pink noise generator at the
Mike-level output spectrum.

Fig. 3 — Home audio system response
before equalization.

through a precision attenuator to the analyzer input. The
level was then increased for three settings of the H//LO en-
velope control. At “2 dB” the upper threshold was 1.6 dB
above the LO off level. At "6 dB” the upper threshold was at
6.3 dB actual, and at “12 dB” it was at 11.8 dB. The deviations
from the dial markings were thus very minor and well within
the tolerances specified by Shure. The thresholds were also
very consistent from band to band, excellent performance.

With a pink-noise source, the input level was increased
until the overload lights started to flicker. For 50 per cent On
time, the input O.L. required 50 mV at the AUX input. With
the 15-dB attenuator in, the mike O.L. required 500 mV for
High-Z and 63 mV for Low-Z. It might be noted that the level
was very high, equivalent to 138 dB SPT on the ES615 mike. A
check of the dynamic response of the O.L. indicators
determined that there was faint flickering with single-cycle 1-
kHz bursts with a CW level 3 dB above the pink-noise
threshold. The analyzer was set for an equalized rolloff
above 1 kHz, and the band thresholds rechecked. All
thresholds out to 16 kHz were within 1.3 dB of the desired 3-
dB-per-octave boost. All of the filter center frequencies were
within 4.9 per cent of the standard 1SO frequencies, and all of
the filter crossovers were at the desired power points (3 dB
down). A CW tone at the center of one band was detected as
being just over 7 dB lower in the adjacent bands. This was
judged to be quite adequate for most equalization purposes,
but marginal in cases where actual discrete tones would exist,
such as in the case of feedback. Step changes were made in
the incoming level of the pink noise for rough checks on the
filter response times. The lowest-frequency filters took ap-
proximately three seconds to charge and almost 10 seconds
to discharge. The highest- frequency filters took less than one
second to charge and less than two seconds to discharge.
Other observations reinforced the conclusions from these
tests that the times were well chosen, providing good stability
in the display without excessive sluggishness.

In Use Tests

The M615AS system was used as an aid to equalizing a
high-fidelity system. To obtain more detail on the various
responses, the analyzer AUX output was connected to a 1/3-
octave RTA. The pink-noise generator output was fed to one
channel at a time, and the ES615 microphone was placed
close enough to the loudspeaker to be in the direct, non-
reverberant field. The 1/3-octave display showed that the
response dropped off below 60 Hz, peaked at 80 Hz, dipped
at 2 kHz, peaked at 6 kHz, and dropped rapidly above 8 kHz,
mostly from the preamp noise filter. The 1/3-octave display
was then ignored, and the M615 RTA on Flat was used in
conjunction with a Shure SR107 octave-band equalizer. The
HI/LO control was set to 12 dB, and the input level raised to
turn off all of the LO LEDs except for those at 32 Hz and 8
and 16 kHz. The envelope spread was reduced until a few of

Fig. 4 — Home audio system response
after equalization.
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BASF’S New Professional Il

Cassette

is so sensitive it recorded the difference
between a man and a woman's wink.

New coating formulation

For a cassette to capture all the highs, all
the presence, all the qualities of live music, it must be
sensitive. BASF has just developed a new coating
formutation that gives unheard-of sensitivity. To prove
it we put a man and a woman in an anechoic chamber
and with the use of excellent sound equiomentactually
recorded their winking on Professional Il. (The sounds
are like those made by a camera shutter, with the
man's wink being decidedly louder anc more abrupt.)

More sensitivity for more music

It's a startling demonstration of the sensi-
tivity of our new second generation chrome formula-
tion. Its brand new patented coating process gives
it more headroom, greater dynamic range, and a
better signal-to noise
ratio. It gives it unheard-
of sensitivity. And that's
why it gives you music
the way you've never
heard it before on
cassette.

o

Sensitive Sound. From The People Wh Invented Magnetic Tape.

Enter No. 55 on Reader Service Card

And since Professional Il is a pure chromium
dioxide tape, and not a “‘chrome substitute,” you not
only get better sound performance, test results prove
you get substantially less headwear.

Sounds of other worlds
Visit your BASF dealer soon and ask him
about the new Professional Series, including Profes-
sional |, our new ferric formulation, Professional Ili,
our new ferrochrome formulation that's being used
in so many auto cassette players, and the Profes-
sional Il demonstration cassette with the sounds of
winking, an ant in distress, a butterfly in flight, and
other never-before-recorded sounds. Or you can send
$3.50 to BASF OTHER WORLDS, Box 18367, Boston,
Mass. 02118, and we will send you a $4.99
Professional It C-90 cassette with
these sounds. This offer will be
available while supplies last
Please allow four weeks for
delivery.

W
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the HI LEDs came on, and the SR107 filters were cut to just
extinguish them. The process was continued until the en-
velope was at a minimum, and all LEDs were off with the
exception of the LO ones at 32 Hz and 16 kHz. Actually, the
adjustments were made very rapidly with no confusion. Then,
the 1/3-octave display was examined for the results. The
spread of levels in the one-third octave bands had been
reduced significantly, and it could be seen that the energy
levels octave-by-octave were within 1.5 dB of the average
level with the exception of the 32 Hz and 16 kHz bands. A
listening test with the equalizers (one per channel) switched
in and out provided an immediate demonstration of the
advantages of a smooth response in the important middle-
frequency range.

The M615 and SR107 combination were also used for
sound reinforcement equalization at a performance in a
school auditorium. In this case, the roll- off above 1 kHz was
used. Prior to the arrival of the audience, the sound system
pink-noise response was checked with the ES615 microphone
at different positions among the seats. The system was
quickly equalized for the best compromise for all areas. The
sound system compressor was set for limiting and a low
threshold. Mike gains were increased to generate feedback,
limited in power by the compressor action. Mild suppression
was obtained with the equalizer, purposely kept from cutting
too much into the system response. The display of the M615
RTA was difficult to use for this task, and the frequency of
feedback was determined much faster simply by listening.
Less limiting on the feedback would probably have made for
a better indication on the RTA. (Editor’s Note: Shure Brothers
has informed us of an extremely sensitive method of using the
M615 in sound reinforcement equalization for improving gain
before feedback. The ES615 microphone is placed in a

representative listener’s location and, with the reinforcement
mocrophone turned off, the system is equalized to a 2-dB
envelope using the roll-off above 1 kHz. With the pink noise
still exciting the system, a reinforcement mike’s channel gain
is slowly turned up to the point at which slight regeneration is
shown by a Hi LED turning on. This will indicate which
particular equalizer control setting should be reduced until
the LED goes out and this process is then repeated several
times. It is not necessary to actually cause sustained feed-
back to use this method, since the pink noise supplies the
excitation. E.P)

Shure provides excellent guides to the use of the equip-
ment with complete specifications, descriptions, and detailed
instructions. The servicing information is excellent with board
layouts, schematics, and parts lists. There is a thorough
discussion of operation with sound-reinforcement, stage-
monitor, and home-entertainment systems, though Shure
makes an error in using the term “near field” for close-to-
speaker microphone positions. |t is true that the reverberant
field is associated with the radiator’s far field. Closer to the
speaker where there is lower contribution from reflections,
there is a direct sound field. Typically, however, it is still the
far field of the radiator. The near field exists only very close
to the radiator. The user must not place the microphone in
such a location as it is too close to measure the amplitude vs.
frequency contributions made by all of the radiating sur-
faces.

The M615 equalization analyzer and the ES615
microphone are each available separately for applications
not requiring the total system. For octave-band equalization
tasks, the Shure M615AS equalization analyzer system offers
an excellent combination of performance, flexibility, con-
venience, and an affordable price. Howard A. Roberson

Enter No.92 on Reader Service Card

Introducing the phono cartridgé

that will never come out of the lab. —

Sign

Each Signet cartridge

al

2 | -
.‘—"'.'
™

is hand-made in the laboratory of one of the world’s largest phono
cartridge manufacturers. By producing Signet in the lab, each unit
gets unique personal attention, free from the pressures of volume

production.

The Signet group can fully concentrate on the nuances of
performance. They can experiment directly with new materials and
technology. For instance, stylus cantilevers are now available in your
choice of tapered-tube aluminum alloy {standard), beryllium, titanium,
or even carbon fibre. And diamonds much too small for normal mass

production techniques are used to reduce moving mass.

Signet is intended solely for the audio enthusiast who is both

knowledgeable and critical. And available only from the

handful of dealers who understand your needs. Write today

for literature and dealer list.

Dual Magnet™ Stereo Phono Cartridges with Micro-Mass Moving System

@)

A product of Signet Division, A.T. U.S., Inc., 33 Shiawassee Avenue, Depl. 784, Fairlawn, Ohio 44313
Enter No, 37 on Reader Service Card
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Michael Bucci

The ads certainly make it easy
understand, ““Record one program
while you watch another.” On phrases
such as this the video recording in-
dustry is pinning its fortunes on a
decade old idea, home video.

In this year the home video tape re-
corder (VTR) manufacturers are pro-
jecting industry sale levels of 500,000
units, averaging $1000.00 each at list.
RCA alone spent $4 million in a fourth
quarter, 1977, advertising blitz. By
1980 optimistic estimates project sales
at over one million units, representing
$700,000 to $1 billion in retail revenue.
Optimism spreads. So far 20 compan-
ies have announced that they will mar-
ket home recorders of one format or
another.

But behind the mixture and multi-
tude of brands currently in the
showrooms, department chains, tele-
vision-appliance stores, and audio
salons loom the two Japanese giants,
Matsushita and Sony. For it is from
them that almost all recorders spring
and to them that all significant reve-
nue will go. While beneath every RCA
Selectavision is a Matsushita, within
every Zenith is a Sony. So, too, like all
disputing couples, a marriage of mar-
keting is not without its instinctual
feuds of competition. And thus, the
offspring are of different format—and
incompatible.

Beneath the current industry projec-
tions and feeling that “while it took 10
years for color TV to reach the $1
million level, it should take the VTR
only two years,” is an easy omission of
true product history, a lack of concern
for present marketing problems, and a
disregard for cautious forecasting. The
mood in the industry is ebullient—al-
most delusively so!

If one were to fix a date on the first
home video tape recorder, or proto-
type of it, which could record off-air,
use economical “-in. tape, was light,
compact, and sold for under $1500.00,
one could go back 10 years to the Sony
CV-2000. Though the unit recorded in
black & white, it did include a camera
and TV/monitor, which VTRs of today

AUDIO e july 1978

introduced in
1972. These early generations in refine-
ment and minaturization of the heavy-
weight broadcast VTR captured es-

sette” recorder was

sentially an industrial, educational,
and homespun “video collective” mar-
ket. But their affordability was not
anymore out of line than that of VTRs
today. The end-market, despite these
10 years of consumer resistance and
confusion, was always the living room,
preferably, in every “TV-home.” it is
the eve and pulse of marketing to
know when great events can and can-
not take place, and short of a textbook
examination, suffice it to say, the time
of the home video recorder is indeed
uponus.

In one sense, industry-wide commit-
ment to home video had always been
aborted by insecure feelings regarding
its marketability. The feeling "it would
never work in the home,” as Bill Paley
put it, eventually killed the Columbia
EVR project in 1972. In the early 70s
when super 8mm was reaching its
prime, introduction of yet another re-
cording medium to the consumer, at 10
times the cost, must surely have
seemed a losing proposition. The in-
dustry, however, would promise to
deliver a playback video medium and
vie for shelf space. High-pitched pro-
motions and press reports circulated to
the public announcing the era of a
videodisc. The pitch has been heard
echoing for eight years but the era has
yet to arrive. The videodisc, alas,
needed available software to midwife
its success in the marketplace. Nego-
tiations with Hollywood are seldom
satisfactory, and though the disc
player expected to retail for 50 per
cent of the cost of a current VTR and
software, such as full-length movies,
were to cost $15.00 versus $50.00 or
more for the same on tape today, the
disc’s future may yet be determined by
the success or failure of the VTR.

AmericanRadioHistorv. Com
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about these and a host of other devel-
opments. While Nielson, one of the
large two network rating services, cur-
rently “clocks’” the clocks of Selectavi-
sions and Betamaxes in sample homes
and logs the diary entry of the re-
corded program’s replay time, noted
ratings spokesman Hugh Beville of the
Broadcast Rating Council feels the
threat posed by the emerging VIR as a
lessor evil that might well have a
negative impact on the growth of
greater evils, presumably cable and
pay-TV. He foresees the networks ad-
justing their programming schedules to
capitalize on the VTR machine’s cap-
ability to record, off-air, a program
pre-set and unattended, such as
between the hours of 1 to 6 am. The
program day could thereby expand
and shows recorded be replayed at
more convenient hours.

The home video hobby is an expen-
sive one and as Paul Wilson of Video-
mart, a video retailer in New York City
puts it, ”Anyone spending over $500.00
looks into it.”” But so far there are only
showrooms to look into. The medium
is new. There exists no consumer or
test reports, no product profiles of real
substance or seasoned repair records,
not even a publication that serves the
home video consumer yet. "“"The big-
gest seller is still Sony because of
advertising,” says Wilson, “but we
have had a big surge on JVC and RCA”

Short of a “hands-on” test of the
numerous home machines available
(which another column will deal with),
information for this report was
gathered verbally, mostly by phone to
manufacturers’ representatives, VPs,
ad and PR departments, consumer divi-
sions, and down the chain of command
to sales reps. It was the author’s ex-
perience in four days of phone calls to
almost expect incomplete and, fre-
quently, contradictory information.
When data was easily secured and
found reliable, it was of a promotional
rather than technical nature. In half of
the companies interviewed, telephone
operators and often executives were

MIKE McNELLY
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ALLISON: THREE

corner speaker system

The ALLISON:THREE™ speaker sys-
tem, when used in aroomcorner, has
the same performance as that of an
ALLISON:ONE™ system placed near a
single wall. Its price is $120 less.

As is true of the larger model, the
ALLISON:THREE system is capable of
flat power output® over its entire
operating range in the only environ-
ment that counts: aroom for listening
to music. Loudspeakers of conven-
tional design may have nearly flat
power output in anechoic test cham-
bers, but will have very uneven out-
put in the middle bass range (typi-
cally 6 to 12dB) when placed in a
listening room.

Extremely wide dispersion of middle
and high frequencies permits spac-
ing a stereo pair of ALLISON:THREE
systems considerably farther apart
than is possible with conventional
loudspeakers.

Descriptive literature on the ALLISON:
THREE and other ALLISON™ systems,
which contains technical specifica-
tions and a statement of Full War-
ranty, is available on request.

*Stabilized Radiation Loading.
U.S. Patent No. 3,983,333

ALLISON AcousTics INc
lech Cucle. Natick, Massachuserrs 01760

Enter No. 3 on Reader Service Card

unaware of or could not find their
respective VIR spokesman. In two
very important areas of inquiry, com-
patibility and warranty terms, informa-
tion was “‘unavailable’”” Without the
assurance of total confirmation,
assume that most VTRs enjoy a limited
warranty of 90 days parts and labor,
one year parts. Compatibility data
(untested) can be found near the bot-
tom of the chart.

General Operation

All VTR devices listed are equipped
to interface with any model television
receiver, color or black & white. Since
the recorders already contain built-in
UHF/VHF tuners, the home screen
serves as a playback monitor and plays
no part in the recording process.

The home antenna or coaxial must
be disconnected from the television
receiver and reconnected to the re-
corder, and the recorder’s video out-
put connects, in turn, to the TV's
antenna inputs. VHF infout terminals
on the recorder are 75 ohm; UHF injout
is 300 ohm.

The “TV/VTR” switch in the front of
the recorder controls the choice of
signal entering the TV. The “TV" mode
couples the television to the antenna
bypassing the recorder. The “VTR”
mode closes the TV to the antenna
signal and opens the video-out signal
from the recorder. The recorder’s
video r.f. output is a modulated chan-
nel 3 or 4, switchable to suit the re-
quirements of other area stations. To
record a program, the VTR’s tuners are
used. The program to be viewed on the
TV does not effect the recorder’s
channel selected for recording. In play-
back, the recorder’s selector mode
switch is placed on “VTR” permitting
viewing of the tape on channel 3 or 4.

Most VHS and BETA licensed ma-
chines feature digital clock/timers, per-
mitting unattended recordings,
counters, automatic shut-off, audio
dubbing, audio input, tracking control,
memory-rewind, AFT, and pause.

With the exception of the Quasar
Alpha Scan model, all home video ma-
chines utilize the ‘“rotary, two-head,
helical scan” method of recording.

Unlike in audio recording, where a
limited frequency range of 20 Hz to 20
kHz is handled, the video spectrum is
considerably wider. Frequencies up to
4 MHz must be handled. The gap of a
typical stationary audio head could
read these high frequencies, but tape
speed would have to approach 1,000
ips. At 7V ips, tape head gap width
would have to be 0.00125 mil. to han-
dle, say, 3 MHz. An acceptable com-
promise between these two extremes
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was the development of a moving
head. Broadcast VTRs utilize a four-
head configuration, moving hori-
zontally to the tape path. Industrial
and home recorders use a two-head,
vertically rotating configuration. Tape
wraps around a drum containing these
rotating heads which are spaced 180
degrees apart, spinning at 30 rps. One
complete rotation results in one full
frame of video information recorded
on the tape. Also recorded is an audio
track by way of a separate audio head
and usually a control track which con-
tains pulses generated at the time of
recording and read back during play-
back. A “servo” circuit reads these
recorded pulses and in turn properly
positions the heads to the recorded
video tracks achieving accurate
playback synchronization. Azimuth
head scanning is employed to min-
imize crosstalk.

Formats

The chart focuses on the three most
popular and important home video re-
corders in the market today. The JVC,
RCA, and Sony models are generic to
practically all other models available.

The JVC and RCA are VHS format
machines, Sony represents the Beta
format. The VHS (Video Home System)
was developed and patented by |VC (a
Matsushita subsidiary); the Beta was
invented and patented by Sony. Sony
and Matsushita have issued licenses
for the manufacture or distribution of
their respective systems to all brands
bearing either of those trademarks.
Presently, most VHS and Beta ma-
chines are actually manufactured by
their patent holders.

Sony in February of 1976 threw the
first punch, bringing its single-speed
(max. time: 1 hr.) Betamax into the
American market; Sony had marketed
Betamax in Japan since 1975. In
December, 1976, Matsushita exported
its Great Time Machine, capable of
two hours, selling for $995.00, which
was $300.00 less than the Sony. This in-
itial Matsushita entry, through its
Quasar division, did not conform to
the Beta format, as Sony would have
liked, and it was later outpaced by a
family contender, the JVC Vidstar, also
two hour, establishing a third format,
VHS, which was to become the official
Matsushita system. RCA in America,
sensing the Eastern winds, asked Mat-
sushita to build them a competitive
machine capable of four hours play.
By this time American Zenith had
thrown its weight behind the two-hour
Sony format, and RCA, not wanting to
merely market an existing machine as
Zenith was with Betamax, sought to of-



fer an added feature recorder. Mat-
sushita took its existing two-hour unit,
the Vidstar, and added half-speed,
doubling maximum play time, and this
was compatible, in the fast speed, with
its two-hour JVC recorder awaiting
American entry.

In the ring, then, were Sony-Zenith
versus Matsushita-RCA. The East-West
balance of power looked evenly di-

vided. Throughout 1977 oceured a rash
of enlistments into the appaosing ar-
mies. At last count Matsushita {JVC,
Panasonic, Quasar) appears to have
the strength in numbers. The VHS for-
mat, while already embraced Ly its
own family of companies, has re-
cruited nine other licerisees, while
Sony will manage with eight ard no
family.

240 lines: color
7%W,; 4% H;1D

HORIZONTAL RESOLUTION
CASSETTE SIZE

TIMER/CLOCK Built-in LED Built-in LED
RECORDER SIZE 17%W; 5'%H; 13%,D

WEIGHT 29.7 ibs. 38.3 lbs.
POWER CONSUMPTION 26 watts 45 watts

FEATURES IN COMMON

COMPANIES LICENSED

v-Cord Il — compatible w/V-Cord It only.
ALPHA SCAN — compatible w/ALPHA SCAN only.

19%Wx6%Hx10%D. Tape: 2 hrs. $20.)

Alpha-Scan Quasarc VX-2000 205
(single speed)

Ibs.; 22 AW x 8 2Hx164D))

MODEL JVC VIDSTAR RCA SELECTAVISION
HR 3300U VBT-200

Format VHS Single Speed VHS Double Speed

MAX. TAPE TIME

wjavailable tape 2 hrs. 4 hrs.

MAX. TAPE TIME

wjlong-play tape 3 hrs. 6 hrs.

MANUFACTURER Matsushita Matsushita

PRICE $1050 $995

TAPE SPEED 1.3ips 1.3ips & 0.65ips

VIDEO NOISE REDUCTION? Yes No

VIDEO SIN 43dB 40dB

230 lines: color 270 lines: B&W
(same as JVC)

19%,W; 6'%,H;15%4 D

OTHER FORMATS COMPANY MODEL SPEED MFG.
V-Cord Il Sanyo VTC-820G 291 ips/ Sanyo
1.45ips

Matsushita

VHS vs. BETA —The Big Three

SONY BETAMAX
SL-8200
BETA Double Speed

2 hrs.

3 hrs.

6 hrs. w/changer
Sony

$1095

1.57 ips & 0.79 ips
Yes

40dB

240 lines: color 280 fines; B&W
64W,; 3% H;1D
*Attached clock
20%W; 8Y%H; 16%D
45 lbs.

80 watts

Built-in UHF/VHF tunars; conforms to EIA/NTSC color standards; rotary two-head helical-scan recording;
Built-in r.f. modulators (ch.3 & 4); AFT; tracking control; video infout; audio infout; pause. *optional.

(by format)
VHS Single Speed Model Manufacturer Price
Panasonic (industrial) NV-8300 (Omnivision 1) Matsushita
MCA $1250
Akai
Sharp
VHS Double Speed
Panasonic Omnivision IV Matsushita $1095
GTE Sylvania VC 2400 Matsushita 995
Magnavox VH 8200 Matsushita 1075
Quasar HS 5000 Matsushita 995
Hitachi Hitachi
Montgomery Ward Matsushita 995
JC Penny Matsushita
BETA Single Speed *timer optional
Sony (industrial) SLO-260 Sony $1445*
NEC (industrial) NEC 912~
BETA Double Speed Model Mfg. Price
Zenith JRY000W Sony $ 995
Toshiba Betaformat Toshiba 1095
Sears Betacord Sanyo 995
Aiwa Sony
Pioneer
Quasar
Sanyo Betacord Sanyo 995
COMPATIBILITY FACTOR VHS single speed — compatible w/ all other VHS sgl.sp. and w/ VHS dbl sp. in fast sp. mode.
(reported/untested) VHS double speed —compatible w/VHS dbl sp. machines in fast speed mode.

BETA single sp. — compatible w/Sony sgl sp. and BETA dbl sp. in fast speed mode.
BETA DOUBLE sp. — compatible w/BETA dbl sp. machines in fast speed mode.

VIDEO HOR. PRICE
SIN RESOL.

45/ B&W-300 $1214

44dB Col-250

(Rotary two-head helical scan; EIA/NTSC standard; two speed MAX TIME: 2 hrs ; 39 Watts; 37 % |bs; Audio
dub; Memory/Counter; UHF/VHF tuners built-in; AFT; Pause, r.f. out-ch. 3 or 4; digital clock timer-optional;

42dB 240/ $795
220 lines

(Rotary single-head helical scan; EIA/NTSC standard; Max time: 2hrs.; r.f. out-ch. 3 or 4; Pause; 98 Watts; 44
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We think Americans can still build them better. \

American-made speakers. Our speakers are so small
that the sound seems to be invisible and very

development, engineers define our speakers as the
ultimate in the miniature concept. Their solid wood

suspension employs heavy-duty voice coils and a

bass boost cross-over-network. Its attractive styling
blends beautifully with any decor for home or

819 S. Kraemer Blvd./ Placentia, CA 92670/ (714) 630-5440

DIMENZION

MINILégEiIIE(RI":Igg MK| * MKVl

Dimension prides itself by building totally
incredible for their size. After one year of

construction and totally advanced speaker

Z : o gw auto use.

DEALER INQUIRIES WELCOME /

Move Your Old Equipment Fast
In Audio’s Classified Section

John Simonton’s time -proven
design providestwo envelope
generators VCA, VCO & VCF in

a low cost, easy to use package.

Use alone with it' s built-in ribbon
controller or modify to use with guitar,
electronic piano, polytonic keyboards, etc.

The perfect introduction to electronic
music and best of all, the Gnome is only
$49, 95 in easy to assemble kit form. Is
it any wonder why we! ve sold thousands?

() Send the GNOME MICRO-SYNTHESIZER Kit
{$49.95 plus $292 postage)

() Send FREE CATALOG ==
name:
address: -
- city: state: zip:
D BAC/VISA__ MC___ cardno.

© cut out & mail to: (405) 843-9626
. DEPT. 7-A
. m 1020 W. WILSHIRE, OKLAHOMA CITY, 0K 73118

Enter No. 30 on Reader Service Card

AM B
Comes
Alive

¢

The McKay Dymek DA 5 shielded
ferrite loop AM antenna has a solid
state preamp with tuning and
sensitivity controls.

Overcomes the two most common
AM reception problems: strong local
stations “hiding” weaker distant
stations close on the dial, and interfer-
ence from TV and electrical sources.
Improves inherent long range
capabilities of AM — programs
listenable from over a thousand miles.
Increases signal strength 4 to 8
times — really sharpens up AM
performance in typical hi-fi receivers

and tuners.

Factory direct, 20-day money back
guarantee. Exclusive rent/own

plan available. For more information
call toll free:

Nationwide 800/854-7769 mummm 4
Californla 800/472-1783 ( :
McKay Dymek Co.

111 South College Ave.
P.O. Box 5000
Claremont, CA 91711

Enter No. 25 on Reader Service Card
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The Beta versus VHS race is,
pointedly, the race for ever-extended
play time and number of affiliates.
Both armies plan to introduce ex-
tended long-play tape and Sony pro-
mises an automatic cassette changer
for $100.00 which would effectively pit
the opposing formats into the next
higher phase of temporal combat, six
hours.

How They Compare

The chart includes two segments
dealing with maximum play time, pre-
sent and future. Like television itself
the VTR industry relies on quantitative
time and contracted affiliates to pivot
its market success. That is also why
Sony has invested $50M in two tape
manufacturing plants in Alabama.
Sony already sells an average of 10
blank tapes for each Betamax.

Since it was impossible to secure
data from all 20 VTR representatives,
brand names were grouped into signifi-
cant format categories: VHS/single-
speed, VHS/double-speed, and the
Beta/double speed. (Sony’s initial
singlesspeed Betamax has become a
far distant runner in this race, as well
as Quasar’s Time Machine, these fam-
ily first-borns are virtual drop outs.)
Brand names grouped under the three
competing divisions are assumed to
resemble their respective parentage in
specifications, though being cosmet-
ically different.

Two additional formats are also
available, Sanyo’s V-Cord |l and
Quasar’s Alpha Scan Time Machine (if
still available). They are compatible
with only their own model. The in-
dustry expected Sanyo to delete the V-
Cord 1l in light of the two dominant
power alliances, but Sanyo held strong
to a machine which crosses into the in-
dustrial as well as consumer camps.
Sanyo is introducing, however, a Beta-
format recorder which it plans to
manufacture for itself and Sears.
Quasar’s Alpha Scan Time Machine
may sadly be seeing its last serials.
Continual price reductions move it
closer and closer to the bargain base-
ment. Quasar, a subsidiary of Mat-
sushita, is rumored to begin marketing
another recorder, ironically a Beta-for-
mat machine, which | suspect will be
called Double Agent!

In the area of compatibility, a singu-
larly important issue, the industry, as a
whole, is tight-lipped. The chart in-
cludes a compatibility guide but such
information is based on hearsay. Read-
ers best make empirical tests for them-
selves at large full-line dealerships by
patiently pacing a tape through all ma-
chines at all speeds which bear a simi-
lar format. /|



Michael Tearson

Jon Tiven

Pure Pop For Now People: Nick Lowe
Columbia )JC 35329, stereo, $7.98.

Could Nick Lowe be this year’s
model of the Roy Wood? So it seems,
with a self-produced album encom-
passing as many musical idioms as the
latest by Bowie, The Bay City Rollers,
Paul McC, Springsteen, Bob Marley,
and Dave Edmunds put together. He is
the accomplished and deft thief,
plagiarizing from as many sources as
he can get his ears on, but fortunately
for us listeners he can put together the
verse from the Jackson Five’s | Want
You Back with a chorus from Ram and
a lyric from left field in such a way that
it is pleasing to the ear. As a matter of
fact, Née Jesus of Cool has been a
staple for my stylus over the past
month and will probably wear well
with time, unlike Nick’s work as leader
of the Brinsleys.

At the time, | thought Brinsley
Schwarz was allright but in retrospect
the best thing to come out of that
whole band was a tight unit to back
the infinitely more stylistically unique
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Graham Parker (oft-produced by Mr.
Lowe). Lowe has spent much time pro-
ducing and hanging with Brit-rockabil-
ly artist Dave Edmunds (in fact, the
word is that the two of them have a
band together which is touring the
States), and the influence is evident on
the both of them. Nick has made a
record which sounds like a collection
of singles, but unfortunately there
aren’t any real hits here —either they're
too disjoined for AM radio, too
obscene for FM, or a bit outdated in
terms of the American top-40 sound.
However, you can hear many of the
hits of the past here, and it could be
fuel for a My Sweet Lord style
publishing litigation or two: Chapel of
Love via Rollershow, Reeling Through
the Years via So It Goes, Sound & Vision
via | Love the Sound of Breaking Glass,
ad infinitum. | trust in jurisprudence
not to take the record any more seri-
ously than Nick did and dismiss any
such cases with a spin of They Called It
Rock. J.T.

S—ound: A

Performance: A

AmericanRadioHistory Com

London Town: Wings
Capitol SW-11777, stereo, $7.98.

Paul McCartney is more than just
another brilliant melodist—he is the
living proof that the artist does not
have to endure continuous pain, loneli-
ness, and strife in order to create
greatness. With very few exceptions to
the rule, he has created a legacy of be-
ing able to touch anything and instill it
with a special excitement and musical
magic that is undeniable and abso-
lutely unmistakeable McCartney. The
man has music literally pouring out of
his fingers, and once a year he gets to
let some of it out in the recording
studio, bottle it up inside a twelve-by-
twelve cover, and ship it out to an un-
suspecting world. Lucky us.

Some quibble with his lyrics, usually
the same people who resent the fact
that they’re singing one of his songs in
their heads at least once a week even
though they swear they don’t like.the
guy. | have no argument with his
lyrics —they may not always reveal the
secret of the Universe in so many
words, but they always carry a certain
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Eila and Oscar: Ella Fitzgerald & Oscar
Peterson

Pablo 2310-759, stereo, $7.98.
Fitzgerald & Pass . . . Again: Ella Fitz-
gerald

Pablo 2310-772, stereo, $7 98.

Ella Fitzgerald is an important artist
who has succeeded in making the best
of two worlds, the world of popular
songs and the world of jazz. At the
very peak of her career, when her
powers were unimpaired, Ella excelled
in both. In vocal beauty, musical
craftsmanship, and tonal artistry, there
was simply no one in her class. Today,
the musical craftsmanship is as it
always was, but the vocal beauty and
tonal artistry are noticeably dimin-
ished. The wearing down of Ella’s
vocal timbres have been painfully
noticeable on her recent recordings,
and the wear and tear is unfortunately
evident on the Ella and Oscar album.
Yet Ella can still make the right moves;
while the vocal strain is clearly audible
on numbers like Mean To Me, How
Long Has This Been Going On, When

Your Lover has Gone, More Than You
Know, and April in Paris, the formid-
able technique remains as she moves
through each song with the assurance
of an authoritative jazzman, skillfully
weaving in and out of the melodic line.
Oscar Peterson’s accompanyment is
much more than tasteful, it is con
sistently brilliant. Peterson’s solos on
How Long Has This Been Going On and
There’s a Lull in My Life are worth the
price of the album. Indeed, it is Peter-
son’s contributions that make Ella and
Oscar compare favorably with Ella
Sings Gershwin, her fine collaboration
with pianist Ellis Larkins made for Dec-
ca two decades ago

On Fitzgerald & Pass . Again, a
second pairing with jazz guitarist Joe
Pass, Ella is almost like her old self,
working each of these splendid songs
with an intimate warmth and simplic-
ity. The results are entrancing—Ella
wisely stays in the middle register for
most of this set, concentrating on the
area of her greatest strength, where the
natural color and timbre of her voice

AmericanRadioHistorv Com

can still be a thing of beauty. The
tunes are wonderful —splendid oldies
like Isham Jones’ The One | Love
Belongs To Somebody Else and the
almost forgotten That Old Feeling.
With superb phrasing, utter relaxa-
tion and sensitivity, plus beautiful sup-
port from Pass, the First Lady of Song
floats her way through these excellent
melodies. She gently rocks I've Got
The World on a String, smoothly and
vivaciously swings You Took Ad-
vantage of Me, and in a neat change of
pace, hums her way through the refrain
of Rain,another fine but obscure stan-
dard. She is even delightful on Nature
Boy, a hit for Nat Cole in the late 40s
which | have always detested. But |
loved Fitzgerald and Pass . = . Again.
You will too; this is a fine durable
album for your collection, and it is
beautifully recorded. John Lissner
Ella and Oscar

Sound: A Performance: B+
Fitzgerald & Pass
Sound: A Performance: A




Chico: Chico Freeman
India Navigation IN 1031,
$6 98.

Chico Freeman is a jazz musician
who doesn’t set boundaries for himself
but brings an integrity and a mature
self-concept to everything he plays.
His experience ranges from the present
mainstream approach of Elvin jones’
group to the hard-edged fusion of
Streetdancer to the avant-garde tradi-
tion of the Association for the Ad-
vancement of Creative Musicians. It's
the experience with the AACM that in-
forms in his solo debut, Chico.

Side one is a pair of sensitive duet
improvisations with  bassist Cecil
McBee. The mood is explorative as
each musician probes and pushes the
other through the changes. Chico plays
tenor on Moments, moving sensuously
through McBee’s pulsing lines. McBee
moves to a dark arco bass on And All
the World Moved . . . with Chico play-
ing a contemplative flute that follows
McBee’s scrapings. He then switches to
bass clarinet, bringing his solemn lines
even more in tune to McBees’ mourn-
fulness.

Side two is one of those stunning
AACM performances full of shifting
colors, patterns, and density areas.
Chico and McBee are joined by Muhal
Richard Abrams on piano, Steve Mc-
Call on drums, and Tito Sampa on per-
cussion. It begins with a hard-bop line
played by Chico on tenor and then
evolves into a series of interwoven
solos that arise out of the ensemble.
First it’s Abrams modulating lyricism
with staccato clusters, then McBee
comes out of the next ensemble
passage with another throbbing run.
Finally it’s Chico who moves from free-
bop into a scathing high intensity run.
Throughout McCall maintains a steady
pulse of fluctuating shadings.

Chico is an exciting individual state-
ment by Freeman which affords him
room to stretch out and play in a sym-
pathetic ensemble. On the live quintet
side, things are a little muddy. This is
typical of producer Bob Cummins
casual, spontaneous approach to
recording. None of the excitement of
the performance is lost but some of the
presence is missing. Tito Sampa’s per-
cussion is unnecessary the few times it
surfaces in the mix. But the duet side
captures Chico’s clear tone and ar-
ticulation on all three instruments in
the studio. John Diliberto

Sound: C+

stereo,

Performance: A

Marathon’75, Vol. 6: Andrew White

Andrew’s Music AM-20, stereo, $6.00.
This album is part of a nine-record

series devoted to saxophonist Andrew

AUDIO * }uly 1978

White’s fabled 12-hour Marathon Con-
cert of November 16, 1975. Naturally,
he didn’t play non-stop, but apportion-
ed the 12 hours into 11 exhausting sets
of approximately 45-50 minutes each.
Vol. 6 is the only one of the nine I've
heard, but if the rest of the records
come anywhere near the brilliance of
this one, it must have been the all-time
monster concert!

White has a special talent for super-
swift, vet totally controlled runs, in
which every note is cleanly hit and
perfectly placed, even though he spills

them out at an incredible velocity.
Rather than being merely self-indulg-
ent displays of flashy trash, his high-
acceleration lines are consistently im-
aginative, coalescing into an even
flow, with subtle accentuations, novel
rhythmic twists, and a highly inventive
choice of notes. Dock at Papaeta (by
Les Baxter who, along with John Col-
trane and Wayne Shorter, is one of
White’s favorite sources) and Black
Diamond include numerous illustra-
tions of White’s supremely developed
brain-to-hand coordination and his in-

If QUAD amplifiers
are so perfect,

why does it still
sound better
in the concert hall?

In real life, the sounds from all the instruments
and sometimes parts thereof are independently
radiated and so are not ‘phase locked' together nor
are they subjected to common eigentones.

These mutually incoherent wavefronts are
subjected to tiny but important reflections at the pinna
and finally end up as just two channels representing
the pressure at the two ear drums. It is not possible to
achieve this transfer accurately by means of
loud-speakers or headphones however good these

components may be.

Nevertheless with good amplifiers and
loudspeakers (and on those occasions when the
people at the recording and transmitting end get it
right) a musical experience can be achieved which 1s
extremely satisfying and one of the greatest pleasures

of our time.

For further details on the full range of QUAD
products write to: The Acoustical Manufacturing
Co. Ltd,, Huntingdon, Cambs. PE18 7TDB, England.

Tel: (0480) 52561.

QUAD

for the closest approachto

the originalsound
QUAD /s & Registered Trade Mark

Enter No. 1 on Reader Service Card
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1150 N. Powis Rd,, West Chicago,
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All Orders Shipped In
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SCONSIN DISCOUNT
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Write us for a free price sheet
OR SAVE TIME!!!

stantaneous inspiration, at the service
of pure, naked emotion

On Superfly, Tippin’, White feels his
way through a chorus of descending
tenor moans before jumping full-force
into a creatively constructed series of
facile runs and anguished cries, build-
ing to a harrowing intensity. Even more
unsettling is his stunning, almost en-
tirely unaccompanied GCiant Steps
(which only hints at the familiar Col-
trane theme at the very end), built en-
tirely of furious flurries, notes tum-
bling and fluttering out of his alto at
such a dizzying pace they even sound
wispily rapid when slowed down to 16
rpm!

Accompanying White are bassist
Steve Novosel —who lasted the entire
12-hour Marathon—and two of the
Blackbyrds, pianist Kevin Toney and
drummer Keith Killgo. If you’re expec-
ting bumping funk from the latter two,
take note that this is straightforward
post-bop jazz, and very intense jazz at
that. All three perform with the same
forceful determination, originality,
and unbridled energy as their leader.

The album closes with a light-
hearted, tension-dissipating glimpse of
White’s signature Theme. This aside,
Marathon '75, Vol. 6 is an emotionally
draining, vyet totally satisfying in-
troduction to the innovative genius of
Andrew White.

Toney’s dense acoustic piano tex-
tures are somewhat muddled, Killgo’s
crashing cymbals tend to obscure his
skins, while Novosel (an excellent
musician, judging by his past work
with White) is often lost in the shuffle.
On the other hand, White’s tenor and
alto have been captured very closely,
with a precise sound that allows his
most vertiginous visions to be perfect-
ly distinguishable.

Available from Andrew’s Music,
4830 South Dakota Ave, N,
Washington, D.C. 20017. Tom Bingham

Sound: C —

Performance: A+

Second Wind: Delbert McClinton
Capricorn CPN-0201, stereo, $7.98.
Delbert McClinton has been a star
for years. Back in 1962 he played har-
monica on Bruce Channel’s hit Hey
Baby, his playing inspired the Beatles
to record Love Me Do using rock 'n’
roll harmonica. In the early seventies,
he recorded two albums for Clean

In the last three years he has re-
corded three albums for ABC. He has
also worked as a single artist and with
a large number of groups contributing
his distinctive blues-based musical
outlook. Recently he signed with
Capricorn, and it’s a perfect mating.
The time is right for Delbert McClinton
and the world to realize his stardom
for he has recorded what he terms “‘the
best record I've ever made.” After one
listen you’ll agree.

Second Wind is the culmination of
years of honing a style that is both
sweet and nasty, lowdown and honey
smooth. Stylistically it runs from blues
through R&B to rock 'n’ roll, all
molded with a Deep South sensibility.

McClinton’s songwriting talents are
legend. His tunes have been recorded

" by, among others, Waylon Jennings,

Dr. Hook, and Emmylou Harris (her
latest single, Two More Bottles Of
Wine, is by Delbert). Two tunes from
this album, B Movie and It Ain’t What
You Eat It's The Way How You Chew It,
were also on a Delbert and Glen
album, but this newer performance is
far superior; reflecting an impressive
maturing.

It's difficult to listen to Second
Wind and not have an emotional reac-
tion. It’s hard to sit still through most
of it. Maybe Baby is sung with the
religious fervor of a gospel chorus and
makes you want to clap hands and
shout halleluja. Take /t Easy cuts with a
knife dipped in pain. It’s the kind of
love-weary blues that can make you
question every relationship you’ve
ever had as it sends icy chills shudder-
ing down your spine.

The excellent musician and songs
are perfectly presented by Johnny
Sandlin, an excellent producer and a
former staff producer for Capricorn,
who has worked with the Allman
Brothers, Tim Weisberg, Bonnie Bram-
lett, Elvin Bishop, and others. His
talent and experience aren’t wasted
here. McClinton and Sandlin are made
for each other. Sandlin’s production
and the resulting sound quality are
equal to the artist’s offering.

Incidently, if you are seeking the
hidden meaning in the picture of
Mickey Dolenz (a former Monkee)
behind Delbert on the album cover,
there is none. The cover was shot in a
funky West L.A luncheonette where
the owners are apparently Monkees
fans. The meaning in this recording

If you would like to phone us
to save time or discuss your
order, we will refund $1.00
when you place your single

order of $50.00 or more.

(which has nothing to do with the
album cover) is inside the jacket and is
only released when played. It's one of
the best in a long time, so don’t miss it.

.M.

records with his friend Glen Clark
which were wildly received by the
music press as brilliant innovations in
country-rock.  Unfortunately Clean
Records didn’t have much of a promo-
tional staff, and Delbert and Glen were
lost in the shuffle.

2517 Whalen Lane
Madison, Wisconsin 53713
608 — 271-6889

Sound: B Performance: A +
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Donald Aldous

Noise-reduction systems of one kind
or another seem to hold a fascination
for audiophiles in general and record
collectors in particular. If the record
collector has some old 78s or worn LPs,
any circuitry that will reduce hiss,
crackles, pops, or other extraneous
noises has an immediate attraction for
him.

Of the many noise reduction sys-
tems on the market, the devices due to
the work of Dr. Ray Dolby and his as-
sociates are the most widely known.
The professional Dolby A system di-
vides the audio band into four regions
and operates on each band separately.
The B version for domestic consumers
operates only a single band —in the up-
per frequency range—as it has been
found that at low listening levels the
ears are most sensitive to frequencies
above 1 kHz.

Another well-known ““compressor”
system is the dbx, which has a 2-to-
compression ratio in dB. The replay
section of the dbx method is an ex-
pander, which complements the com-
pression and produces a change in out-
put level that is twice, in dB, whatever
level change in input is fed into the cir-
cuit.

The Dolby system is dependent
upon both frequency and level and is
incompatible with the dbx system
which operates at all frequencies and
program levels. Compression/expander
circuits (so-called “companders’) are
not new, but the early designs were too
audible in function, while the latest
designs are unobtrusive in action.
Dolby B encoded tapes can be listened
to without decoding with usable qual-
ity, perhaps with a little adjustment of
the treble control, whereas the dbx en-
coded signals need the correct decode
unit for playback.

As | have indicated, noise reduction
circuits have long intrigued hifi ad-
dicts seeking to clean up the back-
ground of their recording/replay
systems. One of the earliest, some en-
thusiasts may recall, was the Scott
Dynaural Noise Suppressor, dating
back to about 1947, and currently
available systems (incorporated in
commercial products) include JVC’s
ANRS, the Burwen DNF 1201 dynamic
noise filter, and the Phase Linear 1000
unit.

AUDIO ¢ July 1978

T 1

Most of these circuits seek to tackle
hiss intrusion on recordings, but with
many recent releases of phonograph
records, even those from the major
companies, pressing quality seems to
have dropped and clicks, pops, and in-
termittent swish noises are bothering
the fastidious consumer.

If these problems are also experienc:
ed to any significant degree on the
American labels, | would like to hear
as this noise problem is presently being
investigated to some depth in Great
Britain. (Mr. Aldous, you can't be
serious, they're worse here. — Editor)

SAE company has introduced the
Model 5000 impulse noise reduction
system which, while not reducing con-
tinuous noise (so-called “scratch”) on
records, does distinguish clicks and
bangs from musical program material
by the “peaky’ rise and fall in signal
levels that characterize these intrusive
noises. With careful setting of the
“threshold level” control, this device is
useful in tackling serious clicks and
pops.

A British design by Dr. Becknor, of
the Garrard Engineering Laboratories
at Swindon, has recently been mar-
keted here in Britain. Known as the
Garrard  MRM/101 Music Recovery
Module, the unit is intended to be
coupled between the pickup and an
auxiliary input of the main amplifier.
In action, when bad clicks and pops
are encountered, gaps of “silence” are
inserted which are certainly less
disturbing than staccato clicks.
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The minute periods of “‘silence” are
substantially inaudible, the major
clicks are completely removed, and
any audible residue manifests itself as
a low-level “thump.” The recovery
specification of the fader is 0.5 mS for
a return to the original input, +25 per
cent.

Examining the circuitry, very briefly,
the input amplifier output separates
two ways—one half feeding a delay
circuit (of about 2.7 mS) which ex-
tends to the output buffer amplifier
through a voltage-controlled fader cir-
cuit. The buffer amplifier includes the
necessary treble-cut equalization. The
second half drives the detector circuit,
which detaches the “click pulse” from
the program material and develops a
large amplitude pulse for working the
fader circuit.

The phasing is so arranged that the
circuit responds to vertical (that is, L-R)
groove modulation, which is substan-
tially the type of excitation caused by
a deep scratch on an LP. The pulse out-
put from the detector also triggers the
fader on the other channel. The delay
is obtained by a 256-stage IC, and the
fader is optically operated with an at-
tenuation factor of 50 to 1, or 34 dB.

Circuit engineers would describe
this design as an ‘“analogue shift
register,” rather than a digital circuit,
but operating from a digital clocking
circuit. To stop spiky signals getting in-
to the audio channel, a low-pass filter
of 12 dB per octave and 28-kHz minus
3-dB turnover frequency is inserted
between the fader and buffer output
amplifier

In operation, the badly scratched
disc will be replayed when the
MRM/101 device is in-circuit with a
miniscule loss of information on each
disc revolution—rather like a tape
dropout. Provided this period is less
than 10 mS, any listening impairment
will not be badly disturbing. This Gar-
rard unit will not remove the noise of
bad pressings—that is hiss, noise, or
the sound of dirty discs. But if you
have “scored” your LP surface by a
dropped pickup or the cartridge has
skidded across the record, this is the
device foryou.

Incidentally, the SAE 5000 device
also operates by sorting out the clicks
and music program by the rapid peak
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and decline in a signal level that
reveals the presence of a “click”
When detected, it is blocked from
reaching the output, but a small seg-
ment of program, already stored in its
memory circuit, is dropped in its place
to maintain continuity. All such de-
vices do require careful setting of the
threshold level control to be able to
function optimally.

Ambisonics
Quadraphony —however defined —
is regarded in many hi-fi circles as be-

ing distinctly moribund, if not actually
dead, although | think that some form
of acceptable multi-channel domestic
sound will eventually emerge.

This endless quest for sonic
“realism’’ has been going on since the
pioneer days of recording, and if the
domestic recreation of concert hall or
auditorium acoustics, or of bringing
the artists into the intimacy of the
listening room, with ambience, is the
ultimate aim, then a number of chan-
nels offering sound elevation, plus
azimuth information, is necessary.

Recording has come
a long way since Edison
and Berliner. But not
all of the changes have
meant progress. A case
in point is the introduc-
tion of tape recording...
a not unmixed blessing.

Granted that tape has advantages of
portability, cost savings, case of editing,
and versatility. Its freedom has per-
mitted recordings to be made that would
otherwise have been impossible.

But freedom has its price. And the
tape medium has serious limits of
dynamic range, frequency response,
noise and distortion that restrict the
potential of the modern stereo phono-
graph record.

Proof of this audible difference is
immediately evident when one listens
critically to a well-made direct-to-disc

DIRECT-TO-DISC RECORDING:
A progressive step backward.

audio-technica.

INNOVATION 0 PRECISION o INTEGRITY
AUDIO-TECHNICA U.S,, INC., Dept. 78A-1, 33 Shiawassee Avenue, Falrlawn, Ohio 44313

recording wherc the
performance is captured
directly on the master
disc...uninterrupted,
unimpeded. Without
the intervention of tape,
a remarkable clarity of
sound issues forth.

But you’ll also hear something more
than just superb sound...the evident
dedication of all concerned for quality
at every stage of the record’s produc-
tion, from performance to pressing.
Everyone is “up”. An attitude too easily
lost in taped performances that “can
be fixed in the remix?’

Direct-to-disc is demanding of
everyone. Unforgiving because it is so
revealing. And to the listener it can be
an experience fully satisfying in its own
way as the concert hall.

Don’t deny yourself the pleasure.

The following direct-to-disc recordings are available from Audio-Technica (*New Listing):

UMBRELLA ¢ ROUGH TRADE Live! DD-1 « NEXUS Ragtime Concert DD-2 @ ZIMBALIST Violin
Sonatas Philip Frank, Violin, Bernard Frank, Piano DD-3 ¢ BIG BAND JAZZ Rob McConnell & the Boss
Brass (2 record set) DD-4 $21.95 ¢ *CANADIAN BRASS QUINTET Bach, Purcell, Jelly Roll Morton DD-5
o *"TORONTO CHAMBER ORCHESTRA Boyd Neel Mozart Program DD-6 » *BIG BAND JAZZ, VOL. 2
Humber College Jazz Ensemble DD-7 ¢ *TORONTO CHAMBER ORCHESTRA, Boyd Neel J. S. Bach
Program DD-9 SONIC ARTS e PIANO FIREWORKS, Russell Stepan Chopin Program (2 record set)
SA-LSI $21.95 ¢ THE PIANO, David Montgomery Beethoven, Brahms, Schubert, others SA-LS2 e
*SCHUMANN “PAPILLIONS”, David Montgomery Also Liszt, Chopin (Binaural Recording) SA-LSS

o “FOUR-HANDED PIANO RAGS, David Montgomery & Cecil Lytle The Entertainer, Kitten on the Keys,
7 others SA-L.S6 « *“WOOFERS, TWEETERS & ALL THAT JAZZ, Jazz and sound effects (Binaural
Recording) SA-LS7 ¢ *VIVALDI TRICENTENNIAL, Ohmaya & The Cremona Chamber Ensemble

Opus 8, No. |; Opus 2, No. 2; Opus 3, No. 11 SA-LS8 ¢ *THE JOY OF MOZART, G. Cleve & Mozart Festival
Orch., Symphony #36,; Divertimento for Strings SA-SL9 TELARC ¢ *THE GREAT ORGAN AT METHUEN,
Michael Murray Widor, Vierne, Dupre, Karg-Elert, Marcello. TEL-5036 RCA/RVC (All RCA/RVC are

45 RPM except as noted) e *'STOCKHAUSEN: Zyklus, NODA : Eclogue Sumire Yoshihara, Masami
Nakagawa RDC-1 ¢ *TOKYO VIVALDI ENSEMBLE, Beatles Medley, Vivaldi Concerto in E, Op. 8,

No. 1 RDC-2 @ *TRACKIN’ Lew Tabackin Quartet RDC-3 ¢ *BEETHOVEN *“Appassionata’’ Piano Sonata
ITkuyo Kamiya at the Bosendorfer ‘‘Imperial” RDC-4 @ *WARREN SMITH & TOKI, Sax & Percussion
RVL-8501 ¢ *WARREN SMITH & MASAMI NAKAGAWA Flute & Percussion RVL-8502 @ *AUDIO
SYMPHONY Orchestral Demonstration 33-1/3 RPM Conventional Recording RVL-I

All single records are $14.95 retall; 2-record albums are $21.95. Records are available

at most Audlo-Technica high fidelity dealers and fine record stores, or write to us for current

title list and ordering information,

AmericanRadioHistorv. Com

The existing quadraphonic systems
have failed, so far, for a number of
reasons, from poor demonstrations
and promotion to lack of an agreed-
upon standard system, but recently |
have been listening again to the Am-
bisonics “surround sound” technique,
developed by Michael Gerzon, Peter
Fellgett, and John Wright, under the
auspices of NRDC (National Research
Development Corporation).

This is not the first time | have heard
this  “surround sound” system, of
course, as the group has been working
on its development for years. As Ger-
zon has said, “the aim of a surround
system is to reproduce at the listener’s
ears accurately, reliably, and repeat-
ably, the directional sound field
created in the studio either by a sound-
field encoding-microphone array, or by
artificial directionality encoding de-
vices (pan-pots) or artificial surround-
reverberation devices. In contrast,
most quadraphonic systems aim at
duplicating in the home the defects or
limitations of a pair-wise mixed master
tape.”

Using associated state-of-the-art
equipment (including Luxman ampli-
fiers and four IMF Reference Standard
Professional Monitor Mk 1V speakers),
the surround sound, via the NRDC-
Ambisonic 45) decoder, heard in an
optimum seating position under ex-
cellent domestic conditions was satis-
fyingly impressive. A worthwhile de-
gree of realism was achieved.

The decoder was assembled from a
kit, designed to decode not only 45)
but virtually all other quadraphonic
systems, although not the discrete
CD-4, but including the BBC Matrix H.
In fact, it has 10 input selections. This
kit and information on it is available
from Integrex Ltd. Portwood Industrial
Estate, Church Gresley, Burton-on-
Trent, Staffs, U.K. DE11 9 PT.

This system offers enhanced crea-
tive possibilities to the sound producer
both by ensuring that what he hears in
the studio will be substantially passed
on to the consumer, despite varying
loudspeaker positions and seating
layouts. 1t also gives side localization
and smooth encircling effects. In addi-
tion to existing interior or in-the-head
effects, new rotation or waltz and
width effects are possible, plus a prac-
tical control over width-height peri-
phonic effects, if required. And, of
course, ambisonic units can cope with
existing recordings and equipment, but
cannot remove the faults in such
material. Further trials are presently
being conducted by the BBC and IBA
(Independent Broadcasting Authority)
with their latest matrix H) system.
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FOR SALE

FOR SALE

FOR SALE

TH E REQUIRED READING BEFORE MAKING ANY PURCHASE DECISION!

Our first 4 issues (all still available) reviewed over 110 pieces of audio gear; 60 of
which had never been tested by any other publication. With hard-hitting opinions and
direct equipment comparisons we will assist you in making the best sonic cholces
i ithin the limits of your budget: whatever its size. Make our timely, common-sense
journal your road map ll@louqh the maze of today's “state of the snob™ hype . . .

OUND

subscribe today. $12 (4 issues), $13 Canada. $14 first class mail, $18 foreign

403 DARWIN DRIVE, SNYDER; NY 14226

CDLORADO JOB INFORMATION. Send $3.00 to Votek, P.0. Box
1718B, Coio. Spgs.. CO 80901

LESLIE SPEAKER SYSTEMS. Confidential catalog free. KNAPCO,
4750 96th St. N, St. Petersburg, FL 33708

DYNACO PAS-3 preamp + walnut case + stereo 70 power amp
excellent—references, $35.00. E. Hansen, (304) 434-5414.

“*ATTENTION SUPER AUDIOPHILES "

SUMO ELECTRIC CO. LTD. AND A—TRAIN LTD. PROUDLY AN-
NOUNCE THE AVAILABILITY OF THE SUMO CARTRIDGE. AFTER
YEARS OF RESEARCH A NEW MAGNETIC CARTRIDGE HAS ARRIV-
ED TO CHALLENGE THE MOVING COILS. WITH ALL OF THE GREAT
FEATURES OF THE BEST MOVING COILS SUCH AS LOW MASS,
LOW COMPLIANCE, AND EXTREMELY LOW TIP MASS, THE SUMO
CARTRIDGE IS FINALLY HERE AT A PRICE THAT CAN BE
AFFORDED—$150—AT YOUR DEALER NOW
THIS {S ANOTHER FINE PRODUCT THAT A-TRAIN LTD. IS PROUD
TO OFFER ALONG WITH THE MORE THAN SUPER AUDIOPHILE
DISCS BY AUDIO LAB AND THREE BLIND MICE. SEND FOR OUR
BROCHURES RIGHT AWAY

A-TRAIN LTD., 1230 N HORN AVE., W. HOLLYWOOD, CA.
90069. (213) 659 4370

FULTON J MOD. 1%, years ieft on warranty plus Fulton cables.
Best offer. (516) 689-3077.

KLIPSCHORNS IN DELUXE STYLE AND FINISH. Excelient dynamic
range and realism $1,700.00 for pair. Active equalizer boosting
below 40Hz also available Wanwig, P.0. Box 1020, Stockton, CA
95201.

TONEARMS—CARTRIDGES —~TURNTABLES at iowest prices. Most
brands available, including MC cartridges. Other quality brands
available. Send SASE for quotes. Audio Unlimited, 401 Reynolds
Circle #2-C, San Jose, CA 95112 (408) 251-8776

NEW FREID SPEAKERS ON L.1.
Announcing new speakers from Freed Products the BII, the R
Mark lit. Come hear the new technology at Designatron’s Stereo
Stores, Setauket and Hicksville, L.I. For more information call
Designatron: 260 0id Country Road, Hicksvilie (516) 822-5277

New Lambda Series from

Speakerit . .~

N
Featuring the newest Philips and

Electro-Voice drivers with computer- _,.-;i ! ‘
‘4‘. J

assisted crossover design.
Qutstanding quality at a surprisingly
Box 12A, Menomcnie, W1 54751

affordable price. Assembile it yoursel!.
Write for details.

Speakerkit
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WORLD AUDIO WESTCHESTER, INC.
Westchester's finest audio sales and service dealer is proud to an-
nounce the addition of

Celestion Speaker Systems
to the already fine tines of Lux, Soundcraftsmen, Thorens, Audio-
technica, ADC-BSR, AR, AKG, CM LABS, DBX, DECCA, JVC,
Jensen, M A. Optonica, Philips, Pickering, Pioneer, Stanton,
Supex, Sonab, Tandberg. Direct to disc records. Shipping is free
in continental U.S.
WORLD AUDIO WESTCHESTER, INC
211 North Avenue
New Rochelle, NY 10801
914-576-3230

YOU'VE HEARD ABOUT the legendary Dayton-Wright
Electrostatics—now actually hear them at Barclay Recording &
Electronics, 233 East Lancaster. Wynnewood. PA 19096
215-667-3048

NOW ALMOST 15 YEARS OLD, STEREOPHILE has become the
most widely-copied audio publication of them ali. It shouid be: We
pioneered subjective testing (by ear), devised a unique vocabulary
for describing nuances of reproduced sound, proved that a
subscriber-supported magazine could be blunt without being
churlish, and led the industry by demanding higher standards ot
reproduced fidetity than it could provide. STEREOPHILE is not for
the neurotic compuisive who must own the Best On the Block, but
for the listener who wants the most natural possible reproduction
of music, Send $12 for 4 issues, or write to STEREOPHILE, Box
498, Etwyn, Pa. 19063 for details.

THE LISTENING ROOM INC.
590 Centrai Park Avenue
Scarsdaie, N.Y. 10583
(914) 472-4558

Cordially invites you to audition our fine line of equipment
THRESHOLD—BRYSTON—GREAT AMERICAN SOUND—DAYTON
WRIGHT ESL—QUAD ESL—SNELL ACOUSTICS—DAHLQUIST—
DYNAVECTOR W/LIFT—DENON—A R—YAMAHA—LUX REF.—
PHASE MATRIX—POLK AUDIO—TANDBERG—KEF —GRACE -
NAKAMICHI—STAX—FONTEK  Headphone—JANIS—VISONIK
D.B X.—AUDIO PULSE—PROMETHEAN— R H. Lab Sub-Woofer—
ADC TONE ARM—LS3/5A BBC MINI MONITOR by CHARTWELL

THRESHOLD 400A CLASS A AMPLIFIER

THRESHOLD NS-10 PRE-AMPLIFIER

SEQUERRA

Visit our grivate studios. We ship free anywhere in the U.S
We invite inquiries.

CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&0, B.I.C
Citation, Dahlquist, Epicure, Harman/Kardon, J.B.L., Mcintosh
Nakamichi, Ortofon, Phase Linear, Sony, Stax, Tandberg,
Yamaha. Cizek, Sonus. Will ship prepaid. Sounds Incredible, 226
White St., Danbury, Conn., 06810. (203) 748-3883—phone
quotes only

AmericanRadioHistorv.Com

ACTIVE
ELECTRONIC
CROSSOVERS

Plug-in Butterworth {maximally flat) fil
ters in 6 db., 12 db., or 18 db. per octave
attenuation, any specified frequency.
Complete crossover in attractive cabinet
with all terminations and regulated pow
er supply.

MONAURAL BI-AMP $ 92.00
STEREO Bt-AMP $126.00
STEREO TR!-AMP $209.00
STEREO QUAD-AMP $279.50

Suggested added features: Summer for
‘Single Woofer'' systems, sub-sonic noise
eiimination filters; fevel controls.

FOR OEM’S AND HOME ASSEMBLERS
500 Series dual filters and/or ptug-in
filters; regulated power supplies.

WRITE FOR FREE BROCHURE AND
PRICE SHEET

DGW ENGINEERING LABORATORY

11828 Jefferson Bl.eCulver City, CA 90230
Phone: (213) 397-9668

CLASSIFIED
ADVERTISING
RATES

BUSINESS ADS-For Sale. Help Wanted. Services. Business
Opportunities. Tape Recordings, etc. etc $4.80 per fine. First
line set in bold face type at no extra charge. Extra lines $9.60
per line. One point ruled box, extra charge $8.00. Full pay-
ment must accompany erder.

NON BUSINESS ADS-Situations Wanted, used equipment for
sale by private individuals $2.B0 per line. First line set in bold
face type at no extra charge. Exira lines set in boid face type
$5.60 per ling. Full payment must accompany order.

FREQUENCY DISCOUNT-3 times, less 10%. 6 times, less
15%. 12 times, iess 20%.

DEADLINE-1st of two preceding months. (Dec. 1 for feb.
issue).

BLIND ADS-Box numbers may be used at $5.00 extra for
handling and postage.

MAIL ORDER AND DISPLAY CLASSIFIED RATE

teol X 17 $85
tcol X 2° $125
1col x 3 $175
2¢0l x 1" $125
2¢0l x 2* $225

Advertiser must suppty complete film negative ready for print-
ing for display ads

AUDIO Magazine
401 North Broad Strest
Philadslphia, Penna 18108

HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, plaase use this
address Box No. c/o0 Audio, 401 No. Broad Strest.
Philadelphia, Pa. 19108.
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FOR SALE

FOR SALE

FOR SALE

THE
PERFECT
COMPONENT!

THE HOLY GRAIL?

There are many fine components available to the audiophile to-
day, but any claims towards the uitimate must certainly be put into
their proper perspective. The subiective merit of any component
must be judged within the total system in which it will be used The
whole should be GREATER than the sum of its parts

Here at American Audiophile, individual product performance
combined with system compatibility and the rationalization that an
individual does not have to mortgage their home to achieve ilfe like
sound reproduction, is the key towards our product selection. We
feature  AUDIONICS, AGI, AUDIO  TECHNOLOGY
BEDINI/STRELIOFF, CIZEK, DCM TIME WINOOWS QED'S,
HAFLER, HAPI, JANIS. JR 149, MONITOR AUDIO, NEXUS
ENGINEERING, RAPPAPORT, ROGERS, SHURE/SME. SDUND
CONCEPTS, THORENS ISDTRACK, VAN ALSTINE, and VERION

AMERICAN
AUDIOPHILE

5 SUNRISE PLAZA
VALLEY STREAM, N.Y. 11581
FOR APPT: 516/561-7114
SAE MK IXB Preamp with built-in 7 band Graphic Equalizer. Rack
mount. Manufacturer's validated transterable warranty In NJ
(201) 665-0525.

OPEN REEL TAPES. 7' ips, Dolbyized releases from RCA, Lon-
don, DG, Warner and others. Airline tapes, quad. Catalog and up-
dates, $1. THE REEL SOCIETY, P.0. Box 9337-A, N. Hollywood,
CA 91609

JAZZ RECORDS Current, rare, out-of-print. Free list. Dept. AU-3,
P.0. Box 125, Jamaica, NY 11415

BOB HEENAN SELLS QUALITY USED EQUIPMENT ONLY. Select
from tube classics, mass merchandised bargains to high end
esoterica. Everything unconditionally guaranteed. Send $1 for
price listing. Custom repair services available on high-end equip-
ment, i.e.. Revox, Marantz, 10B, etc. SOUND ADVICE, 1906
Beacon Street, Brookline, MA 02146 (617) 734-2727

USED & DEMO SPECIALS: DB Systems preamp $375, Lux L100
$750. Tandberg TR2055 $550, Tandberg 3500X $450, SAE MK 30
$144. SAE MK 24 $540, Citation 11 w/cabinet $265, Harman Kar-
don A402 $260. All in excellent congition. Contact AUDIO
REPRODUCTION, 217 College Ave., Blacksburg, VA 24060 (703)
552-6850.

REFERENCE RECORDINGS including German and English EMI,
direct-to-disc, etc. Also onion-skin lined inner sleeves. SASE for
free list. RENAISSANCE RECORDS, 1133 SW Morrison, Portiand,
OR 97205.

L.A.—SOUTHERN CALIFDRNIA
“*Here it is turkey! For only $295 you can reach nirvana! You can
pretend that you're ripping off the whole hi-fi industry and getting
the buy of a lifetime!"" We're tired of this type of ad for miracle
high-end products. There are enormous differences in the cost ef-
fectiveness ot ditferent audio components, but let's cut the hype
There are no miracles and no perfect products. There are some
superior values, though, for exampie
ROGERS LS3/5A True reterence speaker for $500/ pr
PROFESSIDNAL SYSTEMS ENGINEERING Studio One preamp
and Studio Two power amp! Fast, clean, stable into
anything, $579 each. Also coming LED display and 300 watt
(8ohm) monos
DENON PMAS501 integrated $410. TUS01 tuner, $340. This in-
tegrated is better than the budget separates, and for hun-
dreds less
DECCA BRUSH and BUG, $17 each. The right way to clean a
record. Afso: Linn Sondek, RH Labs, RAM, Lentek, Stax,
Connoisseur, Koss 1a, Armstrong, Goldring, Audiocraft, etc.
EXECUTIVE AUDIO

by appointment only {213) 394-6463
2210 Wilshire Blvd., Suite 207 Santa Monica, CA 90403
Shipping prepaid, insured in US

Sound System

S Engineering

by Don and Carolyn Davis

A new, completely up-to-date book discussing
audio systems as a whole. The decibel nota-
tion system,
coverage, the acoustic enviornment, design-
ing for acoustic gain, and interfacing the elec-
trical and acoustical systems are reviewed.
Circuit levels, grounding and shielding, ser-
vicing cable, useful wiring concepts, impe-
dance matching, fundamentals of time delay,

loudspeaker directivity and

and proofing the installed system are explained in

depth. The authors discuss equalizing the sound system,

instrumentation, sample design application, and specifications. The

many appendices give symbols and abbreviations, recommended in-

stallation practices, priority systems, definitions of terms, test ques-
tions and answers, and other valuable reference information.

AUDIO Book & Learning Systems Div.

401 N. Broad St.
Philadelphia, Pa. 19108

AU7

Enclosed is check for $19.95. Send me, postage prepaid,

Sound System Engineering.

NAME

ADDRESS.

CITY/STATE/ZIP

AmericanRadioHistorv.Com

1978 AUDIO EQUIPMENT PROFILES has just been pubiished by
AUDIO magazine. Drder a copy by sending $3.95 to: AUDID
EQUIPMENT PROFILES, 401 N. Broad St., Philadetphia, PA 19108.
Over 50 pages of equipment specifications and nearly 100 pages of
test reports. Supply 1s limited, so order now.

V-M MODEL 791 AV HIGH SPEEQ CASSETTE DUPLICATOR. Two
units at $150 00 each. Fred Berney, 5638H Via Romano.
Charlotte, NC 28211

ATTENTION FLORIDA AUDIOPHILES

Components of the highest caliber from manutacturers such as:
Acoustal, ADC, Ariston, Armstrong, Audionics, Audio Pulse,
Audire, Bryston, Celestion, Denon, Fons, Goldring, Grace, KEF,
Linn-Sondek, Luxman, M&K, Mayware, Paragon, Revox, RH
Labs, Sonus, Threshotd, Transcriptors and more

AUDIO EXCELLENCE

Longwood Viliage
1-4 and State Road 434
Longwood, FL 32750
(305) 834-9344

METAL FILM RESISTORS, 1%. .35 watt, 48 vaiues from 27 4
ohms to 1 meg., 12¢ ea. Send SASE for complete list of values.
Gold plated panel mount phono jacks, 90¢ ea.. nylon pane! in-
sulators for jacks, 10 for $1.00. Gold plated shieided metal phono
plugs, $1.00 ea. Low mass nylon cartridge mounting hardware, 18
pc. set, $2.50. All ppd. COMPONENT SYSTEMS, 5556 Personaiity
Ct.. Indianapoiis, IN 46227
MC INTOSH C22, MR 71, MC 2505, KLH 5's, TANDBERG
64X, THORENS TD 124 11, Ortoton arm & cart. Ail items mint and
prices negotiable. (617) 775-7193.

CROWN CX 824 TC DECK, brand new carton $1800.00 or best of-
fer. Call {201) 782-7186 after 5:30 PM

SOUND TECHNDLOGY 1DDDA OPT M1 & M3—$1600. Sound
Technology 1400A—$500. H-P 331A THD Analyzer—$850. Crown
IMA—$500. BPI/McAdam 1000A PLL W&F Anayizer—$550.
Other equipment available All in excellent cond. with access.
packing & manuals. Cail (518) 4B9-4946 after 6 pm (EST).

JACKSONVILLE, FLORIOA

Threshoid 400A, the new Cascode amp and moving Coil
module « Denon’s new quartz lock direct drive turn-
tables + Kenwood L-07 and L-09 mono amps and KD-50D
“‘Rock'’ turntables e Audionics’ hot new CC-2/BT-2 eiec-
tronics » SME * Double Quad Electrostatics with Decca rib-
bons » Subwooters from Hartley, RH Labs and M&K = Conrad
Johnson + All G.A.S. Products including Chariie the Digitai Tuner
and the new “‘Bridge'" for bridging two “'Sons'’ or two
grandsons—tremendous audible improvements!  Hafier = Stax
* Grace « Bud Fried's very accurate new full range monitor, the
M [I—Revox B77 « Luxman « KEP 105's and speaker com-
ponents « Fulton « Infinity speakers and Black Widow
tonearms ¢ Dne of the largest selctions of Audiophile Recordings
in the South! HOUSE OF STEREO, 8169 Arlington Expressway
(904) 724-4988

THE ABSOLUTE SOUNDTM, in its latest issue, evaluates the Infin-
ity ORS speaker system: the Threshold 400A ampiifier: the Dayton-
Wright XG-8 Mk Ill series 3; the Stax electronics {all three Stax
amps); the Magnepan MG-1; the Revox amplifier; the IMF Elec-
tronics TLS-80 Mk [I; the Denon 1030 moving coil cartridge: the
Spendor BC-I1 lougspeaker; the Mitsubishi DA-A15 amplifier; the
Denon DP-6000 turntable; the Lentek S-4 loudspeaker; the Shure
V-15 Type IV cartridge; the Spendor Bc-ia speaker; the Grace 714
arm, and Thaedra 1. Among other things. We also sneak preview
the Spatiat Coherence preamp and Fulton's moving coil cartrigge.

For the musically minded, we have (the first) complete reviews
of Sheffield and Crystal Clear's orchestral girect-to-disc recorg-
ings; an assessment of digital recording in Cleveland (ang)
Stowkowski's career, not to mention assessments ot whether SQ
discs are really compatibte (hint: they're not). the new Mobile
Figelity reieases. There's more, including a down-to-earth ex-
planation of SI0 and TIM from Walter Jung.

All this and three more issues are yours for a modest tee. $16
(four issues), $17 (Canada); $24 (outside North America. air
mail). Send your checks to THE ABSOLUTE SOUND, Box L. Drawer
A, Sea Cliff, New York 11579.
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DISCOVER DEEP BASS
MILLER AND KREISEL SOUND CORPORATION
SUB WOOFERS CROSSOVERS AUDIOPHILE RECORDS

M&K MAKES 12 MODELS OF SUB-WOOFERS RANGING FROM $125
T0 $465-ALL UTILIZING M&K'S NEW DOUBLE VOICE COIL

MATRIXING (DVCM)

* Goliath |-Walnut cabinet and audiophiie woofer, built in DVCM
matrixing and crossover adjustable to 150, 125. 100. 75 and 50Hz
on back plate. Designed to be used with Magneplanars. Quads.
QOahlquists, B&W's, Acoustats, etc. —$315.00

® Goliath Ii-Simulated walnut, slightly smalier. Uses a high power
capacity 12" bass driver and the same 5 frequency, adjustable
matrixing crossover.—$175.00

* BE-1B-Walnut cabinet audiophilewoofer. No crossover network
Includes DVCM. To be used with same speakers as Goliath | Re-
quires external crossover or blamping. $230.00

+ DBE-1B-6db higher output limit and twice the efficiency of the
BE-1B. Contains 2 drivers. $425.00

* BE-II-Same as Goliath Il but without crossover net work. In-
ciudes DVCM. $125.00

* Studio Standard-Features 125 SPL @ 40Hz for studio monitors
Contains 4 drivers. $465.00

e All M&K Sub-wooters are aiigned 2nd Order Butterworth (B2)
maximaly tiat (I, = {3). They are designed particularly for tight™”
bass, transient detail, and very low overhang and decay time

* Today's market otfers some superb small super- speakers;
smali in cabinet size but large in power handling capability and
great in transparency and imaging. Together with an M&K Sub-
woofer (hidden in a corner), one hears a clean, big sound com-
petitive with the world's tinest large speaker systems. M&K
particularly recommends that their sub-woofer be used with- ADS,
Braun, KEF Corelli, Rogers LS 3/5A, Jim Rogers JR 149, Visonik,
Spendor and others of the top quality.

e M&K, THE SUB-WOOFER SPECIALISTS. INTRODUCE DOUBLE
VOICE CDIL MATRIXING

Previously, single sub-wooters reproduced bass from both sterec
channeis by combining the channels at high level using a tran-
sformer. Now M&K has eliminated the transformer. thus gaining
increased output, punch and linearity. Each channel ot a stereo
amplifier can feed a separate voice coll though separate input
terminals. This dual input design combines the 4 Ohm level power
output of both channels ot a stereo amplifier into a single wooter.
You do not need a bridging adaptor and you avoid wasting halt the
amplifier power when bi-amping

* All current stocks of M&K sub-woofers oiter this feature. They
still have the same superb ""tight’” low bass detail and absence of
coloration of our earlier drivers. With the Bottom End Series. bi-
amping 1s readily carried out without a higher power level matrix o
crossover network. The Goliath Series carries an internal crossover
network , but can also be bi-amped

* M&K ALSO INTRODUCE THE LP-1 PASSIVE CROSSOVER
NETWORK FOR BI-AMPING STEREQ SYSTEMS

Completely passwe (no transistors, tubes, op-amps or power
supply). yet unlike resistive-reactive passive networks (usually at
60b per octave). the LP-1 has virtually no loss in the pass band
and provides 12db per octave trom low pass ta high cutotf and
18db per octave trom high pass to low cutoft (to protect small high-
end speakers against excessive bass drive). It you want the ex-
ceptional dynamic range advantages of bi-amping, but wish to
maintain the superb mid-range and high definition your expensive
pre- amp and amplitier produce, you can avoid adding further
active stages in the chain by using the unique passive LP-1 It's
getting raves from Golden Ear Audiophiles. $120.00

e The M&K Bass Ramp uses the same elements as the LP-1
crossover in a contiguration to drive a single amplitier with ad-
justable bass & high levels to permit Bottom Ends to be used with
high etficiency speakers such as Attec, JBL, KLIPSCH. Tannoy
etc. and ailows the full power of your amplifier and its full damping
to be available 1o all speakers. M&K Ramp R-1 $95.00. M&K Ramp
R-2, $115.00 (Rear Connections .}

* M&K utilizes automatic charted laboratory instrumentation for
frequency response, harmonic and intermodulation distortion,
phase. tone burst and other transient testing, and calibrated in-
strument for SPL. its new recording taciity inciudes a Georg
Neumann disc cutting lathe with passive mixing and state-of-the-
art electronics. Write for information on new direct-to-disc and
other audiophile releases Currently very popular is the new M&K
Bottom End Musical Bass and Transient Test Record, Vol |I. By
direct mail, $7.50 plus $1.00 postage. See all of the above at your
nearby M&K dealer MILLER & KREISEL SOUND CORP, 8719
Wilshire Bivd., Beverley Hills, Calif., 90211 213-652-8318

« M&K announces the Bass Cube Series, a new line of sub-woofers
designed to complement fine furniture and great audio systems
Available in real walnut or rosewood in all standard M&K sub-
woofer types. See your nearest M&K dealer.
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LEGENDARY

Mark Levinson. Threshold. Grado Signature. Janis. Pyramid. Grace. Spendor.
Rogers. DCM. Paragon. DB. Bryston. Paoli. Linn-Sondek. Bowers & Wilkins.
Denon. Verion. Duniap-Clarke. All these legends at Chestnut Hill Audio,

2302 Lombard Street, Philadelphia, Pa. 19146. (215) K| 6-6178.

CHESTNUT HILL AUDIO.

DAVID HAFLER IS BACK!
The man behind the onginal Dynakits is back with his own com-
pany and a new state-of-the-art preamplifier at a bargain price!
Available as a KIT or CUSTOM ASSEMBLED by expertly trained
wirers—each performance certified For further details write or call
AUDIOKIT—260 Oid Country Road Hicksville, N Y. 11801 (516)
822-5749

GO TO BEQ WITH MUSIC! CONTROL-1 automaticaily switches your
system off. Works with tapes or records, $60.00. Electromedia,
P.0. Box 26S, Livingston, N.J. 07039.

THORENS TD-224 rare 1t, wal base w/stereo & mono cartridges
$250. MARANTZ 7-T preamp w/matched KDSS Pro 600A head-
phones & University C/D mic, $250. MATTES SSP/200 power
amp (110W/ch), spkr. balancer in wal. cab. $185. KARG Labs
CT-2 FM sterso tuner {elec. eye tuning) in wal. cab. $80. All ex-
cellent. L. Barry Tinkoff, P.0. Box 530, Fail River, MA 02722 Call
eves. (617) 673-6622.

PHILA AREA—S A.E.C -WE 308 Double Knife Edge Tone Arm &
Stabilizer, new, $150.00 (neg.) Dennon Shibata Cartridge. 4 mos.
oid, $110.00. Ask for Bob (215) 836-4858

AUDIO PROFESSIONALS: Find out why the AUDIO FORUM is the
only audiophile-oriented publication that has earned the respect of
the entire industry. Qur unique format offers you direct access to
the peopie yau want o reach! Write today for details. Don't wait!
Box 578-A. Fairfax, CA 94930

REPLACEMENT STYLI. Diafix, Box 762, Hightstown, NJ 08520

DAHLOUIST 00-10 MIRROR IMAGE AND MYLAL CAPACITOR
MODIFICATIONS DONE IN YOUR HOME. Dahiquist recommends
these improvements and the reviewers love them. For details and
appointment call (212) 454-3205. Anyone within 50 miles (or s0)
of NYC will be serviced.

SUPEX—DRTOFON—DENON—OTHER MOVING COIL CARTRIDGE
OWNERS: Send for free literature on our Micro Preamp Superb per-
formance at $99.95. Huntington Electronics, Box 2009A, Hunt-
ington, Conn. 06484

VACUUM TUBES
and tube-peculiar parts. We offer a complete inventory of high
voltage capacitors, precision resistors and tubes. Kits or separate
parts available for building circuitries described in our 220 + page
Audio Modification Manual. Write for parts list and literature.
AUDIO DIMENSIONS, 8898 Clairemont Mesa Bivd., San Diego,
Calit, 92123.

The K-A IMPULSE RIVALS THE SMALL ENGLISH AND EUROPEAN
SPEAKER in that the IMPULSE has : a wider life-like dynamic
range with bass roli-off into the 30 Hz: spacious extended high end
and more sibilant midrange; more handsome and finer cabinetry.
Discover another American alternative by K-A. See and hear the
IMPULSES oniy $199 each! For information and dealer list write or
call KUSTOM ACOUSTICS, INC., 6624 W. irving Park Road,
Chicago, IL 60634 (312) 685-6608.

AUDIO HOUSE
Flint, Michigan
DCM ““Time Windows ', QED, Bryston, Leach, db Systems. Grado,
Grace, M & K, Visonik-Oavid, Connoisseur, Spectro Acoustics,
Sound Concepts. Free shipping Best vaiues In high-end Audio.
5232 Sagamore Dr., Swarlz Creek, Mich. 48473 (313) 732-4670

99037 -
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WHAT'S NeW?

from the
MOBILE FDzITY SOUND LAB
ORIGNAL MASTER. RECORDING S wn
SUPzRTRAMP | *Crime of the Century "
JCAN KlaMmzr, ./“Touch g

Sreely DAN /" Haty Lied ” |
ZUTRiN MeHTA/L A, PHILHARMONIC , Suites from °Star Wars'

and “Close Encounters”

o AN, You AINT HEARD NoiNG YeT [J ]
AS ALWAYS - HALF. SPEED LACRUER MASTERS
PLATING TO DEMANDING SPECS
SUPZR HIGH DERNITION IMPORTED PRESSINGS
Available gt select audio retailers everywhere :414.95 each, or
drem ¥ne MOBILZ FIDELITY SOUND LAB, DO.Box MF, VERADALE, WA .
(509) 928 330 /
QUANTITIZS ARZ DEFINITsLY LIMiTED | RESZRVE \OURS TopAY ]
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FOR SALE

FOR SALE

FOR SALE

the weakest link . . .

in your sound system is probably theyrecord itself.

HIGH DEFINITION RECORDINGS offers the most complete mail order
service of direct-to-disk recordings. We carry Sheffield, Crystal Clear, Um-
brella, East Wind, G.A.G., Nautilus, and others. We also stock French EMI,

Fresh Aire, Gale, Denon PCM, Crescent, Audio Labs, Three Blind Mice,
assorted European pressings and more! Send for our free catalogue.

P.O. Box 82566

high definition recordings san pieeo, ca 521

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COMPONENTS
FROM CARSTON STUDIOS, NEW ENGLAND'S AUDIO SUPER-
MARKET. ONE OF THE OLDEST MAIL ORDER FIRMS (EST 1952)
AND CERTAINLY ONE OF THE MOST RELIABLE. ALL ORDERS
SHIPPED FROM STOCKED WAREHOUSE. SEND FOR PRICE QUOTE
AND PRICE LIST. CARSTON STUDIOS, OLD BROOKFIELD ROAD,
DANBURY, CONN D6810.

PROPER TONEARM GEOMETRY!! Optimum offset angle, overhang,
vertical pivot height and angle. Resonance damping construction
Jewetled pivots. Height adjustable while playing records. Effective
mass 2.5 grams. Damped cueing Anti-skate bias. TA-3A with
silicone damping, $149 00, TA- 4A without damping (otherwise
identical), $124.00. “‘Universal'': nylon hardware, $1.00; align-
ment protractor, $1.00. Prices inlude postage and money-back
guarantee. JML Company, 39.000 Highway 128, Cloverdale, CA
95425

POLK AUDIO LOUDSPEAKERS AT SPECIALTY SOUND

We have the incredible Poik Audio Monitor Series loudspeakers in
stock. The Polk’s are definitely the best performance per dollar
value ever offered in a truly accurate, inexpensive loudspeaker,
State of the art sound is now available at $109.95 tfor the Model 5,
$149.95 tor the Model 7A, $209.95 for the Model 10. We ship
freight prepaid anywhere in the U.S within 24 hours upon receipt
of order. Write or call for information on the Polk Audio Monitor
Loudspeakers

SPECIALTY SOUND CO OF RUSTON, INC

Village Plaza Ruston, LA 71270

(318) 255-8000

ESOTERIC PROOUCTS—New and used. Audio Research,
Nakamichi. Ampzilla, Luxman, B&0, Dahiquist, Quatre. Write for
list. STEREQ SHOP, 107 Third Ave SE, Cedar Rapids, lowa 52401

OEMO ANOD TRADE SALE

With our reputation as the no nonsense, dedicated audio speciaity
salon in central Pennsylvania, we find our shelves of excellent
previously owned, demo and scratch and dented equipment
overtiowing. Some carry new warranties with others more limited.
Items are one of a kind and are priced to move quickly during our
Spring Cleaning Sale. Electronics: Dayton Wright SPL preamp
w/case $450 or SPS preamp $250; Dunlap-Clarke Dreadnaught
1000 amp $750; Speakers: Spendor BC-1 $420 pr., Monitor Audio
speakers MA-7 $150 pr.; MA-5 Mkil $249 pr.; MA-4 $349 pr
Sonex || $750 pr., Misc.. 161SD $150; M & KX2x-over $50.
Prices are firm. Call day or evenings for detaits.
PERFECTIONIST AUDIO LTD.
P.0. Box 174
Pieasant Gap, Pennsylvania 16823
(814)-359-3007 or (814)-238-4071

TOURING SOUND SYSTEMS, 2, 4, and 8 Track Studios, Disco
Sound, Cerwin Vega BGW. Altec, Shure, AKG. Tapco, Dyna,
Revox, EV, Beyer, Cetec, etc. K & L Sound Service, 75 North
Beacon At., Watertown, Mass. 02172. (617) 787-4072-Att: Ken
Berger.

“The D24
loudspeaker gives
a fine account of

itself; it is low in
coloration..is very
open in sound, and
has good tonal
balance. The D24
looks like a
winner.” ‘
MUSICAL HERITAGE
REVIEW MAGAZINE, |
August 15, 1977
Write for the dealer
nearest you

* IMPORTED
FROM BROOKLYN

ASYMMETRIC TRANSMISSION
LINE SPEAKER SYSTEM.

!

_J

iNNOLECH

42 Tiffany Place, Brooklyn, New York 11231
(212) 522-0862

AmericanRadioHistorv Com

AUDIO RESEARCH + JANIS + GALE + BREUER

Audio —v
Reference
Systems

w 808 « 732-3303 ¢« Kahala Oftice Center
F Suite 201« Honolulu, Hawaii 96816 £

ROGERS+ GREAT AMERICAN SOUND » SONEX

THE ULTIMATE IN AUDIO

ELECTRONICS: Ace Audio Armstrong
Audionics Bedini-Strelioff CM Labs
Citation DB Systems Dynaco
Hafler Harman-Kardon Leach
Paoli Setton Sound Concepts
Stax Technics Pro Trevor Lees
DISC REPRODUCTION: Ariston Connoisseur
Denon Dynavector Fons
Golaring Grace JH Formula 4
Linn Sondek Promethean Rabco
Sonus Stax Supex
Technics Transcriptors Win Labs
SPEAKERS: Audionics Beveridge
Braun Harbeth IM Fried
Janis JR 149 Phase Matrix
RH Labs Sonex Stax ear spkr

ULTIMATE REFERENCE SYSTEM: Featuring the Beveridge Cylin
drical Electrostatics (directly driven by their own tube ampifiers)
with the new IM Fried Model “'T'' subwoofer (bass to 12 hz!}
driven by the incredible Bedini-Stretioff 200 watt per channel
ampiifier. Featuring the ultimate pre-amplifier: the Audionics BT-2
Technics SP-10 MK |l table. Dynavector DV-505 bi-axis tonearm.
Promethean Phase || cartridge. Inciuding delivery: $10,310.00.

You are welcome to write, phone or visit regarding your needs
When it comes to musical accuracy, Audio one is not just another
alternative, Audio one . . . is the answer'

AUODID ONE
Birmingham, M| 48011

167 N. Woodward (313) 646-6666

APT-HOLMAN PREAMPLIFIER NDOW AVAILABLE

Tom Holman rocked the audio world with his new preamplifier
designs for the Advent receiver. Now, he’s taken his work to it's
ultimate refinement in the APT PREAMPLIFIER. The Apt is state-of-
the-art and worthy of inclusion in the most sophisticated audio
systems. [t lets you reaily hear the other fine equipment you own!
The Apt offers simple easy-to-use switching and has more flexibil-
ity and unique teatures than preamplifiers 3X the price! The Apt is
compatible with all cartridges and allows you to control both
resistance and capacitance! APT PREAMPLIFIER only $477—trom
DESIGNATRON'S Stereo Stores, 260 Oid Country Road, Hicksville,
N.Y. 11801 (516) 822-5277 —Mastercharge/VISA

AUOID TECHNIQUES

Southern Cal. Audiophiles and Music Lovers
RAM, Decca Ribbon Tweeters, Cizek, JR 149, Sonus, RH Labs,
Koss ESL, Ariston, Armstrong, Verion, SAEC, Vestigal, Irish
Transcriptors, KEF Drivers, etc. Open 7 days—During the week by
appointment and on weekends open house. Prepaid freight in USA.
AUDIO TECHNIQUES, 8230 Beverly Blvd., Los Angeles, CA 90048
(213)653-1750

GENALEX, TELEFUNKEN TUBES for audiophiles who want the
highest quality replacements for their tubed equipment Some
poputar types available for immediate shipment include; Genalex
KT88 {6550)—$49.95 MP's, $23.95 ea.. Genalex KT66 $46.95
MP's, $22.45 ea.; Telefunken ECC83 (12AX7)—$4.95 ea.
Telefunken ECC82 (12Au7)—$4.95 ea.; Telefunken EL34
(6CA7)—$23.95 MP's, $10.95 ea. Many others available. Send
orders and inquiries to. SOUND SERVICES, Lake Walton Road,
Wappingers F~ils, NY 12590,

NOTES ON THE K-A LABYRINTH: Audiophiles, become enlight-
ened! Why clutter up your listening room with buiky sub-woofers,
mid and tweeter arrays, and a pite of electronic components?
when one pair of K-A LABYRINTHS will do the job. Less than
$1500 pair. For information and dealer list write or call: KUSTOM
ACOUSTICS, INC., 6624 W. Irving Park Road, Chicago, IL 60634
(312) 685-6609
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detas A D'FFERENT
KIND OF RECORD CLUB

Discounts up to 73%, no “agree-to-purchase” obligations.
All labels, Schwann catalog of thousands of titles; classical,
pop, jazz, country, etc. Discount dividend certificates. News-
letter; accessories; quick service. 100% iron-clad
guarantees. Write for free details.

e DISCOUNT MUSIC CLUB, (NC.  DEPT. 14-0778

6§50 Main Street, New Rochelle, N.Y. 10801

STATE OF THE ART IN N. CALIFORNIA

is now on demonstration at The Audible Difference. Hear the
superb Threshold NS-10 preamp/400A power amp through Dick
Sequerra’s stunning Metronome (oudspeakers. Audition Peter
Snell's superb Snell Acoustics Type A loudspeaker system with
Threshold's new medium power CAS-1 ampiitier. For the ultimate
in high-power amplification, audition the Threshold 8000A mono
amplitiers. Hear how good a bi-amp system can be with John
Curl's new transient perfect crossover from Symmetry, the ACS-1,
plus Paragon's 125 watt solid state bass amp. Experience the
beautiful new Paragon 12A preamp, plus Thaedra Il from G.A.S.

Hear the uitimate direct drive turntable, the Denon DP-6000,
plus the audiophile reference Linn Sondek with Linn-modified
Grace 707 tonearm. Examine the precisely machined bearing of the
new glass platter. belt drive Planar tables from Rega Research.
Hear the ultra-musical Paragon System E preamp. plus the new
high performance, moderate cost Thalia/grandson combination
from G.A.S. Audition a new generation of compact high per-
formance loudspeakers from Polk and Cizek. plus BBC mini-
monitors from Spendor and Rogers. For the music listener who
demands the best, we offer the Breuer Dynamic Tonearm, plus the
EMT cartridge with Verion transformer

For that extra measure of sonic purity so important to the critical
audiophile, we recommend and stock Polk Sound Cables; Mogami
wire, the anti-resonant Platter Pad, $24.95; Audio Perfection audio
interconnect low capacitance cables. $15/pr.; plus the Stylift at
$19 95 and a wide selection of audiophile quality recordings in-
cluding Gale Maximum, Fidetity and Denon PCM

We ship ali products prepaid throughout the United States

THE AUDIBLE DIFFERENCE
435 Tasso, Palo Alto, CA 94301

(415) 328-1081

GOLD PLATED shielded metal phono plugs, $1.00 ea. Gold plated
panel mount phono jacks, 90¢ ea. Low mass nylon cartridge
mounting hardware, 18 pc. set. $2.50. All ppd. Component
Systems. 5558 Personality Ct., Indpls.. IN 46227

ATTENTION NORTH LOUISIANA AUDIOPHILES! Yamaha, Crown,
Dahiquist. Polk, B&0, Klipsch, Advent, Technics, M&K, Visonik,
Awa, Sonus, Philips, Maxeli available at SPECIALTY SOUND CO.
OF RUSTON, INC., Village Plaza, Ruston, Louisiana 71270 (318}
255-8000.

LONG ISLAND —KENWOOD AUDIO PURIST IS HERE!
State-of-the-art Kenwood Direct Drive amplifiers/preamplifiers/
furntabies/tuners—ali at Designatron's Stereo Stores—Hicksville
and Setauket. The famous Kenwood turntable with limestone and
polyester resin base is available armed or armless. See us about
custom mounting a Grace, ADC, or new SME tonearm for you! The
unique Kenwood DIRECT DRIVE amplifier system looks and sounds
like nothing you've experienced before. Come hear what's happen-
ing at DESIGNATRON—260 0id Country Road, Hicksville,L.|.
{516) 822-5277

COLORADO's AUDIO ALTERNATIVE—Boulder Sound Gallery,
Ltd.—Purveyors of unusually fine audio systems and service to
meet the needs of all serious music lovers. Our product selection
includes the Acoustat X ESL, Allison, B & 0, B & W, Dahlquist,
dbx, Dynavector, Fidelity Research, Fons, Luxman, Magneplanar,
Mark Levinson, M & K Sound, Quad Acoustical, Quatre, RAM
Sound Concepts, Stax, Supex/Sumiko, Yamaha, and Ultraphase.
Demo Lux M-6000 amp with new warranty available.

1200 Pearl, Boutder, Colorado 80302, 1-303-444-2626

SAVE 50% build your own system. Write McGee Radio Electronics,
1901 McGee Street, Kansas City, Missouri 64108.

RAPPAPORT PRE-1A, PS-1, MC-1 $600; DBX 3BX $350; Black
Widow $75; Audio Research D-100 $650; Denon AU-320 $75;
Heath AJ 1510 $250. (713) 892-3104,

LOWEST PRICES ON STEREO-ESOTERIC COMPONENTS!!! Over
150 brands. Write for quotes. Audio Unlimited, 3386 Golf, San
Jose, CA 95127, (408) 985-2285.

WORLO AUDIO WESTCHESTER, INC.
Westchester's finest audio sales and service dealer is proud toan-
nounce the addition of.

LUX
SOUNDCRAFTSMEN
THORENS
To the already fine lines of Audio-technica, ADC-BSR, AR, AKG,
CM LABS, DBX, DECCA, JVC, Jensen, M.A.. Optonica, Phitips,
Pickering, Pioneer, Stanton, Supex, Sonab, Tandberg. Shipping is
free in continental U.S.
WORLD AUDIO WESTCHESTER, INC.
211 North Avenue
New Rocheile, N.Y. 10801
914-576-3230

BRITISH AND EUROPEAN EQUIPMENT DIRECT TO YOU. Most
quality makes of equipment available at advantageous prices. Price
list and price quotes send international reply coupon. For specific
brochures send $2.00 bills. Audio T, Dept. B, 190 West End Lane,
London, N6, phone 01-794-7848. Visitors welcome.

THE ACCURATE ALTERNATIVE IS HERE!
Professional System Engineering's OC Amp & Class A Preamp
THE FASTEST PAIR AROUND
ALSO: Acousti Phase, Braun, Clark, Decca, Denon, Essence,
Grace, HK, KLH, Parenthian, Sansui DC amps, Sennheiser Pro,
and our own Subwoofer System

PERSONALIZED AUDIO
723 Bound Brook Rd., Dunellen, NJ 08812 (201) 752-3883

SAE 1B, 3CM, MK8, Mint Satin $1200. (507) 282-9332.

DAVID HAFLER PREAMP
Now available at Audio Ltd
115N, Walnut, Champaign IL 61820 (217)359-3774

QUICKEST AIRMAIL SERVICE DIRECT FROM TOKYO. All brands of
Japanese Cartridges and Arms. Great time and money $aving!
Write us today JAPAN AUDIO TRADING CO., Saikaen Bldg..
4-33-21, Kamineguro, Meguro-Ku, Tokyo 153, JAPAN.

DISCOUNT COMPONENTS!
Most major brands, fully guaranteed.
Write: DUDLEY, P.0.B. 36211, Grosse Pointe, M1 48236

AUDIO @ July 1978

THE AUDIOSRAMTM, a pithy independent newsletter now in its
third year, provides timely, money saving reports on the latest
products and techniques. Our critical integrity and realistic sense
of proportion fill the gap between the commercial magazines and
the neurotic underground press. $15/6 issues. Free information.
AUDIOGRAM, Box 27406, St Louis, MO 63141

the audio advocate

SME
AVID
POLK

ONKYO
SHURE
DECCA
DENON
HAFLER
ROGERS
RH LABS
ARISTON
PARAGON
ACOQUSTAT
FORMULA 4
DAHLQUIST
NAKAMICHI
AUDIO RESEARCH

505 Miliburn Avenue
(201) 467-8988

Millburn, NJ

POWERED ADVENTS, $550. Post Paid. (919) 967-6087 .

AUDIO RESEARCH D-100s (2), mint cond., must seil for best offer
Call Dave (206) 455-9574

AUDIOWORKS

We are specialists in high resolution music reproduction. serving
the needs of the serious listener. AUDIOWORKS features com-
ponents by BRYSTON, RAPPAPORT, SNELL ACDUSTICS, DENON,
GRACE, VERION, GALE, SPENDOR, SYMDEX, POINT 3 SYSTEMS,
CONNOISSEUR, DECCA, PROMETHEAN, ARISTON, AUDIOCRAFT,
SATIN, CHARTWELL LS 3/5A, ARMSTRONG, FONS, PRECEDENT
and more. Recordings by Levinson and Original Master Record-
ings. Prepaid insured shipping. (717) 652-6896 or write to
AUDIOWORKS, Box 4314, Harrisburg, PA 17111

MILWAUKEE! The Audio Emporium—Audio Perfectionist Cables,
Audio Research, Bang & Olufsen, Connoisseur, Dahlquist, Decca,
Genesis, Grado, Grafyx, Great American Sound, Hafter, Linn, Lux,
Magnepan, Point 3, Polk, Revox, Rogers. Shreve-Rabco, Sonus,
Technics, many direct discs. 6900 W. Brown Deer Rd., Open
Tues. thru Sat 10-6, 354-5082.

LOWEST PRICES ON STEREQ-ESOTERIC COMPONENTS &
TAPES!!! Over 150 brands. Send SASE for quotes. Audio
Unlimited, 401 Reynolds Circle #2-C, San Jose, CA 95112 (408)
251-8776.

TYPE YOUR SLIOES! Sizes 3% x 4 $2.35 per 50 and 2 x 2 $2.85
per 100 pius postage. Radio Mat Slide Co., 444 N. Peninsula
Drive, Daytona Beach, Fia. 32018

GARLAND AUDIO

SAN JOSE
2960 STEVENS CRK. BL.
244-6724

“DISTINGUISHED FOR THE VERY FINEST”

THE EXQUISTE AUDIO PRODUCTS OF AUDIO
RESEARCH, MARK LEVINSON, SEQUERRA,
MAGNEPAN, GALE,
SOUND, LUX, NAKAMICHI, QUAD AND

MORE ARE OPTIMIZED AS A SPECIALTY OF OUR ART
AS IS OUR HOSPITALITY AND SERVICE.

TUE - FRI - 11 - 6, SAT - 10 - 5 AND BY APPT.

GREAT AMERICAN

BERKELEY
3101 TELEGRAPH AVE.
415-841-1591

AmericanRatioHictorv--Com
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[Don't Use Ordinary Lamp Cord!!
Speaker Wire Is Important Too!

but rarely thought about. Don't lose your power. There IS some-
thing better. Now you CAN deliver ALL of your Amp's power and get
the MOST trom your speakers with LAWSCO Salid Care Speaker
Wire. Color coded for positlve A negative terminals. Those who
know, get the best. ORDER YOURS TODAY}

[ [ 50 T 100
[ $5.00 [ $9.00 1 s1e9s ]
Send check or monay order to:

LAWSCO
39 No. 20th St.. East Orange N. J. 07017

DISGUSTEO WITH AMERICAN RECORDINGS? Tired of paying im-
port prices? Join us at STEREOPHILE in mounting a campaign to
bring US record companies back to the view that high fidelity
means musical realism, not tick, boom and screech. For informa-
tion about this tively, literate publications that is still leading-the
audio industry since 1962, write STEREOPHILE, Box 43S, Elwyn,
Pa 19063, or send $12 for 4 issues

SURPLUS SPEAKER CROSSOVER CAPACITORS: hundreds of
special high voltage-rated non-polarized caps in stock in most
popular sizes Wholiesale prices from 1 to 1000 pcs. Write today for
quotation on the caps. and other x-over parts you need. Haynes
Microelectronics, 738 Rhode Island St., Lawrence, KS 66044

RABCO SL-8E like new—Best offer—Original carton—Write Bill
Hufnagle, 91 Laclede Ave., Chicopee, MA 01020

COMPONENTS FOR THE CONNOISSEUR

Acoustat X Great American Sond
Beveridge Leach
Dahlquist Paragon
Janis Quatre
R 149 Rappaport
Koss Ariston
Magnepan EMT
M&K Formula 4
Polk Goldring
Rogers Grace
Snell Acoustics Grado Signature
Spendor Linn Sondek
Visonik Sonus

PAUL HEATH AUDIO
354 STATE STREET
ROCHESTER, NY 14608
(716) 232-2828

PHASE LINEAR 4000 with cabinet $480. 1 pair ESS AMT 3
speakers $650. Both mint condition (306) 485-4174

COLLECTORS’ ITEMS
STEREO EQUIPMENT

FOR SALE

2—Electrovoice Patrician Loudspeaker Systems
{walnut-Clipshorn)

1—Ampex F-44 Stereo Tape Deck

i—Crown Model 300 Four Channe! Recorder

1—Seeburg Model 100 L.P. Programmable Player
{w/remotes)

1—Dual Model 1019 Automatic Record Changer
(w/cartridge)

1—Sony STR 6120 Receiver

1—Sony TC-560-D Tape Deck

1—L W.E. 1Loudspeaker

2—L W.E VI Loudspeakers

2—Quad Etectrostatic Screen Loudspeakers

2—Marantz Model 7-T Pre-Ampltifiers

1—Sony 5000F F.M. Stereo Tuner

1—Marantz Model 15 Power Amplifier

1—K.L.H Model 18 F.M. Receiver

1—Fisher Pre-Amptlitier Equalizer (Non-Control Type}

2—48" Wainut Equipment Commode Tables (Std
Rack Mount)

1—Marantz Stereo Power Amplifier (Tube Type)

Send name, address and phone number to:
P.O. Box 66681, Houston, TX 77006
We will contact you.

Advertiser

Acoustical Mfg.
Hi-Fi Components
Enter No. 1 on Reader Service Card

Acusta Craft
Hi-Fi Components
Write Direct to Advertiser

Awa . .
Hi-Fi Components
Enter No. 2 on Reader Service Card

Allison o
Loudspeaker Systems
Enter No. 3 on Reader Service Card

Apt
Hi-FiComponents
Write Direct to Advertiser

Atlantis Sound
Phono Cartridge
Enter No. 4 on Reader Service Card

Audio Critic
Publication
Write Direct to Advertiser

Audio Dimensions
Hi-Fi Components
Write Direct to Advertiser

Audio Excellence
Hi-Fi Components
Write Direct to Advertiser

Audio General
Preamp
Enter No. 5 on Reader Service Card

Audio Reference
Hi-Fi Components
Write Direct to Advertiser

Audio Sales
Hi-Fi Components
Write Direct to Advertiser

Audio Systems
Hi-Fi Systems
Write Direct to Advertiser

Audiopbile’s Sound Studio
Hi-Fi Components
Write Direct to Advertiser

Audio-technica
Direct to Disc
Write Direct to Advertiser

Phono Cartridge
Enter No. 6 on Reader Service Card

BSR
Tonearms
Enter No.7 on Reader Service Card

Blc
Lighter
Write Direct to Advertiser

Bose
Loudspeaker Systems
Write Direct to Advertiser

Celestion
Loudspeaker Systems
Enter No. 10 on Reader Service Card

Chestnut Hill Audio
Audio Store
Write Direct to Advertiser

Crown
Pre-amp
Enter No. 11 on Reader Service Card
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Advertiser Page

Custom Craft . 100
Loudspeaker Systems
Enter No. 12 on Reader Service Card

Custom Stereo : bl
Hi-Fi Components
Write Direct to Advertiser

DB Systems . . 125
Hi-Fi Components
Write Direct to Advertiser

Decoursey . 110
Electronic Crossovers
Write Direct to Advertiser

Definitive Systems 123
Hi-Fi Components
Write Direct to Advertiser

Discount Music 113
Record Club
Write Direct to Advertiser

Discwasher
Record Care Products
Write Direct to Advertiser

2,Cov. IV

Smoglifters
Write Direct to Advertiser

Dolby 45
FM
Write Direct to Advertiser

Dual (United Audio). . . . 19
Turntable
Enter No. 13 on Reader Service Card

Electro-Voice 6
Loudspeaker Systems
Enter No. 14 on Reader Service Card

Electronic Specialists 120
Hi-Fi Components
Write Direct to Advertiser

Fisher 65
Loudspeaker Systems
Write Direct to Advertiser

Garland Audio . 13
Audio Store
Write Direct to Advertiser

H&H International ] L P4l
Hi-Fi Components
Write Direct to Advertiser

Henry's 120
Audio Store
Write Direct to Advertiser

High Definition L . 12
Hi-Fi Components
Write Direct to Advertiser

Hitachi 57
Cassette Deck
Enter No. 16 on Reader Service Card

IAR a mn9
Publication
Write Direct to Advertiser

Innotech . .. 3 12
Loudspeaker Systems
Write Direct to Advertiser

Integrex . 75
Dolby Noise Reducer Kit
Enter No. 17 on Reader Service Card

J&R Music . . 103
Audio Mail Order
Enter No. 18 on Reader Service Card

JvC. . gy . 54,55
Turntable
Enter No. 19 on Reader Service Card

Jensen 61

Hi-FI Components
Write Direct to Advertiser
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Advertisin

Advertiser

KEF i
Loudspeaker Systems
Enter No. 20 on Reader Service Card

Kenwood -
Loudspeaker Systems
Write Direct to Advertiser

L.T. Sound
Hi-Fi Components
Write Direct to Advertiser

Lawsco
Hi-Fi Components
Write Direct to Advertiser

Leslie Paul
Audio Mail Order
Enter No. 21 on Reader Service Card

Lux
Tuner
Write Direct to Advertiser

MXR
Hi-Fi Components
Enter No. 22 on Reader Service Card

Marantz
Hi-Fi Components
Write Direct to Advertiser

Mastercraft Audio
Hi-Fi Components
Write Direct to Advertiser

Maxell
Magnetic Tape
Enter No. 23 on Reader Service Card

Mclntosh
Catalog
Enter No. 24 on Reader Service Card

McKay Dymek
AM Antenna
Enter No. 25 on Reader Service Card

Micro-Acoustics
Hi-Fi Components
Write Direct to Advertiser

Mitsubishi
Hi-Fi Components
Enter No. 26 on Reader Service Card

Mobile Fidelity
Hi-Fi Components
Write Direct to Advertiser

Nakamichi
Audio Analyzer
Enter No. 27 on Reader Service Card

Obm
Loudspeaker Systems
Enter No. 28 on Reader Service Card

PS Audio
Hi-Fi Components
Enter No. 29 on Reader Service Card

PAIA
Hi-Fi Components
Enter No. 30 on Reader Service Card

Phase Linear
Tuner
Write Direct to Advertiser

Pioneer
Hi-Fi Components
Enter No. 31 on Reader Service Card

Playback .
Audio Mail Order
Enter No. 32 on Reader Service Card

Qysonic
Loudspeaker Systerns
Enter No. 48 on Reader Service Card

Radio Shack

Hi-Fi Components
Write Direct to Advertiser
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Advertiser

Rhoades
Teledapter T.V. Sound Tuner
Enter No. 47 on Reader Service Card

SAE
Hi-Fi Components
Enter No. 33 on Reader Service Card

STC
Hi-Fi Components
Enter No. 34 on Reader Service Card

Sansui
Hi-Fi Components
Enter No. 35 on Reader Service Card

Sensible Sound
H1-Fi Components
Wwrite Direct to Advertiser

Shure
Hi-Fi Components
Enter No. 36 on Reader Service Card

Signet
Phono Cartridge
Enter No. 37 on Reader Service Card

Sonic Research
Hi-Fi Components
Enter No. 38 on Reader Service Card

Sonikit
Hi-Fi Components
Write Direct to Advertiser

Sony Corp
Hi-Fi Components
Enter No. 39 on Reader Service Card

Sparkomatic
Automobile Hi-Fi Components
Enter No. 40 on Reader Service Card

Speakercraft
Speaker Kits
Write Direct to Advertiser

Speakerkit
Speaker Kits
Write Direct to Advertiser

Speakeriab
Speaker Kits
Write Direct to Advertiser

Stanton
Hi-Fi Components
Enter No. 41 on Reader Service Card

TDK.
Cassette Tape
Enter No. 42 on Reader Service Card

Take 5
Audio Store
Write Direct to Advertiser

Tandberg .
Hi-Fi Components
Enter No. 43 on Reader Service Card

Tape World
Tapes
Write Direct to Advertiser

Technics.
Hi-Fi Components
Enter No. 44 on Reader Service Card

That Recording Place
Recording Studio
Write Direct to Advertiser

Tull, Mary V
Hi-Fi Components
Write Direct to Advertiser

Wis. Discount Stereo
Audio Store
Enter No. 45 on Reader Service Card

Yamaha
Hi-Fi Components
Write Direct to Advertiser

S
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FOR SALE

Worlds finest speaker kits

I.M.Frled Transmission Lines, Line Tunnels. Bextrene Drivers

JansZen Electrostalic Hybreds

Dalesford Bexirene Orivers

Radford Zero Distortion Electronics, Bextrene Drivers and
Transmission Line Monitors

Rectilinear Hgh-Output Rock/Classical oIgs

Audiophile Classics Published Mc Designs
Write for Catatog, Test Reports ket
DoptAl 89 TarraVista SanFranciaco CA 94115 Sonikit

PROTECT YOUR LPs. Poly sleeves for jackets 9¢ square bottom in-
ner sleeves 7¢ Poly lined paper sleeves 15¢ White jackets 35”
Postage $1.50 House of Records, Hillburn, New York
10931

NAME BRANO RECOROING TAPE, custom loaded Available in
cassettes. reels, and cartridges. Huge savings direct from
manufacturer. New catalogue now available. MJS, 516 Brooks
San Jose. Calif 95125 (408) 998-2693

THOUSANOS OF LIKE NEW LP's and prerecorded tapes
Catalogue—$1.50. House of Records. Hillburn. New York 10931

LOWEST AUOIO PRICES POSSIBLE
Write for our Quote: Sound Etectronics of Johnstown. 519 Wheat
Johnstown, Pa. 15902

ELECTROVOICE PATRICIAN IV, IVD, 600 and 600D. RCA Victrola
Mcintosh C22, MC275. J. Fong, 1238 Green St., San Francisco,
CA 94109

AMPEX TAPE—NEW 1800" on 7" reel 12 for $18 POST- PAID,
1200" 12 for $13 PDSTPAID—free list—WIDE RESPONSE, 6114A,
SANTA MONICA BLVD., HOLLYWOOD, CA 90038

Northern N.J.’s finest store—Lux, Mod DO-10, IMF, Grace, B&W
G.A S. Sleeping Beauty, FR, B&0, Linn Sondek, Janis and more
University Stereo, 57 E. Riggewood Ave., Ridgewood, N.J. 07450
20 minutes from the G.W. bridge. 201-447-5700

ILLUSIONS

that make one amp SEEM ‘o
have more ‘clarity, definition,
or depth’ than another!!

What are they? Which amps
are fooling the reviewers?

International Audio Review
2449k Dwight Way Berkeley Ca 94704 USA

Four issue nos. $25, eight $45. Surcharges:
first class $10, overseas surface $10, air $20.
Bank credit cards accepted.

119
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FOR SALE

FOR SALE

FOR SALE

PHONO INPUT FILTER

Don't let interference from CB, ham radio,
broodcast stations, TV gomes, hobby com-
puters bug your Hi-fi system. Just plug
m PHONO INPUT FILTERS directly into phono in-
m Put jocks for interference-free enjoyment.
m Send SASE for free interference cures. At
m your dealer or order direct

N ELECTRONIC SPECIALISTS,IXC. oot A
171 South Main St. Natick. Mass O\760°

CANADIANS: Best Hi-Fi discounts on over 96 leading Hi-Fi brands
Many exclusive factory closeout and special deals. Quotations via
return mail. Nationwide mailorder service. Free catalogs jam pack-
ed with bargains in Hi-Fl equipment, tape and recording ac-
cessories, caiculators, telephones and accessories, kits, parts,
etc. Hundreds of factory and government surplus specials too!
American inquiries weicome Rush free catalog request to ETCO,
Dept. AUA, Box 741, Montreal 1836 Hymus, Pointe Claire, Quebec
HIR IE9

Attention MARK LEVINSON Equipment Owners
If you are interested in any of the following:
Updates at No Charge o Cosmetic improvements at
No Charge e Warranty repairs o Applications assis-
tance e Information on new products
Send your name. address, mode! and serial number as
well as any specific questions you may have to Mark
Levinson Audio Systems, Ltd., c/o Customer Service
Department, 390 East Street, New Haven, CT 06511
USA

You do not have to be the original owner to qualify.

MILWAUKEE! the Audio Emporium, 6300 W Brown Deer Rd
where ears and minds are open. Audio Perfection Cables, Audio
Research, Bang & Olufsen, Connoisseur, Dahlquist, Decca,
Genesis, Grado, Grafyx, GAS. Lux, Magnepan. Polk, Revox,
Sonus, Technics. Tues. thru Sat. 10-6 or by appointment,
354-5082

Audio and TV tubes factory boxed, speakers, semiconductors—
low prices, free price list. Transleteronic Inc., 1365-39th St.
Brookiyn, N.Y. 11218 212-633-2800

BADAP-11S COMING!

LOW NOISE RESISTORS- %W, 5% from 1 to 4.7 Megohm for 3"«
each Fifty per value $0 85. Postage and handling i1s $1.00 per
order. FREE catalog and resistor sample. Components Center, PO
Box 295A. West Islip, N ¥ 11795

SEEAKRER S V.V

of Oregon
1st CLASS SPEAKER KITS
... NO HORNS . ..
... NO CHEAP IMITATIONS . . .
... NATURAL SOUND . ..
.. 7 MODELS . .. SUB WOOFER . .
... EASY TO BUILD . ..
... MONEY SAVING . . .

SEND FOR FREE CATALOG
P.0. BOX 13460
PORTLAND, OREGON 97213
(1-800-547-5534)
(1-503-232-1956)

'ROTEL QUALITY AUOIO COMPONENTS: Immediate delivery all
Rotel products including RB-5000, RX-1603. RX-1203, RA-1412,
RA-1312 Ri-1024. National Sound Company, Ft. Lauderdale.
Florida (305) 462-6862

MZ MO0 3—a new "'State of the Ant"" speaker from Precedent
Audio Products soid as a two or three way system. Superb musical
reproduction and an ingenious design. Now at PARAGON OF
SQUND. The incomparable BERNING tube-transistor amplifier and
the Paragon 12A preamp available too. Call (301) 229-2676
(Bethesda, MD) or write P.0. Box 189, Cabin John, MD 20731

SOUNO COMPONENTS INC.
EXCLUSIVE SOUTHEAST
DEALER FOR THE
INCOMPARABLE
MARK LEVINSON H.Q.D
REFERENCE SYSTEM

The H.Q.D. reterence playback system consists of the following
components:
2 Hartley 24 in sub-wooters
4 Quad ESL loudspeakers
2 Decca ribbon tweeters (moditied}
2 Levinson LNC-2 Crossovers

(100 hz & 7 Khz)

Levinson ML-1 (LEMO) preamp
6  Levinson ML-L amplifiers
1pr Hand-crafted oak or ash trestle

stands (for Quads & Decca)
THE H.Q.D. SYSTEM WITH GOOD SOURCE MATERIAL. WILL
REPRODUCE A MUSICAL EVENT BETTER THAN ANY SYSTEM WE
KNOW OF
For more information, piease write or call

SOUND COMPONENTS
2710 Ponce de Leon Boulevard
Coral Gables, Florida. 33134
305-446-1659

TWX 812-848-7627

THE AUDIO RESEARCH D-350. with a staggering kilowatt of
musical. high-definition sound—now at Barclay Recording & Elec
ronics. 233 . East Lancaster, Wynnewood. PA 19096
215-667-3048

DIAMOND NEEDLES and Stereo Cartridges at Discount prices for
Shure, Pickering, Stanton, Empire, Grado and ADC. Send for free
catalog. LYLE CARTRIDGES, Dept. A, Box 69, Kensington Station,
Brooklyn New York 11218. For fast service call toll free
800-221-0906.

Tired of audiophlle demo records? The Mark
Levinson Acoustic Recording series is for music lovers.
$15.50 per disc postage paid. Pressed by C.ID.IS.,
manufacturer of Philips and DGG records in France.
Send for information an our new releases:

Volume 8ix, classical guitar, “Eliot Fisk Plays Scarlatti
and Bach”, praised by Segovia as ‘one of the most
outstanding artists of the instrument’.

Volume 8even, “Jazz At Long Wharf", features origi-
nal compositions for piano, acoustic string bass and
drums in the jazz mode. Mark Levinson Acoustic Re-
(cJogdings Ltd., 55 Circular Avenue, Hamden, CT 06514,

SA.

ANTI-SKATING for AR TURNTABLES!! Proven counter-weight
design of nicke! steel & aluminum construction. Install yourseif in
minutes. $7.00 postpaid. (Dealer inquiries invited.} AUDIO IN-
NOVATIONAL PRODUCTS, P.0. Box 1607, Portsmouth, N.H.
03801

STEREO COMPONEN'q
Video Tape Equipment
AKAI- B'1°'C: Harman Kardon
Phase Linear-ALTEC: Kenwood +

TEAC:Marantz -Sony - Technics.
Sanyo.JVC: JBL:Pioneer+ Dual-
RCA Photographic Equipment Too!

TO ORDER CALL TOLL FREE

w0 421-8537

&%) CAMERA HIFIVIDEO ==

516 W.8 51.Downtown L.A.Ca.90014 Tel.488-0341

WESTCHESTER, FAIRFIELD COUNTY
THE LISTENING ROOM INC.
590 Central Park Avenue
Scarsdale N.Y 10583
(914) 472-4558
Cordially invites you to audition our fine line of equipment DAHL-
QUIST « DAYTON WRIGHT ESL @ DYNAVECTOR  THRESHOLD
PHASE MATRIX ¢ SNELL ACOUSTIC » YAMAHA « TANDBERG
LUX REFERENCE « QUAD ESL # KEF » GRACE » SAEC * FORMULA
4 ¢AMPZILLA It » THAEDRA o SON OF AMPZILLA » THOEBE
POLK AUDIO » NAKAMICHI « DENON # STAX » JANIS « PARAGON
* BRYSTON «DBX # AUDIO PULSE »
THRESHOLD 400 A CLASS A AMPLIFIER
We ship free anywhere in the U.S. We invite inguiries

NORTH CAROLINA

A complete selection of high quahity components for the
discriminating music lover. For your pleasure. we offer two loca-
tions drawing audiophiles from the Blue Ridge to the Atlantic,
knowledgable statf with decades ot combined experience, and
these tine products

0BX ANALOG ENGINEERING ASSOCIATES
AVID DCM TIME WINDOWS
STAX MICRO-ACOUSTICS
DENON AUDIO ANALYST
REVOX CONNOISSEUR
SONUS KEITH MONKS
LUXMAN YAMAHA
VISONIK HAFLER
ACOUSTAT FRIED
RAPPAPORT CROWN
DYNAVECTOR ONKYO
LINN SONDEK GRACE
LINN MODIFIED 707 SUPEX
PHASE LINEAR REGA

PLEASE VISIT ONE OF OUR SHOWROOMS
STEREO SOUND
175 E Frankiin St
Chapel Hill. N.C. 27514
{919)342-8546

122 Oakwood Dr
Winston-Salem. N.C 27103
{919)722-9201

B&0 4002 turntable and Nakamichi 600 cassette deck. Perfect
cond. $500 and $450 respectively. (614) 864-4268 early mornings
or late evenings.

AUDIO MODIFICATION MANUAL

Q
AY)
P
0\00“

More than 220 pages of priceless information, including general audlo
philosophy. specific design criteria, general mod instructions for ail classes of
tubed equipment and loudspeakers, plus explicit step-by-step procedures for
many common components. Latest printing includes much new information.
including a construction project for a QUIET Nuvistor (tube) subpreamplifier.
and much more. US.A $25.00... other countries U.S.$27.00. California residents
add$1.50tax. Telephone orders accepted (M/C, VISA): (714) 278-3310 AUDIO
DIMENSIONS, 8898 Clairemont Mesa Blvd., San Diego. California 92123

AmericanRadioHistorv. Com




FOR SALE

FOR SALE

FOR SALE

HADCOCK GH228:
A NEW STANDARD IN TONEARMS

Judged by the English journals to be the finest-
sounding tonearm irrespective of cost, the
Hadcock has become the new reference stan-
dard. Noted for its sense of openness and clarity
and its consistent freedom from coloration, this
arm comes complete with unilift cuing platform.

The Hadcock features a low mass, viscous-
damped unipivot design. ‘It is now available in
this country from H & H INTERNATIONAL, 354
State St., Rochester, N.Y. 14608.

VAN ALSTINE DYNA MODS FOR ST-400. ST-416. ST-410,
ST-150. PAT-5. PAT-5 BIFET. FM-5 are still the best. New $10.00
Improvement kit tor Dyna PAT-5 BIFET. Double 400 conversions for
both ST-400 and ST-416. Free mod instructions for ST-70.
MK-111and PAS-3X $100 audio circuit mods for ARC SP3-A1 All
new OC coupled VAN ALSTINE MODEL 1 preamp and MODEL 2
power amp. Crown tape electronic mods coming soon. Jensens
Stereo Shop. 2202 River Hills Or.. Burnsville. Minnesota 55337
612-890-3517

CYBERACOUSTIC LABORATORY is a research and development
center, combined with the most scientifically-advanced
audio/acoustics lab, Advanced products for '78 include AKG
pickups, Audio/Pulse ambiance system, Audio Research D-100A
& D350 (very musical), Badap-1 audio computer, Crown Digilogic
Control & SA-2 power amp, Dayton-Wright preamps and spkrs.,
dbx 3BX, Dynavector arm, EMT & Entre moving-coit pickups, FM
Acoustics, Formula 4 arm, Fried B, D, H, L, M, Q, R2, S spkrs.
Gate Maximum-Fidelity (and most direct-disc) recordings, Grado
Signature, IMF international spkrs., KEF (105!), Kenwood Purist,
Lux Laboratory Reference, Magnepan/Magneplanar, Mark Levin-
son Reference Recordings, Otari decks {home and pro!), Polk
spkrs. & Cobra Cables, RTR Direct-Drive Electrostatics, Van
Alstine amplification, Verion transformers and cables, and MUCH
MORE! at 233 East Lancaster, Wynnewood, PA 19096
215-667-3048
RENOUNCE ROTTEN RECORDINGS! Read selected British reviews
in the bi-monthly EURO-DISC GAZETTE, then order these European
discs judged the finest in technical and musical excellence. Selec-
tions mainly classical. Send for free sample issue. No obligation.
EUR0-DISC GAZETTE, PO Box 337-A, Peterborough, NH 03458
CAMPUS REPS! CONSUMERS! DEALERS! Most medium and many
high end lines available at lowest wholesale. Make 10%/40%
Repping/Demonstrating high quality loudspeaker line. Prices, in-
fo. $1 (refundalbe w/order) + SASE. (812) 332-4252. AUDIO
1010 S. Dunn, Bloomington, Indiana 47401.

HAFLER DH-101 PREAMP
We expect to be in stock on this exciting new preamp by Dec. 12th.
Kit price is $199.95. Custom wired and tested, $299.95. im-
mediate prepaid shipment via UPS. THE AUDIBLE DIFFERENCE,
435 Tasso, Palo Alto, California 94301. (415)328-1081

TASCAM 70 1/2 track in console $300; TEAC 7300 2T $800;
Sound Workshop 840 mixer 8 x 4 or 8 out, €q. echo, monitor, pan,
$500. Al perfect, less than 2 years old. (914} 358-7977 or
weekdays (201) 825-5359.

%Iumuphlle g &

7521 KENWOOD AVE.

domestic

COMING! THE CROWN Digilogic System—a digitally-controlled
preamp with customized phono front-end, SA-2 power amp, and
EQ-2 equalizer/tone control system—to Barclay Recording & Elec-

tronics, 233 East Lancaster, Wynnewood, PA 19096
215-667-3048
MILWAUKEE & WISCONSIN'S ONLY
TRUE AUDIOPHILE DEALER
Specialists in components by Audio Research, Dahiquist,

Transcriptors  SAE, Nakamichi, Bozak, SME, DBX, Revox, Infin-
ity, RTR, Phase-Linear, Tandberg. G.A.S., London-Decca, Stax,
Sonus and over 50 others. Wisconsin's ONLY Audio Research
deater with their new product line on demonstration. Plus one of
the truly largest displays of tape decks & accessories in the entire
country. Over 130 machines on display. WACK ELECTRONICS,
INC. 5722 W NORTH AVE. MILWAUKEE, W153208

MIXER made especially for tape duplication. Will produce en-
hanced high quality second generation tapes. KUHN ELEC-
TRONICS, 1821 Mills Ave ., Norwood. OH 45212

MARK LEVINSON ACOUSTIC RECORDINGS
LTD. announces open reel 15 ips MASTER TAPE
COPIES of our entire record catalogue. For informa-
tion please send your name, address, and specify what
kind of tape recorder you use: Mark Levinson Acoustic
Recordings Ltd.,, 55 Circular Avenue, Hamden, CT
06514, USA.

PERFECTIONISTS PREFER DYNAKITS
Before Purchase You Owe Yourself Our Quote Mainiine 112 971
Fronheiser, Johnstown, PA 15902

POWERED ADVENTS, $550. Post Paid. (919) 967-6087.

THE KENWOOD PURIST Series solves the interface problems which
have limited amp/preamp/speaker performance. Hear what the
raving's about—exclusively at Barclay Recording & Electronics.
233 East Lancaster, Wynnswood, PA 19096 215-667-3048

Protessional HI-FI Home Study Course—instructors include Len
Feldman, Julian Hirsch, Larry Kiein, and Larry Zide. Send $2.00.
for tull color AUDIO PRIMER and information on joining {SAC)
Society Audio Consultants, Dept. A, 49 East 34th St . New York.
N.Y 10016

STEREO CGMPONENTS AT OR NEAR DEALER COST. Stamp for
details. SCE. Box 8014 (AM778), Canton, OH 44711

AUDIO DEN LTD.
Long islanc's finest audio dealer 1s proud to announce the addition
of
AUDIO RESEARCH SYSTEM
THRESHOLD ELECTRONICS
ACOUSTAT X LOUDSPEAKERS
VERION TABLES
SAEC & DYNAVECTOR TONEARMS
EMT CARTRIDGES
GALE RECORDS
To the already fine lines of Bravura. DB Systems. Rappaport.
Rogers. Quatre. Infinity, Yamaha. CM. Nakamichi. Fulton (60. 80.
100 in stcek). Dahlquist. RTR. Polk. Avid. Magneplanar. Quad
(ESL and electronics) Lux. Onkyo. B&0. Revox. Crown. Sonus
Grado Signature. Denon. Grade Formula Four and Shetfield Labs
FREE INSTALLATIONS INN.Y AREA NO CHARGE FOR SHIPPING
AUD{O DEN LTD.
1320-34 Stony Brook Road
Stony Brook. New York 11790
516 751- 3350

uunh Studio

Handling only the finest in

7459 ELMWOOD AVE.

imported

CINCINNATI, OH, 45236 f LI IR i =T Xo ] IIDDLE TON, Wi. 53562

PHONE 513-984-0355 jhe

incomparable MARK
LEVINSONHQD SYSTEM

PHONE 608-831 -5955

A complete selection of *limited edition'' records 's available. Each store has private

listening rooms, also professional sales and service staff.

Delivery and set-up can be

easily arranged. Send for a FREE copy of our BROCHURE and NEWSLETTER.

AUDIO @ July 1978
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SAVE! Demos & Trades

(& some new mdse)

Audip Research D150 Pwr Amp $2,400
Sony MX 16 Mixer $325
Fried Model RN Spkrs (pr) $495
Kenwood Model 7 Spkrs (pr) $1,250

Fulton Model J Spkrs (pr)  $1,400
Lux C-1000 Preamp $595
GAS Thaedra Preamp $595

Items subject to prior sale.
Phone or write for individual details.

(slov SIERED &

1391 S. Hamilton Rd. Columbus OH 43227
614/235-7575

VAN ALSTINE FETSilc, latest version $275. Van Alstine 410x,
fatest version $550. Both perfect. (813) 736-1852.

MINT D76-A, GOLD PANEL, {N WARRANTY—Mayware Formula 4,
perfect—B&0 cartridge, hardly used—Reasonable offers, pick-up
only on D76-A. (215) 469-9148.

SOUNDCRAFTSMEN PREAMP $295; Dyna 150 $150; Phase 400
$275; Sony 5130 Tuner $150; Pioneer Var X-over $100;
DeCoursey X-over, 75 Hz $75; Mono 60w. amp $40. Trades for
receivers/int. amps are welcome. (502) 454-7447 anytime

EMPIRE 398 turntable with Shure VI5 IIl $125, Fulton 100
Speakers $175 each, Crown IC150 $150, (303) 576-0844 PM.

EV RE-20 MIKE—never used—$225 (609) 429-6472.

ELECTRONIC BARGAINS, CLOSEOUT, SURPLUS! Parts, equip-
ment, stereo, industrial, educational. Amazing values' Fascinating
items unavailable in stores or catalogs anywhere! Unusual FREE
catalog. ETCO-008, Box 762, Plattsburgh, NY 12901

KLIPSCHORN CORNER BASS $45D. (802) 295-9030.

MAGNECORD 1024 w/cases 4 heads mint $500. Thorens
TD124/0rtofon arm $100. Jim Memery, 31 Bette Dr., Manchester,
CT 06040.

Are your speakers sitting on the floor? It so,
you are probably missing out on the best sound
quality your speakers are capable of

producing, and turning your
llstenm? room into a gigan-
tic woofer. Introduce your
speaker to “The Stand” by
Mastercraft Audio. "The
Stand” will ® Place your
speaker at the perfect height
for best sound projection

sta'hd

» Isolate lower trequencies
from the floor ® Accommo-
date most speakers from the
mini to the esoteric. Fea-
tures include oil finished
wood posts with tops and
bases in black matte (stained
wood veneers for deluxe
models), non-siip speaker
mounts, concealed speaker
wire provision, and feet to
minimize resonance. “The
Stand” at your nearest audio
dealer or write —

Mastercraft Audio
P.O. Box 2661, Huntington Station, N.Y. 11746)

\ Dealer inquiries invited.

Model 103

Model 210

V4

Model 111
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Name

. The Apt/Holman Preamplifier

[ For literature, the name of your local dealer,
and ordering information, please check the box.

} [ For a collection of five technical papers by
@ Tom Holman, please check the box and send $2.00.

$447.00
Address

Apt Corporation Box 512 Cambridge, Massachusetts 02139

ELECTRONIC CROSSOVERS—ALL TYPES. Updated definitive
bookiet describes applications, how to improve speaker systems,
$5.00 postpaid, credited to first purchase. Huntington Electronics,
Box 2009A, Huntington, Conn. 06484.

‘00ES YOUR OEALER KNOW ABOUT BADAP-1?

WE STILL HAVE NEW CROWN TAPE DECKS IN STOCK!!! Barclay
Rec & Elec, 503 Haverford Ave., Narberth, PA (215) 667-3048.

EQUIPMENT FOR SALE: JVC QL-10 (new In box) $800, Sony
STR-7800 (mint) $485, Genesis Il pr. (mint) $465, Akai 6x-3700
(mint) $430, Technics SA 6700 (4 chan., good cond) $250. Dual
122a w/Stanton 681 EEE (good cond.} $100. Evans House, 307
Meadow Rd., Syracuse, NY 13219. (315) 468-4834.

ALTEC LANSING 820A Voice of Theatre mahogany corner speaker
with two 15 in. woofers, large mulicelluiar horn & cross-over, circa
1950. Best offer (212) 365-9019 evenings.

MARANTZ MOOEL 150 FM Tuner with Oscilloscope, $350;
Quintessence Pre-Amp, $275; SAE Mk30 Pre-Amp, $150; SAE
Mk31B Power Amp, $175; Koss ESP-9 Electrostatic Headphones,
$65. Hank Batta, 2104 Lakeside Drive, Lexington, KY 40502.

SUPERB LUX C-1000 preamp $650; Transcriptor Hyd. Ref. T/T
$300; Quad 405 amp $300; all perfect (713) 444-0772.
MAGNEPAN MG II's (early version) $500, Marantz 7T $175. (206)
943-5420, evenings. Dlympia, WN

NV ymmetry

ACS-| Electronic Crossover
TRANSIENT PERFECT

“pEsiGN BY John Curl

Suggested Retail $550 Rack Mount $570
NOW AVAILABLE AT THESE DEALERS

THE AUDIBLE DIFFERENCE
435 Tasso, Palo Alto, Ca 94301, (415) 328-1081

SOUND COMPONENTS
2710 Ponce de Leon Boulevard
Coral Gables, Florida 33134 « (305) 446-1659
If there is no dealer near you, prepaid
shipments anywhere in the USA available from
AUDIO SALES ASSOCIATES

511 - 11th Ave. San Francisco, Ca 94118
(415) 386-7227

MARANTZ 7C, 7R, 9§; Marantz 7 Professional Rack Mounting
Panel, Mcintosh C-22, MC-275. Kazuo Takishima, 33-7-1421,
Takashimadaira, 2 Chome, tabashi-ku, Tokyo, 175 JAPAN.

LUX MB 3045 All triode power amps (2), immaculate, $575. (212)
454-3205.

ARC TUBE AMPS: (1) Audio Research D51. {1) Audio Research
D75. Phone (612) 475-1271 evenings 6:30-8:30 C.S.T. onMon.
Thur., Sat. or Sun.

SHEFFIELD DIRECT OISCS. Lab 1 and Lab 2. Factory sealed. Best
offer. C.J. Keeler, 6 Heritage Ln., Colchester, VT 05446.

CROWN S$X-744 deck, best offer (617) 388-4207.

VAN ALSTINE DOUBLE Dyna-400. (404) 255-2793.

PIONEER REVERB. AMP 202W—Mint. Cond. —$59 or Best Otfer.
(212) 686-4861. S. Ahmed, 320 E. 25 St., New York, NY 10010,

CITATION Ul preamp with deluxe case $175.00. (205) 821-5007.

LOWEST PRICES: BOSE, SAE, NAKAMICHI, dbx AND MANY
MORE. QUOTE FROM DYNAMIC SOUND, BOX 168, STARKVILLE,
MS 39759.

CABINETS FOR DYNACO PREAMPS, tuners, quadaptor, stereo
120. Literature. GEDMETRIX CABINETS, Box 612, Mexico, MD
65265.

FOR SALE

POLK AUDIO MONITOR SERIES

AUDID BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers. Compare them to the finest
loudspeakers in the world. Both the Seven ($139.99 ea.) and the
Ten ($199.95 ea.) utilize high definition polymer laminate bass
midrange dnvers, wide dispersion soft dome tweeters and fluid
coupled sub-bass radiators. They are capable of reproducing a
highly defined phase accurate three dimensional sonic image
which rivals the thousand dollar super speakers. They sound great
with a smail receiver, yet reveal the fine subtleties of state of the
art electronics like Levinson. Nakamichi. Essence and G.A.S.
Shipped free in U.S. Send for free brochures on Polk or our other
fine lines. AUOIO BREAKTHROUGHS, 1534 Northern Bivd..
Manhasset, N.Y. 11030; 516-627-7333.

HI-FI ENTHUSIASTS WANTED!!! Earn more than just spare money
in your spare time. We need campus representatives to seli name
brand stereo components at discount prices in your area. No in-
vestment required. Serious inquiries only please. Contact: Mail
Order Dept.. K&L Sound Services Co., 75 N. Beacon St.. Water-
town, Mass. 02172

LOWEST OISCOUNT PRICES ANYWHERE on audio equipment. All
major brands discounted. Write for quotes, K&L Sound Services,
75 N. Beacon St.. Watertown, Mass. 02172

KOSS MODEL | AND IA BEST OFFER: NO REAS OFFER REFUSED—
KENNETH JOSEPH 6 SHELVIEW OR. SHELTON, CT 06484
203-929-0647

RACK LABS—Variable stereo crossovers turntable from 250 Hz to
7K Hz. Portable disco mixers and 5 band teedback eliminator. 136
Park St., New Haven, CT 06511.

DO YOU WANT TO BE AN AUDIO INSIDER? You can be it you read
the AUDIO FORUM., the only audio information publication devoted
to the interests of both the audiophile-music lover and the audio
protessional. Every one can use the AF. Dealers, Importers and
Reps find out about the new products and companies—weli betore
their competitors. Manufacturers and designers use AF to bring
their design philosophies and products to the attention of the in-
terested public in an ongoing dialogue. Plus audiophile commen-
taries, free personal ads and much more. Whether you make a liv-
ing in audio or just want to be in on the action, subscribe today by
sending $15 ($18 first class, $22 overseas air) for six bimonthly
issues t0: AF, Box 578-A, Fairfax, CA 94930,

QUALITY VACUUM TUBE PREAMPLIFIER

The conrad-johnson stereo preamplifier offers breathtaking impact,
clarity, and definitton. Low noise, precision audio circuitry com-
bined with highest quality switches and controls and elegant,
durable gold anodized aluminum facepiate and knobs provide
lasting beauty and performance. Available from selected dealers or
direct for $499. Write for information: conrad-jehnsen design,
inc., 1474 Pathfinder Lane, McLean, Va. 22101.

SAN DIEGO, CALIFORNIA
FULTON/FMI-BRAVURA-PRO  MUSICA, AUDI0 RESEARCH,
MAGNEPLANAR, KMAL record cleaning. Audio Pulse and other
state-of-the-art components. Mission Bay Audio, 4501 E. Mission
Bay Or., San Diego 92109.

AKG, AMPZILLA, ARISTON, BEYER, CIZEK, CROWN, Danhiquist,
DB Systems, Denon Electronics, Entre, Fons, Grace, Grado
Signature, Infinity, Nakamichi, Ortofon, PHASE LINEAR, PMI
REVOX SAE, SAEC, Sennheiser, Sequerra, Sony, Stanton, Stax,
Supex, TASCAM, Technics, Thorens, Audio Puise, Acoustat, |.M.
Rogers, Ram, etc.

HI-FI HAVEN
28 Easton Ave.

New Brunswick, N.J. 08901
201-249-5130

AmericanRadioHistorv Com

AR-LST-t's mint condition w/boxes. Asking $320.00. (203)
397-0839 eves.

ARIZONA AUDIOPHILES

Dahlquist, S.A.E., Revox, Rabco, Nakamichi. Yamaha, Crown,
Grace, Stax, Tandberg, Sonab, Supex, Gale, Klipsch, Phase
Linear, Uher, Burwen, J.B.L., Harmon-Kardon Citation, A.D.S.,
Spectro Acoustics, Beveridge, Sennheiser, Teac, Thorens, Stan-
ton, Aiwa, Stax, Micro-Seiki, Fidellty Research, Genesis, Op-
tonica, R.T.R., B&W, Toshiba, DBX, Signet, Mitsubishi and Mit-
sublshi V.S.S.

JERRY'S AUOIO EXCHANGE
PHOENIX—334 E. Camelback Rd. (602) 263-9410
TEMPE—130 E. University Or. (602) 968-3491
TUCSON--5750 E Broadway. (602) 622-7407
MAIL ORDER HOT LINE—MR. WOZ (602) 265-7841

SMALL
WONDER \

expensive, imported miniature
systems, yet only costs $55 each.
Because you assemble it in less
than an hour with oniy a tube of
special adhesive. See it in our 54-
page color catalog/manual of kits,
raw speakers and accessories.

You can get a vir-!
tuat wall of sound
out of two-element
hgh-fidelity stereo
speakers only ten S8
inches high. With {7
1" dome tweeter
and 6 woofer, the
Speakerlab Point
One out performs the

735 N. Northlake Way
Seattle, WA 98103




FOR SALE

STATE OF THE ART
IN

MIAML, FLORIDA
Quite simpty. only the very finest in audio components . Mark
Levinson Audio Systems

featuring: H.Q.0. System, LNC-2. ML-1, ML-2, LNP-2. JC-1-AC

&0C
Great American Sound., Fu'ton Musical Industries, Quad (ot
Engiand). Stax, Acoustat-X, Magnepan, Sonex, Gale, KEF,
Rogers, AG!. Audio Pulse, Lentek, Yamaha, IMF Electronics,
Fidelity Research, Grace, Supex, Promethean, Linn Sondek, M&K,
Braun. Janis, Sequerra, Bang & Oiutsen, Armstrong, KMAL. Dec-
ca, Lecson, Naim, Rabco, Otari, Spendor, Rega, AEl, Bryston,
Pyramid. Also. Discwasher record care products and audiophile
records such as Mark Levinson Acoustic, Sheffield, Audio Lab.
M&K, Reference Recordings. Crystal Clear. Gale.

SOUND COMPONENTS INC.

2710 Ponce de Leon Bivd.

Coral Gables, Florida 33134

305-446-1659
TWX:810-848-7627

Mastercharge & Bank icard pted. We ship mall order
prepaid whhin U.S.
ONLY TEN MINUTES FROM THE MIAMI INTERNATIONAL
AIRPORT—WE WELCOME VISITORS FROM ABROAD!!!

SOUND AOVICE MAGAZINE: Now, in issue 5, an exclusive in depth
interview with John Iverson ot Electro Research plus a look at his
new electro kinetic phono pickup Also reviews of power
amplitiers: Threshold 400A, DB Systems, Stax DA-80, and
Yamaha B-2. We compare, sonically, the Linn-Sondek and
Technics SP10 MK il turntables, with objective as well as listening
tests. We present Part | of an extensive survey of tone arms, in-
cluding the Breuer Dynamic, Dynavector, Black Widow, Maywara
We look at the state- of-the-art in headphones, plus a comparison
of some surprising moderately priced loudspeakers also. Insight
into the super audiophile discs coming from Japan. Plus a rebirth
of reel-to-reel tapes. And much more. Sound Advice: 4 issues $15
first class and $18 overseas (sent airmait). Check or Money Order
U.S. Funds made payable to "*Friday Publishing Inc.”" To: Sound
Advice, 68 Post St., Suite 226, S.F. CA 94104

BACK ISSUE MAGAZINES. Over 200 titles. 1830 to 1978. Send
stamped Envelope. Free List. Everybody's Bookshop. Dept. AU,
317 West 6th, Los Angeles. Calif. 30014.

CODE-A-PHONE Answering Machines. Shipped Prepaid and in-
sured. Call for low prices.M.C., B.A.C. accepted. AN AUTOMATIC
ANSWER (408) 649-0099. Ca (800) 682-4844.

WHAT IS BADAP-1?

AUDID RESEARCH 0-150 amp $1995.00. Fuiton Model "'J’
speakers with cover cubes $1550.00. Jim (215) 322-6358.

NEW QLS-1 DISCOUNT 20-25% (803) 781-4638 6-8 pm EST.

ATTN: LEACH AMP BUILDERS: news letter & hard to find parts
sources. Prebuilt details. TA, BOX 90 RRI, Surry, ME 04684.

POLYDAX (AUDAX) Bextrenes, soft domes, woofers, super-
tweeters, Decca Ribbon Tweeters, crossover parts, TA Box 90,
AR1, Surry, ME 04684

GOLDEN 2858 W. Market Street
gramophone & Akron, Ohio 44313
Direct DIscs Phone (216) 864-4411
Audio Research  Discwasher Eraglg Rogers
Advent DynaVector Kenwood Setion
ADS Electro Research | inngondek  Shure [1IG
Armstrong EMT Magneplanar Sonus
Bravura FMi (Fulton J) Nakamichi Stax
Connoisseur Grado Signature  Rappaport  Technics
Denon GAS Ampzilla tl Revox Threshold

AUDIO » July 1978

THRESHOLD GAS
BEVERIDGE LUX
PARAGON DCM
BRYSTON  GALE

udio (E)xcellence

A UNIQUE STEREO SHOWROOM DEDICATED TO THE PERFECTIONIST
Presenting Components from the Prestigious Companies of

SNELL ACOUST
VAN ALSTINE
FULTON CART.
GRADO SIG.

AT LAST, AN AUDIO SALON IN NORTHERN CALIF. ADVANCING
THE ART IN THE ATMOSPHERE OF OUR ELEGANT SOUNDROOMS!

584 Washington Street, San Francisco 94111  415-433-1335

CIZEK
ROGERS
EPA 100
HARBETH

ANOTHER AUOIOPHILE PUBLICATION?

All issues of AUDIO UPDATE have been published ON TIME. Up-
date Seven featured an explanation of ‘‘supercables'’, with
reasons why some cables operate better than others. Update Nine
offered a complete technical and user report on the Rogers
LS3/5a, with a computer-assisted analysis of the crossover and a
gulde to the use of this remarkable speaker system. In each issue,
you’ll find modifications to perfectionist equipment . . . Look for
the Marantz Nine, the Lux MB3045 and others . . . includes step-
by-step procedures. If your library doesn’t include this bi-monthly
publication, your system is not performing as weli as it could. An-
nual subscription $10 U.S.A., $12 Canada (add $1.50 for first
ciass maili, $12 other countries (add $4.74 for airmail). AUDID
DIMENSIONS, 8898 Clairemont Mesa Blvd., San Diego, CA 92123.
(714) 278-3310.

THE HI-FI GAME is fun, funny, fast, and challenging, t00. A board
game for two or more players. Immediate delivery. $11.95 to PENi-
JON GAMES, Box 2129, Martinez, CA 94553.

MEASURE FREQUENCY RESPONSE OF ROOMS, SPEAKERS, elec-
tronic components, live instruments, etc. Hand-held Real Time
Analyzer and Sound Levei Meter with built-in professional quality
condenser microphone can be used for recording. Reads to +0.5
dB. tvie Octave Analyzer IE-10A, $595.00. 1/3 Octave Analyzer
IE-30A—with lots of extra goodies—$2,800.00 Pink Noise
Generator, $175.00. Prices postpaid with money-back guarantee.
JML Company, 39,000 Highway 128, Cloverdale, CA 95425

ELECTRO OF NORWAY
We are pleased to be the first dealer in this country selected by
Eargasm, Inc. to offer this incredible amplitier and preamplifier
This superior preamplifier is capable of driving the amplifier to its
full slewing rate of 126 microvoits per second, as well as directly
powering higher output moving coil cartridges. The high bias AB
amplifier is fully class A at 16 ohms. Unbelievable on QUADs and
LS3/5A. We stock these units for our most discriminating clients.
Call for an appointment for 2 demonstration.
PERFECTIONIST AUDIO LTD.
P.0. Box 174
Pleasant Gap, Pennsylvania 16823
(814)-359-3007 or (814)-238-4071

NEW JERSEY-NEW YORK AUDIO PERFECTIONISTS: Audition:
SNELL ACOUSTICS TYPE A loudspeaker, SPENDOR BC-1 & SA-1
speakers, JR 149 & JR SUPERWOOFER. SONEX Il Time Aligned
Speakers. Also: CONRAD-JOHNSON, RAPPAPORT, A.G.I
ARISTON, GRACE, & HADCOCK tonearms, PROMETHEAN |1 cart-
ridge, DECCA products, AUDIO SOURCE & COLUMBIA cable,
CRYSTAL CLEAR & SHEFFIELD discs & many others. G-B ELEC-
TRONICS P.0. BOX 385 HAWTHORNE N.J. 07507 (201) 427-8885
for appt. Saies & Service since 1945,

LEACH LOW TIM AMPLIFIER NOW AVAILABLE IN WEST. For info
write G. Max Carter, Box 26A, Goldcamp Rd., Colo. Spgs., CO
80906

AmericanRadioHistorv.Com

RCA DIRECT TO DISC RECORDS. The incredible recordings of
Beethoven's ‘‘Appassionata’’ piano sonata and Lew Tabackin's
jazz quartet session ‘' Trackin'* are availabie by mait order. These
two fine records have been reviewed by ‘‘Absolute Sound'’ and
‘Stereophile™ magazine. Each record is $14.00 postpaid. Visa
and MC honored. Send for records or reprints of record reviews to
SPECS Corp., 130 Fallen Leaf Drive, Hilisborough, CA 94010.

W.E. 594A Driver. 21 Holly Hill Or., Mercer Island, WA 98040.

SONY ST 5000 FW $180. 21 Holly Hilt Or., Mercer Isl., WA 98040.

DBX 128 $450 new—sell $215—mint. Call Tom (414-682-1882.)

PIONEER M-22 CLASS A power amp, $450; Shackman cylindrical
efectrostatic tweeters, $200 pair; all mint. Dick Schoener, 1643
Colby Ave., Los Angeles, CA 90025.

RECORDS

BY-THE-SEA RECDROS makes two audiophile records available
direct to the purist at a savings. Both records utilize a CCIR
Stellavox, 2 Bruel and Kjaer Mic's, no EQ, mixing, limiting or
enhancement. Available at $7.00 each (FL residents ad 4%) plus
25 shipping
AR3103 MIAMI CHAMBER TRIO (Classical)
AR4104 JOE ROLAND'S BAYSHORE QUARTET (Jazz)

Dealer inquires welcome. BTSR, INC., P.0 Box 63-3368, Miami,
FL33169.

‘RHODE ISLAND MUSIC
PHILES

If faithful musical reproduction is what
you're after; and not the seductive decep-
tions of musical phantoms, then take a trip
to Newport.

KIRKSAETER GRACE

LUXMAN KEF 1
CONNOISSEUR
RTR

I.M. FRIED
DB SYSTEMS
ARISTAN KEITH MONKS
DAHLQUIST SUPEX

DECCA JvC

HARMAN KARDON GRADO

ORTOFON AVID

SOUND CONCEPTS STAX

AKG BREUERDYNAMIC
SATIN FU

Definitive Systems
FINE STEREQ U AUDIO COMPONENTS

26 Memorial Bivd West, Newport, Rl 02840
847-5740 847-5741,

MUSIC BY THE SEA

123



124

BUILD YOUR OWN
SPEAKERS
SAVE
50 TO
75%

Send for FREE 40 page Catalog/Manual
Speaker Kits - Components - Crossovers
ACUSTA CRAFT

Dept. AU P.O. Box 12030
Shawnee Mission, Ks. 66212

RECORDS

FOR 0ISC JOCKEYS ONLY. European & Canadian imported
records. Retail & wholesale. {Oisco oniy.) Call Mike Pabone, PRO
SOUND ASSOCIATES, Toll free (800) 221-3235 or (212)
747-0600. 44 Trinity Place, New York, NY 10006.

JAZZ DELETIONS —Large Selection. Free Catalogs (Set Price/auc-
tion). JAZZ HOUSE, Box 455 (AUQ), Acelaide P.0.. Toronto,
Canada M5C 2J5.

JAZZ, ROCK, CLASSICAL Big Band LP's, Tapes, Current Imports,
Cutouts, Catalogs, $1. NERT, Box 268-A, Lawrence, MA 01842,

FREE SOUNDTRACKS & CASTS CATALOG! Personalities' ST/0C
Valuebook: $4. RTSA711W. 17th G-1 Costa Mesa, CA 92627.

“RECORD JACKETS. Replace old, torn, LP jackets with clean,
glossy, pure white or black jackets. Plastic lined inner sieeves, 78
sleeves, opera boxes. Free catalog. CABCO A6, Box 8212, Colum-
bus, Ohio 43201,

SEARCHING? LP's! DISContinued Records, 216 North Rose, Bur-
bank, CA 91505.

SOUNOTRACKS—JAZZ—POP. Vincent, Box 5202, Long Island
City, NY 11105.

SERGE'CHALDFF! HAWK! BILLIE! BIRD! BUO! PRES! If albums by
these great jazz artists turn yeu on, write for free catalogs to
CHARISMA, Box 455, Adelaide P.0., Toronto, Canada M5C 1J6.

RECORD PRESSING. Custom album jacket design, printing. Tapes,
45s. From your tape to finished product. Deal direct. NASHVILLE
ALBUM PRESSING, 617 7th Ave S., Nashvile, TN 37203
(615)256-0121

DIRECT TO 0ISC RECORDINGS: Afl labels inciuding Shetfield,
Crystal Clear, M&K, Umbrella. Send $1.00 for catalog. Discon-
nection, 4201 Jetton Ave., Tampa, FL 33609

Exclusive Conn. dealers
for Dick Sequerra’s
Metronome 2+2W

Take

Loudspeaker.
PYRAMID M&K
RAPPAPORT DENON
BRYSTON HAFLER
WATSON LAB SYMDEX
PROMETHEAN  JR 149 Progressive

KEITH MONKS  ADC
SOUND CABLE CYBELE

Audiophile
Services

® One of the EAST COAST'S
largest Direct Disc dealers

® KEITH MONKS record cleaning
center

® Large consignment listings

® Appointments available any
evening

TAKE 5 AUDIO
32 ELM ST.
NEW HAVEN, CT. 06510

(203) 777-1750

WANTED TO
BUY OR TRADE

WANTED: WESTERN ELECTRIC DRIVERS, Models 594A, 713C,
TA4181A, 575A system & horms . Technical manuals and drawings
also wanted. K. Ishikane, 175-20 Wexford Terr. 11T, Jamaica
Estates, NY 11432

WANTED: Power transistors and driver boards for Scott 387
receiver. Ray Cendroski, 477 E. 319 St., Willowick, OH 44094

WANTED—pr Klipsch Hersey spkrs. mod—Ilate model. M. Fader
(302) 239-7689.
INFINITY 2DGGA LOUD SPEAKERS WANTEOD. GODD PRICE. WRITE
T0: PER MORTEN JOSEFSON, OSTSKOGEN TERR. 11, 3470
SLEMMESTAD, NORWAY.

TO ALL MUSIC mig. companies. Wanted to buy any type of
musical instruments, drum, horns, Stereos. synthesizers, efc
etc.. etc. at manufacturers cost. Send information, Gary Lewis
Wholesale Co., 1813 Norwood. Toledo, Ohio 43607

WANTED: Leak TL50 any condition. D. Lester, 5944 Marden Lane,
Oakland, CA 94611 (415) 399-2294

MARANTZ 7C, 9. State price, condition, phone J. Fong, 1238
Green St., San Francisco, CA 94010.

OPEN REEL, pre-recorded tapes. Rock, folk, jazz. classical
stereo, quad. Ray, 2282 Woodward, Lakewood. Ohio 44107

CASH FOR your unwanted LPs & reel to reel tapes Records, Box
323, Hiliburn, New York 10931

MARANTZ 7C, 9, 8B, 1, 2, 6. Mcintosh 22, MC275. State price,
cond., phone. P.0. Box 962, Hoilywood. CA 90028. Call (213)
851-1107.

WANTEO—LAFAYETTE FACTORY SEALED HI FI KITS or wired
units of the 50’s and 60's, used KT 100 AM-FM tuner. Top § for
these. King C. Harrison, 4575 Willow Hills, Cincinnati, OH 45243.

INSTRUCTION &
EDUCATION

EXTERNAL DEGREES. CULA, 1111 Wilshire, L.A., CA 90017.

BECOME A 0J! Learn how to receive free records, tapes, get an
FCC broadcast license, start your own station. Free details.
“‘Broadcasting’’ Box 5516-N6, Wainut Creek, CA 94596.

CLASSES IN MUSIC RECOROING. Record Production, publishing,
disc mastering, film recording. Taught by famous engineers and
producers. Held in 16/24 track recording studios. Contact:
University of Sound Arts. 1508 Crossroads of the World,
Hollywood, CA 80028. (213) 467-5256

INTENSIVE SUMMER WORKSHOPS in Recording Techniques,
Electronics, Electronic Music, Jazz Improvisation, Instrumental
Master Classes. Write Frank Stachow. Lebanon Valley College,
Annvilie, PA 17003.

TAPE RECORDINGS

THRILLING LIVE OPERA TAPES. PERFORMANCES SINCE 1930'S.
incredible variety. Reel, cassette. Magnificent Free catalogue. Live
Opera, Box 3141 Steinway Station. L.1.C. N.Y. 11103

AmericanRadioHistorv Com

SERVICES

CUSTOM RECORDING SERVICE, Tapes. discs. and cassettes
Stereo and mono  Live and copies. Editing. Masters and press-
Ings. High quality at reasonable rates. Joseph Giovanelli, Audio-
Tech Laboratories, 2819 Newkirk Ave.. Brooklyn, N.Y. INS-7134.

NASHVILLE RECORD PRODUCTIONS WiLL PRESS HIGH QUALITY
PURE VINYL RECOROS FROM YOUR TAPES SEND FOR SAMPLE
RECORD AND PRICE LIST. ALSO FINEST DISC MASTERING. 469
Chestnut St., NASHVILLE TENNESSEE 37203

MOVING COIL CARTRIDGES RETIPPED. $35.00 Elliptical or
Shibata. Diafix, Box 762, Hightstown, N.J. 08520.

YOUR MAIL-OROER TAPE SPECIALIST IN WASH. D.C. SAME 0AY
SHIPMENT-DISCOUNT PRICES-BASF, SCOTCH, MAXELL, TOK &
CAPITOL. FREE PRICE LIST. SAXITONE TAPE SALES, 1776 COL-
UMBIARD. N.W., WASH. 0.C. 20009

SPEAKERS

SURPLUS SPEAKER CABINETS
FINISHED & READY FOR YOUR ORIVERS
Send for your FREE pictured literature to America’s largest surpius
cabinet dealer

OHIQO MERCHANOQISE
2825S. MAIN ST, AKRON. OHI0—44319

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKERS SERVICE
655 Sixth Avenue, New York, N.Y 10010
212-CH3-4812

BUSINESS
OPPORTUNITIES

EXCEPTIONAL PROFITS. Must know eiectronics. Send $2.00 (or
business letterhead). Box 809, Boyton Beach, Fla. 33435.
BUMPER STICKER PRINTING OEVICE. Cheap, simple. portable.
Free details. BUMPER, POB 22791 (WW), Tampa, FL 33622.

CAMPUS REPRESENTATIVES—Earn big money as a QS| Campus
Rep! For info. contact QUAORAPHON!C STUDIOS INTERNA-
TIONAL, 4151 Emerson St., Skokie, IL 60076.

RADIO-TV JOBS ... Stations hiring nationwide! Free details:
"‘Job Leads,"’ 1680-HK Vine, Hollywood, CA 90028.

CABLE FM BROADCAST STATION. Unique no Investment/ex-
perience business makes money! Others work for you. Free
details. "“CAFM’", Box 5516-N7, Wainut Creek, CA 94596

HIGH FIDELITY

UNZOO OBFUSCATION OF SALON AUOIG STATE-OF- ART: ADS,
BOSE, YAMAHA, B&0, McINTOSH, KLIPSCH, AUDIOPULSE, SAE,
THRESHOLD, JANSZEN, KEF. DAHLQUIST, ANALOG, BRYSTON
OTHERS AT BEST OISCOUNTS. Professional Audio Engineers
available for FREE, no b s. Advice information. (Send $1.00 for
priority mail, postage, literature.} Trade-Ins. GOLOEN EAR AUDIO-
ELECTRONICS. Specific quotes: G.E.A.—E., P.0.B. 296, Idanho
Springs, Colorado, 80452 (303) 582-5200, 9:00 A.M_—-9:00 P. M.
(M.S.T)

PLANS & KITS

LINEAR AMPLIFIER amateur 2—30 MHz, 100 watt solid state.
FREQUENCY COUNTER, 300 MHz, portable/mobile, .4"-7 digit
desplay, memory Splatter free VOX- COMPRESSOR modulation
booster. OMNIPOLARIZEO BASE ANTENNA. Complete pians $3.00
each, any 3/$750, ail/$10.00 Free catalog. PANAXIS Produc-
tions, Box 5516-N6, Walnut Creek, CA 94596.

TAPE-SLIDE SYNCHRONIZER, multiprojector lap-dissolve plans,
$5.50. with mixer, compressor, preamp schematics, $8.50. The
Millers, 1896 Maywood, S. Euclid, OH 44121



MUSICAL
INSTRUMENTS

UP TO 60% OISCOUNT. Name brand instruments. Catalog
Freeport Music, 114R Mahan St. W. Babylon, N Y 11704

RADIO PROGRAMS

RENT RADIO SHOWS: Make your own copies or just listen. Great
way to build your collection reasonably Catalog $1 refundalbe
OTR Rental. Box 1146, Livermore, Ca. 94550

YESTERDAYS RADIO ON TAPE. Reels-Cassettes. Quality Sound,
Reliable Service. Catalog $1.00 refundable with first order
ADVENTURES, Box 4822-A, Inglewood, California 90302.

1930-1962 RADIO PROGRAMS. Beats television!! Tapes. $1.00
hour! Established esteemed dealer, informative 200 page catalog
$1.25 Cassette samples $2.00. AM Treasures. Box 192AU.
Babylon N.Y. 11702

VINTAGE RADIO: Lowest rates, post free. Traders welcome. Aiso
trading for comics, fiims, pulps, efc., video tapes, too. SIGNALS,
Box 5063, Sta. E. Edmonton, Alta., CANADA.

CATALOGS. Broadcasts, soundiracks. Personatities of Thirties.
Forties. Box 225, New York. N Y 10028

WHILE YOU WERE LOOKING for out-of-print records. you
should’'ve been looking for us. OtSContinued. 444 S Victory
Bivd., Burbank, Ca 91502

SHOW ALBUMS—Rare Out of Pnnt LP's, 64 page fist $1.00
Bakers Wife cast LP $9 95. Broadway/Hollywood Recordings,
Georgetown, Conn. 06829

VINTAGE RAD10: Lowest rates, post free, traders welcome, shows
for comics, etc. SIGNALS, Box 5063, Station E, Edmonton, Alta.,
Canada.

GOLDEN AGE RADIO. Your best source for radio, tapes—reels or
cassettes. Box 25215-DA, Portland, OR 97225.

RECORDING

ONLY THREE THINGS REALLY MATTER
IN APREAMP’'S PERFORMANCE

1. Accuracy of frequency response 2. Low noise 3. Low distortion

The DB Systems DB-1A has. . .

1. The most accurate phono equalization avail-

able (£ 0.07 dB 10Hz - 40kHz).

2. Noise as low as any on the market with actual
(moving magnet type).
3. The fowest distortion of any preamp available

cartridge attached

(less than 0.0008%, 20Hz - 20kHz).
DB SYSTEMS

P.O. Box 187

e Jaffrey Center, NH 03454

TAPE &
TAPE RECORDERS

TAPE &
TAPE RECORDERS

BLANK TAPE SALE
MAXELL RECORDING TAPE

WE ARE PROUD T0 CARRY THE COMPLETE
QUALITY LINE OF MAXELL PRODUCTS.

TOK SA-t60 $2.07 Scotch Master | C-90 .. .. $2.79
TOK SA-C90 2.95 Scotch Master Il or Il C-90 3.24
TOK AD-C90 2.39 BASF Studio or CRO® C-90 2.69

Discwastier System . 13.50 BASF Prof. 1) or 11l C-90. .. 3.09
Minimum order 12 pieces. All tapes can be assorted. PA add
sales tax. Shipping $2.50 per order. Or write for complete cata-
log. (412) 287-5595

TAPE WORNLD, 220 Spring St.. Butler, PA 16001

SAVE $$$ ON BLANK CASSETTES—First line state-of-the-art
guaranteed performance. Simple ordering. No minimum. Fast free
shipping. Sample C-46, $1.00. Larksong, Box 641, Point Arena,
CA 94568.

OPEN REEL TAPES. 7% ips. Oolbyized releases from RCA Lon-
don. DG, warner and others. Airline tapes and quad Catalog $1.
refunded on first order THE REEL SOCIETY. 8125-A Lankershim
Bivd . N Hollywood. CA 91605

EVERYTHING ON OPEN REEL! Ciassical. Popular. Dolby
Quadraphonic. Latest releases. For Catalog, send $1.00.
Barclay-Cracker, Room 1470 A, 11 Broadway, New York 10004

$595* * * * * *» » » §5095
Complete recording session. With our recording staff
band of five professional musicians, modern studios,
backup singers, producer, pressing 1000 records on
well-established label. With credit plan available to
everyone, only $595.
THAT RECORDING PLACE
P.O. Box 11032-BH
Memphis, Tenn, 38111

RECORDING STUDIO ENGINEER CAREER? Or movie scoring
Degree Unnecessary. Send two 13¢ stamps to Attainment
Research, Box 45333-AU, Oalias, Tx. 75245

REVOX MODIFICATION, variable pitch for A-77, In-Sync for A-77
or A-700, Programmer for A-77, Rack Mounts, Slow Speed 17,
Fult Track, Auto Rewind, High Speed 15 IPS for A-77, Slidematic
for A-77. Machines available with or without mods at low cost
(A-77 from $695). All mods professionalty performed by Revox
trained technicians. ENTERTAINMENT SOUND SERVICES, INC.,
78 N. Franklin St., Hempstead, NY 11550 (516) 53B-2220.

MINI-STUDIO PACKAGE SYSTEMS FROM $2599. Using Pro-
Recording equipment from Revox, Otari, Lamb Labs, Trident,
Beyer. Write for full details of offers to ENTERTAINMENT SOUND
SERVICES, INC., 78 N. Franklin St., Hempstead, NY 11550
(516) 538-2220.

AUDIO e July 1978

STATE OF THE ART CASSETTE Recordings. Quartely cassette
magazine Free brochure. Audio Art, P.0. Box 2961, St
Petersburg, FL 33731,

TOK, MAXELL, MEMOREX, BASF, cassettes, reels 8-tracks
Lowest prices. New, Guaranteed FREE CATALOG S & S Audio
P.0. Box 56039, Harwood Hts. . IL 60656

QLDIES TAPES ON OPEN REEL TAPE. Rock n' Roll songs by their
year of release. Over 100 songs per year Free brochure. Rock N
Reel Rental. Dept. C. 4 Prescott Ave ., Dix Hills, NY 11746

STEREO & QUADRAPHONIC OPEN REEL TAPES. Popular.
Classical. Jazz Lowest prices. Catalog $1.00 (refundabie). Real
Sound. P 0. Box 71A, Shiilington. PA 19607

SCOTCH RECORDING TAPE, lowest prices TAPE CENTER Box
43058 Washington, D.C 20012 USA. APO. FPO

CUSTOMIZED TAPES, Jazz, Big-Band. Select standard tracks or
available artists. Free catalog 80 minute reel cassette or 8 track
$8.00 Tapes Uniimited, Box 163, Portsmouth, R §. 02871

NAME-BRAND RECORDING TAPE, custom loaded. Available in
cassettes, reels, cartridges. Huge savings direct from manufac-
turer. Also low everyday prices on Maxell, TOK, Ampex, Scotch,
BASF, etc. New catalogue now available. MJS, 2514 Seaboard
Ave., San Jose, CA95131. (408) 262-8793.

AKA| 400 DSS quadra-sync tape deck. 10 reels BASF studio series
NAB tape. Only $1200. Mr. P, Box 5513, Statesville, NC 28677
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TAPE RECORDER HEAQS RE-LAPPED. LATEST TECHNOLOGY. Dia-
mond polish used exclusively. Heads 100% tested. $15 ea, 3 for
$40. Alignment instructions included. COLEN ENGINEERING CO.
BOX 1225 CANOGA PARK, CA 91304

MXR’s 10 Band equalizer, Dynamic processor, Compander. Disc-
washer products. Maxell tape discounted. N.A.B. AUDIO, Box 7,
Ottawa, 1L 61350.

TAPE HEAD REFINISHING—Precision method restores full frequen-
cy response, $15.00 ea. One day service. E. Maher, 5 Evans
Place, Orinda, CA 94563.

CLASSICAL CASSETTES. Stereo-Oolby. FREE Catalog. Quality
guaranteed. Credit cards accepted. EKR Classics, GPO Box 1977
AD. New York, NY 10001.

HELP WANTED

OVERSEAS JOBS—Now hiring all Occupations. High pay
Transportation. Computerized Reports, $2.00. TRANSWORLD. In-
ternational Airport, Box 90802-K, Los Angeles 90009

AUSTRALIA—NEW ZEALAND WANT YOU!' 50.000 Jobs' Report
$2.00 Austco, Box 8489-K, Long Beach, CA 90808

SITUATION WANTED

CANADIAN DEALER looking tor American trade connections willing
to work on cost plus basis (for cash quantity purchases) on
closeouts, deals and regular stock. interested JBL, Shure, Audio
Technica, BASF, TOK, Scotch, Watts, Marantz, Harmon Kardon,
etc., Replies held confidential. Write: ELECTRONICS, Box 762,
Plattsburgh, N.Y. 12901

MISCELLANEOUS

16MM FILMS Free list. Urbanski-A, 8142 S. Kenneth, Chicago, iL
60652.

—A SINGER’S DREAM!—

. -
REMOVES VOCAL FROM MOST STEREO DISCS
The Thompson Vocal Eliminator can actuaily remove most or|
all of a solo vocalist from a standard stereo ve%ord and yet leave
the background music virtually untouched! Not an egualizer!

We can prove it works over the phone. Write for a brochure and|
Eord el i CO25" 4152.30|

demo record below. 195.001

ECHOQO ,Ambiance

| Whether your interest is In using ambiance for a concart hallf
effect or as an echo chamber for studio recording use, we
manufacture a broad line of sophisticated analog dela Echo
and Reverberation devices at prices which only direct sales
make possible. Prices range from $159 to $495.

Write for a brochure and demo record. Inciude $1 to
cover costs {refundable with order.)

P.O. Box 1061,

Write to; LT Sound , Dept Al

u.
Decatur, GA 30031  (304) 284-5155,




17 MARANTZ COMPONENT

WHATEVER THE MIX IT'S ALWA

Now there’s a Marantz
component system for
everyone! From our most
affordable to our finest—
with 223 systems priced
in between—Marantz
delivers the same top
Marantz quality and
the same stunning
Marantz look. There’s
never a compromise!
And with so many sys-
tems to choose from,
you'll be able to find the ex-
act match for your listening
requirements and budget.

A MARANTZ
EXCLUSIVE: MIXED
SYSTEMS THAT
REALLY MATCH.
From the least expensive
to the most expensive, all
Marantz Pre-Amps, Power
Amps, Console Amps,
Tuners and Front-Load
Cassette Decks feature the
same front panel size, the
same striking cosmetics, the
same top quality design
philosophy. So whatever
component combination you
choose, you'll have a perfect
match. Only with Marantz.

BRINGING IT ALL
TOGETHER.
Once you have selected
a system, only one question

./

/

The RM-3700 STACK RACK contains
three Marantz components on fixed-
positioned shelves, an accessory shelf and
divided record compartinent behind its full-
length smoked-glass door. The Marantz
system shown includes the 6170Q Titrn-
table, 2110 Tuner, 1180DC Integrated
Amplifier, 5010B Cassette Deck and
Design Series 930 Speakers.

remains: Where do you
put it? With a Marantz
STACK RACK you can
bring it all together —with
style. The RM-3100 “Pro-
fessional” STACK RACK
(at right) will accommodate
up to four Marantz com-
ponents equipped with
optional rack handle
adaptors. Or you may prefer
the RM-3700 “Decorator”
STACK RACK (above)
which encloses three

BUILD NOW.
ADD LATER.
Once you see and

hear what Marantz com-
ponents have to offer by
way of more perform-
ance per dollar, striking
appearance and unheard
of flexibility, you'll be
sold. You'll have a per-
fectly matched system
tailored to your specific
needs from as little as
$650* to $2100* And
don’t hesitate when you
want to upgrade any part of
your system. Any Marantz
component you upgrade to
will match what you
already have.

MIX AND MATCH BY
MARANTZ—IT'S ALL
FOR YOU.

17 separate components
from Marantz. Designed to
mix and match into 225
different systems to give
you unprecedented
flexibility. Whoever you
are, Marantz has the perfect
system for you.

The three unit Marantz system shown at
right mcludes the 2100 Tunes,

Marantz components behind 1090 Integrated Amplifier and the 5000

its full-length smoked glass
door. A perfect fit in either

Cassette Deck with 62700 Turntable. The
four unit Marantz system shown at the far
right includes the 2130 Tuner, 3650 Pre-
amplifier, 5030B Cassette Deck and the

rack, your entire system will 300DC Amplifier with a 6370Q Tirntable.

be at your fingertips.

L 9 ¢ T - 8 o2 - 0 ¢ | ¥V &

*These prices are for informational value only (actual prices are set by Marantz retail dealers) and do not include turntables, racks, optional rack handles
or speakers. ©1978 Copyright Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311. All Rights Reserved.
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I.OOK FOR |
' THE RED
JOTTLE

General Need: Tests by the Discwasher
Labs show that fingerprints are abso-
lutely not totally removed by “dry

cleaning” in any form, either brush or
adhesive rollers. Long term record care requires the complex inte-
gration of micro-dust pick-up (not spreading around), with removal
of chemical contamination such as fingerprints; plus an in-process .
reduction of static charge so that dust particles are not immediately bY d|scwa§her
sucked back onto the surface. And all of this must be done without T § EANER
leavi d UPERIOR RECORD C
eaving a residue. ' _ ' g

D3 fluid, used with the Discwasher System for capillary removal '(EEP 0" oRél
of fluid/contamination achieves the results required for record UT OF REACH OF CHIL (el
survival. But the hidden requirements of a record cleaner are much ! Contents 6 1. ozs. (1701
more complex than integrated function alone. MADE IN USA
Chemical Integrity: The trick is not to simply clean—but to clean
with vinyl safety and extremely low “‘solute load” or fluid content. D3 isa
solution that typically has half the dry weight residue of tap water and about
one-fifth the median for other “‘record cleaners”. D3 typically has the dry weight residue of distilled
water sold in drug stores—and yet D3 has an activity in surface tension reduction/fingerprint removal that
is greater than any fluid with twice the solute load of D3. '

D3 fluid contains a complex blend of buffered surfactants conjugated in the labs of Discwasher, Inc.
These provide cleaning * actlwty "against real-world record contamination, like fingerprints and airborne
oils. But not against artificial “‘test conditions” of mineral oils and sheep wax (lanolin). Because if D3
removed waxes and oils of this nature, then D3 would also begin to soften critical vinyl stabilizers which
are essential for record survival under the incredible heat and pressure of a tracking audio stylus. Alcohols
and many cleaners pull stabilizers and age viny!.

Some cleaning fluids contain large molecules of fatty acids to “float” dirt—but these “molecules”
positively stick to vinyl and are literally a dust trap.

D3 fluid does not dramatically reduce static charge forever. The only liquid that can is one which
leaves a coating. But D3 does reduce static charge during cleaning (using 3 drops on the Discwasher
brush), and actual static voltage is reduced during playback to about one-half the normal levels.

The Discwasher “Systems Approach’’: Any cleaning fluid, when left on the record, only spreads
out contamination. With three drops of D3 on the special directional micro-fibers of the Discwasher
brush, dust is lifted out of the grooves, without “follow up” or adhesive oxide removal of the vinyl.

In addition, the Discwasher System wicks up D3 fluid plus suspended contamination. The ﬂund is
drawn deepinto the absorbent backing of the Discwasher brush. No liquid, dust or contamination “dries
back” when the system is properly used. The *'systems approach” of Discwasher includes a hand-rubbed,
milled walnut handle. Something to outlast plastic wonders and out-perform everything else. Your
records can’t do better than the Red Bottle inside the “system™.
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