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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



30

Car Radio/Tape Players

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

AFCO IDC-750AR
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- s |83 123(g|E2|2 |3 |2¢€ 2S5 |Sls|s |85t
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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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TS TEAED
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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

s ;S
=; 2 Z’ 24 ‘; Z o~ 5 : 2
s _ [+ 5 ~ E 2+ - =2 2
b} £ - = 2 |8 2. |55 |+E 2
= a o - @ - < x o= €2 e
- = © N o« = = o = E
£ £ g N ] e 2w > & 5 E 5
i e “2 |E e g | [s= |32 (238 | = &
H] g3 g5 [|8£ | £ = |& |gx |¢€ |E€ | & 8
= £= £= |&z | & = |E | &3 |BE |23 |3 2
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-
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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 ] !
de-emphasis) and t
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.
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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
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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
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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.
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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
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