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SENTS ACTIL.
AND MADE THEM BETTER.

to let you get everything out of your tuner. Perfectly. Obviously, both the SA9500II and the

Our outpLt stage, for example, features a new TX9500II are very sophisticated pieces of
parallel push-ull circuit that reduces total harmonic  equipment. But all of the engineering skill that
distortion to less than O.1%. Again, well below any-  went into making them has alsogone into every
thing you can bossibly hear. other tuner and amplifier in our new series II.

o all sut diminate cross-talk, the SA9500I] No matter what the price, no matter what the
comes with a separatz power transformer foreach  specifications.
channel, instead of the usual single transformer And that’s something you don't have to be
for both. an expert to appreciate.

And where some amps give you two, or three ’ SA9S00Il  SABSOOI  gazsoon SAGS00Il SASSOON
tone controls, the SA9500II gives you four. Two for | Doswn, _ Lorianll o
regular treble and bass, and two for extended treble T 80 60 s o s
and bass. Thev're calibrated in 2 decibel dlick stops,  [Tomtmmonc :
which means you have a virtually endless variety of 200 :
ways to get the most out of your music. LEVEL o5, Zoewy. R TONY i

But that's anly the deginning. To get the most out | INPur:pHoNo/AUK 5112 AT A UV I

0.1% 0.1% 0.1% 0.1% 0.5%

TAPE
of your cartridze, the 9500I1 has a switch that lets PPy
RATIO

you “tune” the amplifier to the cartridge manufac-
turer’s optimu capacitance. And to get the most
out of your records, our three-stage phono equalizer  [iaecmvmy (el 3588 " ivide 3308 - 6odB
features an incredibly high phono overload level of WA OSB wdOBE T 1om 1o
30C millivolts Withno more than 0.2 dB variation | Z7TFATO  arow20d8 (narou) 2008 applatle 10 1

from the RIAA curve. So even the most complicated t1S. Plonser Hectrarics Gogphi 75 Onordl Diria- ivlooriacie,

f sav's hichl X ed d New Jersey 07074.
passage on one cf tocay's highly engineered records *Minimum RMS continuous power out-

will sound exaztly the wayit was recorded inthe put at 8 ohms, from 20 to 20,000Hz, with no
studio. more than 0.1% total harmonic distortion.

TX950011 High Fidelitv Components

SA9500II | M PION

WE BRING IT BACK ALIVE.

95dB 95dB 95dB 87dB

FM SENSITIVITY 1 ey
(HE'58) h5uV 1.8uV appilcable 1.ouV

E NEW PIONEER 1
AMPS AND TUNERS. ﬁ T
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' LAST YEARS REVIEWS

- PRESENTED US

WITH ATOUGH ACT
TO FOLLOW,

“IT CANNOT BE FAULTED! ‘

SA9500 — Stereo Review

"AS NEAR TO PERFECT
AS WE'VE ENCOUNTERED
“CERTAINLY ONE OF THE BEST...
AT ANY PRICE




PIONEER PR

WE STARTED WITH THE BE

Last year, the experts paid Pioneer’s integrated
amps and tuners some of the highest compliments
ever.

The challenge was obvious: to build even better
amps and tuners. Amps and tuners that would not

only surpass anything we'd ever built before, but
anything anyone ever built before.
Here's how we did it.

THE NEW PIONEER TX95001 TUNER.

EVEN CLOSER TO PERFECT.

When Popular Electronics said our TX9500
tuner was as "near to perfect” as theyd en-

countered, they obviously hadn't encountered

our TX9500I1. It features technology so ad-
vanced, some of it wasn't even perfected until
this year.

Our front end, for example, features three
"ewly developed MOS FETs that work with
our 5-gang variable capacitor to give the
TX9500I1 an incredible FM sensitivity of

8.8dBt. In mono. In English, this means you
can pull in beautiful FM reception no matter
how far you live from the transmitter.
Where most tuners give you one band
width for all FM stations, the TX9500I1
gives you two. A wide band with a surface
acoustic wave filter to take advantage of
strong stations, and a narrow band

= TX850011

©U S. MONEER LECTRONICS CORP, 1977

with five ceremic filters to remove all th= inzerfers
and noise from weaker cnes. (Distortior measure!
stereo at one kilohartz is an incredibly low 0.07)
the wice dand; and 0.25% in the narrcw band. |
wel’ below the thresnold of human hearing )

Where convent onal multiplex circuizs cut o
some of tne frequencies that add depth and pred)
to music, the multinlex dircuit in the TXQ5001] |
doesn' ltfeazures an exclusive integrated circu
that's far mor= accurate than anything e se arou|
Plus a multipath swritch that lets you align your
antenna perfectly without an oscilloscope.

Anc where you simply have to guess about t
proper recording levels cff most tuners, the TX9
provides you with a tone generator that lets yous
set the recording levels an your tape deck befor§
broadcast sta-ts.

Soyeur tapes can sound just as clear and
beautiful as your tuner.

THE NEW SA95001l AMPLIFIER.
HOW TO GET THE MOST OUT OF THE BEST.

After building one of the world's best tunzrs))
had 1o choicebut to create an amplifier -hat co
match it.

The result is thenew SA9500I1. An 8C*

watt integ-ated amp that was designed

i






DISCWASHER"®
presents

The Clean Truth
About Your
Naked Stylus

When your stylus plays over one
light fingerprint or one tiny “bead" of
vinyl stabilizer, the clean naked dia-
mond becomes a glazed, dust-holding
abrasive weapon wearing away at your
records and masking their true sound.

- This unseen build-up may actually hold
the tracking tip of the diamond out of
the record groove.

Accumulated grit :

on stylus that
looks “clean” to
the naked eye.

The SC-1 Stylus Cleaner from
Discwasher is designed with a brush
that is stiff enough to remove harmful
accumulation, but gentie enough to
avoid damaging delicate cartridge as-
semblies. Two drops of Discwasher’s
D3 Fluid add extra cleaning action to
the SC-1 without the side-effects of
alcohol, which can harden rubber canti-
lever mountings.

After cleaning with
SC-1 and D3
Fluid by
Discwasher.

The retractable, walnut-handled
SC-1 includes a magnifying mirror for
convenient inspection of stylus/car-
tridge alignment and wiring.

Get the clean truth from your
records; get the SC-1.

SC-1 STYLUS
CLEANER

d discwasher inc.

1407 N. Providence Rd.
Columbia, Missouri 65201
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PICKERING &
XSV/3000 s

perfection in

The reviewers applaud as never before!

“...we don’t see how you can do better at any price.”
Hirsch-Houck Laboratories. Stereo Review. February 1977

“The new unit offers the stereo performance of the XUV/
4500Q (or perhaps a little better than that) at a lower
price. It seems hard to go wrong with such a combina-
tion.”

CBS Technology Center. High Fidelity. February 1977

““Congratulations to all concerned on a fine contender
amongst the world’s best stereo pick-ups.”
John Borwick. Gramophone. United Kingdom 1977

Pickering's new XSV/3000 is a remarkable develop-
ment. It possesses a totally new and different design that
makes it the precursor of a whole new generation of so-
phisticated, advanced stereo cartridges.

This has been made possible by technological advances
in two areas. First, it has an unusually tiny, samarium
cobalt (rare earth) magnet of remarkably high power that

permits extremely low mass, and also offers high output.
Second, this cartridge features the new Stereohedron™
stylus tip, a Pickering first! This extraordinary shape has a
far larger bearing radius, which provides increased con-
tact area in the record groove. This assures gentler treat-
ment of the record groove, longer record life, and also,
far longer stylus life.

This cartridge provides remarkably smooth and flat fre-
quency response; its channel separation is exceptional,
its transient response possesses superb definition.

Truly, Pickering’s XSV/3000 represents a whole new
concept of excellence in stereo cartridges. .. the true
Source of perfection in stereo sound.

@ PICKERING

“for those who can [hear| the difference”

For turther information write to
Pickering & Co., Inc. Dept. A
101 Sunnyside Bivd., Plainview,
New York 11803

PICKERING & CO., INC., COPYRIGHT 1977

Enter No. 33 on Reader Service Card
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Empire’s
Blueprint For
Better Listening

No matter what system
you own, a new Empire
phono cartridge.is certain
to improve its performance.

The advantages of
Empire are threefold.

One, your records will
last longer. Unlike other
magnetic cartridges,
Empire’s moving iron
design allows our diamond
stylus to float free of its
magnets and coils. This
imposes much less weight
on the record surface and
insures longer record life.

Two, you get better
separation. The small,
hollow iron armature we
use allows for a tighter fit
in ifs positioning among
the poles. So, even the
most minute movementis ¢
accurately reproduced to
give youthe space and
depth of the original
recording.

Three, Empire uses
4 poles, 4 coils,and 3
magnets (more than any
other cartridge) for better
balance and hum rejection.

The end result is great
listening. Audition one for
yourself or write for our
free brochure,"How To
Get The Most Out Of Your
Records.’ After you com-
pare our performance
specifications we think
you'll agree that, for the
money, you can't do
better than
Empire.

" ENPIFE

Already your system sounds better.

Empire Scientific Corp.
Garden City, New York 11530

Enter No. 16 on Reader Service Card

Joseph Giovanelli

Improving Sound
Of a Portable Phonograph

Q. The sound of my daughter’s
portable record player is thin, hard,
wiry, and reedy. Is there any reason-
able way (under $25.00) to sig-
nificantly improve its sound while re-
taining the original speaker cases,
which are made of thin, light plastic?
Each speaker has a 6-in. by 9-in. woo-
fer and a small tweeter in an open-
backed cabinet. Although I can find
no impedance designation on these
speakers, the long leads suggest 16
ohms to me. If | replace these speak-
ers with 8-ohm speakers, would this
change damage the amplifier’—Ben
Dyer, Easttown, Ky.

A. It is probable that a combination
of circumstances has combined to
produce the rather bad total sound
you have described. These circum-
stances may include: (1) an amplifier
which is deficient in low frequency
output; (2) a mismatch between the
ceramic cartridge probably used and
the input of the amplifier; (3) an im-
balance between the output of woo-
fer and tweeter, and (4) woofers
whose resonant frequency is too high
to enable bass response to be pro-
duced in any reasonable quantity.

The amplifier may either have its
frequency response measured or,
more easily, be connected to loud-
speakers known to have good sonic
qualities which will provide you with
an audible indication of the perform-
ance of the amplifier. If the resulting
frequency response is reasonably
good, obviously the major problem
will be the original speakers. A simple
series resistor placed in the ““hot”
tweeter lead may pad the tweeter lev-
el down sufficiently produce a better
balance in the speaker system. How-
ever, the amp’s output must be high
enough to drive this less efficient load
to acceptable levels.

If the amplifier itself lacks low fre-
quencies, then it is often possible to
improve this situation by the use of
larger values of both interstage cou-

AmericanRadioHistorv. Com

pling capacitors and emitter bypass
capacitors than are now provided. Be-
cause the amplifier used in this record
player probably has a relatively low
power output, the overall audio vol-
ume may appear to be reduced from
what it was before the capacitors were
changed. This is because more of the
power developed after the change in
the amplifier will be used to produce
low frequencies; before, most of the
available amplifier power was avail-
able as midrange energy, making the
system appear to play more loudly.

Where a portable record player
employs a ceramic cartridge, it is pos-
sible that the bass frequencies are lost
because of an impedance mismatch
between that cartridge and the input
of the amplifier. Ceramic cartridges
require impedances which are typi-
cally 1 megOhm. If the input imped-
ance of the amplifier is significantly
lower than this value, say 100 kOhms,
bass response will be lost. If there is
sufficient amplifier gain, it may be
possible to improve this situation
merely by inserting a resistor of per-
haps 0.5 megOhm in series with the
“hot” cartridge lead of each channel
though there will be a significant
overall signal loss.

If the resonant frequency of the
original woofers is very high, then
they should be replaced. The imped-
ance of the speakers should be mea-
sured, if possible, since the speakers
used are probably 4-ohm types for
this application, rather than 16 ohm.
You may be able to learn the imped-
ance of the speakers by writing the
maker, but | do not think we can
make a good guess just on the basis of
the long leads. The thin inter-
connecting cables ordinarily used
with such equipment are not con-
ducive to good performance, and you
may improve things by using heavier
gauge wire, something on the order
of 18 gauge zip cord.

If you have a problem or question on audio, write to Mr.
Joseph Giovanelli, at AUDIO, 401 North Broad Street,
Philadelphia, Pa. 19108. All letters are answered. Please
enclose a stamped, self-addressed envelope.
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Scott Stacks Up.

Every serious listener knows that separate tuners and amplifiers offer greater system versatility and
flexibility than the all-in-one receiver. But Scott separates stack up where it really counts—

performance.

Every one of Scott’s complete line of tuners and amplifiers is engineered and designed

to give you all the performance features you expect, at a price no higher than

many receivers currently on the market.

Scott’s T 526 AM/FM Stereo Tuner and A 436 Integrated Power
Amplifier provide such important performance features as front
panel Dolby de-emphasis switching, a phase locked loop
multiplex section and linear motion calibrated controls.

And that’s only part of the story. Compare these

important performance features with any
other medium-priced tuner and
amplifier on the market today.

The Scott T 526 Tuner

IHF sensitivity rated at 1.9 (V, S/N
ratio 68 dB and a capture ratio of
1.5dB.

Signal strength and center channel
tuning meters.

Four gang tuning capacitor for better
image rejection.

AM section designed around a tuned
RF amplifier using J-FET for improved
signal-to-noise ratio.

AM noise suppression circuitry.

The Scott A 436 Amplifier
42 watts RMS per channel, driven
into 8 ohms from 20 Hz to 20 kHz with
no more than 0.3% THD.

True logarithmic meter amplifier
obviates the need for range switching.
Individual channel power level
meters calibrated in % of full power
output capability eliminates confus-
ing dB and VU readings.

Two completely independent tape
monitors allow two tape recorders
to be used simultaneously for direct
tape-to-tape copying.
Instantaneous electronic protection
circuit in the output stage.

IM distortion lower than 0.15% for a
cleaner sound without listening
fatigue.

High and Low filters, two auxiliary
outlets and mic inputs.

And the Scott T 526 and A 436 come complete with
professional rack-mount handles, and are backed by a three-year,

parts and labor limited warranty.

For specifications on Scott’s complete line of audio components, write or call
H.H. Scott, Inc., 20 Commerce Way, Woburn, Mass. 01301. (617) 933-8800. In Canada: Paco
Electronics, Ltd., Quebec, Canada. In Europe: Syma International S.A., 419 Avenue Louise, Brussels, Belgium.

H

SCOTT

The Name to listen to.

Receivers/Tuners/ Amplifiers/ Turntables / Speakers
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Decca
Record Cleaner:

z
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Outperforms
all competitors

There are many different brands of turn-
table-mounting record cleaners, but all are
basically the same. They use brushiike
materials which, combined with liquids,
remove most visible dust and dirt. They do
little or nothing about static charges which
build up between diamond stylus and vinyl
record grooves, resulting in audible pops
when discharging. Some dust is always left
behind, and dries into hard grit after mixing
with liquids. The stylus which could have
pushed a few soft dust particles out of the
way, must now track hard grit particles like
they are part of your record, resulting in dis-
tortion and increased stylus wear

Decca Record Cleaner is the maverick in
the crowd. It's the only turntable-mounting
cleaner using Decca’s carbon micro-fiber*:
bristles so fine that 1000 of them enter
each groove, completely removing even the
tiniest dust particles. The bristles are in-
credibly strong and are electrically conduc-
tive, as is the cleaner arm: the entire device
is grounded to your amplifier chassis. Thus,
static charges are continuously drained
off for lower surface noise and expanded
dynamic range. Decca Record Cleaner
uses no liquids and thus avoids their
potentially damaging effects on records
and stylii.

Decca Record Cleaner: Complete dust and
static remova! without risk of stylus or
record wear. Sugg list $14.95 complete
with mounting hardware.

*Worldwide patents pending

Decca Record Cleaner available at
quality dealers across the U.S.
Sugg. list $14.95

& ROCELCO INC.

160 Ronald Dr., Montreal
Canada H4X 1M8 (514) 489-6841

Enter No. 38 on Reader Service Card

Intermittent Popping

Q. I've had an intermittent problem
for a long time with my Sony 250-A
tape deck when using the thinner
tapes which takes the form of sharp,
static-type pops, mainly in the left
channel, with a variable rate of re-
petition, sometimes several times a
minute and sometimes several times
per hour. The more often the tape is
played, the more frequent the pops. |
have another Sony tape deck which
does not exhibit the pops even
though it is used with the same audio
equipment as the 250-A.—L.M.
Lorentz, Azusa, Cal.

A. Clean and demagnetize the
heads and all other metal objects
contacted by the tape. The head
shields should be well grounded. Per-
haps a good earth ground from the
tape deck may help. One reader had
success in solving a similar problem by
having a grounded bit of metal foil in
contact with the moving tape.

Cassette Adaptation

Q. | have a Magnavox receiver
which powers a stereo turntable and a
tape player, and | would like to add a
cassette deck to tape through it inter-
nally. The man at Radio Shack said |
would have to have the receiver mod-
ified, but was hesitant to say what it
would cost. If | have it modified,
could | record everything internally
including the phonograph and the
AM radio?—James Steiner, Richmond
Hill, NLY.

A. Unless there is something special
about the Magnavox circuitry, this
should be relatively simple. It is nec-
essary to take the signal from across
the Magnavox’s volume control and
feed it into the tape machine for
recording. The signal is taken across
the hot and ground leads of the con-

AmericanRadioHistorv Com

trol and is usually of sufficient
strength, at this point, to drive the
tape recorder. The cost of having this
done by a technician should be ap-
proximately $10 to $15.

Demagnetization Procedure

Q. What is the proper procedure
for using a demagnetizer? | first posi-
tion the tool, apply power, gradually
withdraw the tool to about five feet
from the heads, then turn the power
off.—Alan Sandler, Brooklyn, N.Y.

A. The proper use of a demag-
netizer consists in turning it on at a
distance of several feet from the unit
to be demagnetized, bringing it very
near the unit and moving it in a rotary
fashion. Then very gradually with-
drawing it from the unit, and shutting
it off at a distance several feet away.

Thin Tape Troubles

Q. | use both Scotch % mil and 1
mil tapes. On the % mil tapes | have
noticed a bending of the edges, the
folding of one edge onto the top of
the other. This deformation is a grad-
ual process ranging from a slight frill-
ing of the edge to the pancake effect.
My tape deck is kept clean, and noth-
ing seems out of alignment.—)ames
Cockerham, San Antonio, Texas.

A. Itis probable that the tape guides
are not correctly mounted or not of
the proper dimension. Beyond this |
can only suggest that you consult the
manufacturers of either the tape or
the tape deck.

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 e June 1977



"...inthe some class with @ number of mare expe~s vwe produzts, induding

- many o the direct-drive record playe= we hcve seen’
This gucte. from the Hrszn-Houdk Laobs' repcr i= S*ereo Review, refers
to the Dual 510, a semi-au‘cmatic beli-erive turqtable. S nca diract-drive models

(esp=cially our own) are ccceptec as the standard of perfermarce, Hirsch-
Hcuck's comparison is not to ke takes lightly.

The 510 aso benefits from comparison with cther szmicucmatic turn-
E=I08 ves tables. Ducls unigue sensor lo-
We'll let someone else .= -5 0d i 7
| _ l=2d-in greovss for you. You don't
tell vou how QOOd have to guess where -hay are. And
E - ~ o 1MEre’s noway to drop
our belt-drlve tumtables tre tonz=amm acciden-
: tally: the cue-contre lifts it automarical y at the end
really are- cf p ay anc supports it until you releasz it.
You might also compare the 510 with you- presen- turntable, or any other
youL may 2e considering. When you do keep ir mind the 510's may other fea-

tures crd retinements describez below. Your old recards wi'l sound better, your
new ones last longer.

n“al United Audio Products,12C So. Columbus Ave.. Mt. Vernon, K ¥. 10558

Enter Nc. 15 er Roader Sa-vice Card




Edward Tatnall Canby

I got so involved last month with
Charles Cros of France, the man who
conceived of the phonograph some
eight months before Thomas A. Edi-
son independently invented it, that |
never got to some nagging little me-
chanical questions about Edison’s First
Phonograph which, in this 100th an-
niversary year, have been bothering
me as never before. Not very epochal
guestions—just minor tantalizations. |
trot them out, even so, because they
illustrate a big point
about our informa-
tional system, that
vast transmission
belt of second-hand
knowledge that
makes up maybe 95
per cent of our day-
to-day reality. Do
we trust anything
first-hand? It's got
so the things we
find out for ourselves,
right on the spot,
aren’t as real to us
as that omniscient
Voice of Authority
that comes to us over
the air or in print.

In other words,
if the weather peo-
ple say it's fair out-
side and you see the
rain, there must be
something wrong.
With the rain, of
course. v

I have no first-hand experience
with the First Phonograph nor have
most of us. It's right there, in New Jer-
sey. But you don’t just walk in and ask
to turn its crank, just to hear the
sound that comes out, Like the Decla-
ration of Independence, that machine
is now a well-guarded and priceless
relic and rightly so. So you read about
it. You look at pictures and study dia-
grams, as who hasn’t, this 100th year.
It’s all second hand. And the trouble
is, when I do this | find holes in the
info. Silly little things that in a half-
second first-hand look | could answer
for myself—but no! | have to depend
on the transmission belt. Drives me
crazy.

So what more do we need to know
about Edison? His machine worked. It
had a stylus and grooves, it recorded
and it played back, no doubt with ex-
ecrable quality. Isn’t that enough? No,
not enough, at least until my curiosity
is satisfied.

A Question of Curiosity

Question One. Not really a ques-
tion, since | have figured out the an-
swer—but I'll bet nine-tenths of our

readers won’t know. Without Iooklng
at a picture of the First Phonograph,
can you say whether the big cylinder
turns along a stationary threaded
shaft, to make the spiral groove pat-
tern, or the cylinder and shaft are one
and turn together. | had never
thought about it, natch. Well, the cyl-
inder and shaft are one. That you can
figure out by study of the pictures.
OK, then does the cylinder move
sidewise, or does the stylus and its dia-
phragm assembly (two of these, one
for recording and the other for play-
back)? Well, I can tell you that one
too; the cylinder moves sidewise and
so does the shaft with it. The shaft is
threaded at one end, next to the

AmericanRadioHistorv Com

crank, and screws through the thread-
ed support on that side. On the other
side the shaft is unthreaded and
moves freely through the smooth
bearing hole in the second support.
The styli remain in one place as the
cylinder winds past them.

Simple—but note that in later cylin-
der machines the system was rever-
sed, if I am right. The cylinder turned
in one position while the stylus and
dlaphragm moved sidewise along a

: sort of threaded track.
Or so | remember.
(My second-hand
info, via numerous
pictures, is exasper-
atingly uninformative
on this score, as usual,
but | think 1 can
make out the trav-
eling stylus, movea-
ble along an over-
head screw.)

Now this involves
some interesting me-
chanical analogies
with present audio
equipment — tricky
motion problems that
are directly related
to those we face in
our overhead-type
tangential disc cut-
ters and playback sys-
tems. How do you
persuade a rela-
tively heavy "'car-
riage’’, the sonic
mechamsm plus stylus, to slip sidewise
so that the groove is accurately traced
in playback without even the tiniest
side pull? Those who have designed
such systems know all about it—and
there are even more recent develop-
ments such as the ingenious Teldec
TV disc system with its dangling stylus
and those ‘“‘motional feedback’ ar-
rangements that give the traveling
crane a nudge when it goes too slow-
ly. And on top of all this, there’s the
RCA laser beam tracking system.

All these mechanisms trace directly
back to the very first instant of record-
ed sound in 1877. The sidewise track-
ing problem was solved, right there, at
least for the moment! Otherwise im-
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agine the sad result: “Mary had a little
lamb whose lamb whose lamb whose
lamb whose lamb---"".

Which brings forth a slightly more
cogent question. So Edison wrapped
tinfoil around a brass cylinder, one
in which his stylus embossed or in-
dented a vertical audio signal. Did
that cylinder have pre-cut grooves al-
ready on it? (Or did the stylus press its
own spiral groove onto the foil as the
cylinder moved?) Well, | have deduc-
ed the answer to that one, too; but

look: I have two authoritative pictures
of the First Phonograph and they dis-
agree emphatically on this. They are
in fact the same photograph, or at
least taken at precisely the same
angle. But in those days the folks liked
to retouch their pictures for greater
impact. One of these pictures shows a
smooth cylinder. The other shows a
cylinder with grooves cut in it.
Wouldn’tcha know. That's second-
hand info for you. And Roland Gelatt,
in his “"Fabulous Phonograph,” unin-

Phase Linear 200:
The power amp
worth watching.

The days of the powerful-but-dull-
amplifier are gone: The Phase
Linear 200 has personality. Watch
as you listen and see the dynamic
passages of your favorite music
advance and retreat across the
LED meter displays. A visual
experience to match

Amplifier, the best you can buy at
any price for medium power appli-
cations. When combined with a
preamplifier/control console, the
Phase Linear 200 provides the basis
for a home stereo system that
delivers a wider dynamic range,
lower distortion, faster
transient response and

the pleasure of stereo (e ,
listening. But there v//?(lJ(? r)[)l?l(’(l’t greater flexibility than

is more to the 200
than meetsthe eye:
Behind the intrigu-
ing front panel
beats the heart of a
PhaseLinear Power

Lot ‘Hincar
e
hded Pk . mphie

4 factured in the'USASE

Enter No. 32 on Reader Service Card

The Powerful Difference

any comparably
priced receiver-
based system. See
your dealer and ask
to hear-and-see a
Phase Linear 200.

Tood Bppomding

20 32 -9 -8 -3 Peak
Chamnrt .8

AmericanRadioHistorv Com

tentionally makes for more confusion
by writing that "’a piece of tinfoil was
to be wrapped around the cylinder
{with a fine spiral groove impressed
on the surface) and two diaphragm-
and-needle units...”” Impressed on
WHICH surface, Roland? The tinfoil
or the cylinder itself?

Photographic Fallacy

Actually, | can infer {not having
seen with my own eyes) that indeed
there are pre-cut groovings on the
brass cylinder—retouched out by
some idiot in one of those photo-
graphs—and thus the wrapped tinfoil
lay over these, the stylus gently press-
ing the foil into the V-shaped space
beneath. Tricky, come to think of it,
and typical of Edison’s fine-tuned
thinking, in an area, remember,
where no soul on earth had experi-
mented before. It’'s clear that the pre-
cut grooves were not intended for
tracking but were a part of the actual
embossing system. Would you have
thought of it? It was surely a much
better idea than forcing the stylus
against a flat, non-grooved hard sur-
face beneath the foil.

A baffling unanswered question for
me is the tinfoil itself. First—was it tin
foil? Made of tin? This was before the
days of aluminum, which if it was
known at all was then an extremely
scarce metal, the electrical reduction
process from bauxite not yet having
been invented. So—what are the
properties of tinfoil, if different from
aluminum? If we were to reconstruct
an Edison machine today, could we
use aluminum foil as an authentic
substitute? Probably. Yet in my mind a
nagging little doubt remains, maybe
not? We would need more info, first-
hand.

Now comes the tinfoil clincher.
How, if you please, do you go about
“wrapping around”’ a sheet of tinfoil?
Shades of a thousand Xmas packages,
all crinkled up and crumpled! How do
you wrap a flat sheet of tinfoil so that
on a cylinder it will turn nicely and
evenly under a stylus with never a
wrinkle or fold? To me, mostly a man
of many thumbs, this is unimaginable.
I’d have to see it done, first-hand, be-
fore my eyes. (As Edison said, only an
“expert’” could get results out of his
first phonograph. Maybe the foil was
the problem.) But there is a further
problem, about which | have never
heard a single word, a matter of sheer
topology. How do you convert a flat,
finite rectangle into a seamless cylin-
der or tube? You can’t, short of weld-
ing and polishing down.
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Some?®5 blank cassettes have

the nerve to tinker with Beethoven.

We think it's outrageous.

Beethoven, even when he
was deaf, knew exactly how a pic-
colo sounded in relation to the rest
of the orchestra. Some cassette man-
ufacturers would just as soon forget.
Their cassettes give the piccolo and
other high frequency sounds a dis-
torted prominence. They appear to
dothis deliberately, regarding
absolutely natural sound as raw
material to be improved upon.

At BASF, we think this is
an abomination. We're purists; we
stake everything on total accuracy
of sound reproduction. You will
never encounter artificially en-
hanced high frequencies in our
cassettes. We believe that if you
care enough to buy an expensive
audio system, the last thing you
need is a cassette that imposes
its own dubious tastes upon your
sensitive ears.

Faithful reproduction entails
more than miracle ingredients and
fanciful initials on a cassette label.
At BASF, we begin with the best
quality ferric oxide. We mill g
it by a patented process to

achieve maximum packing den-
sity and uniformity of coating. We
use an exclusive chemically cross-
linked polymer binding which
will never deteriorate and cause
head-related frictional noise or
wow and flutter.

We use a unique multi-stage
polishing process, and our slitting
technique results in an edge that’s
clean even when viewed under
a microscope. Even our cassette
case is different, incorporating
our patented Special Mechanism,
designed to assure smooth tape
feed for years of dependable
performance.

Is completely natural sound
worth that kind of effort? To peo-
ple who know the difference, it is.

At BASF, we're purists. We've
been obsessed with total accuracy
since we invented magnetic tape
back in 1932. There are no short-
cuts to perfection. But you knew
that when you planned your own
audio system. We'll give you no
reason to compromise when

you buy our cassettes.

BASF The Purist

Our Promise: the purest, most accurate sound that tape can reproduce.
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KEPT SECRET
INTHE
AUDIO INDUSTRY.

That's the way it's been. But no more.
We want the world to know that we
make loudspeakers . .. probably the
very best made anywhere And the
only way we know of convincing you
is for you to go to your audio dealer
and listen to a Frazier. If your dealer
doesn’t have Frazier, ask him to get
Frazier. Or go somewhere else. Once
you hear a Frazier, we're pretty sure
Zou ‘Il buy aFrazier. Frazier. The best
ept secret in the audio industry. Until
now.
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Fine loudspeakers from $60.00 to $1,200.00.
Write or call for the name of your nearest Frazier
dealer and for descriptive brochures.

Enter No. 17 on Reader Service Card

Therefore, in all my second-hand-
edness, | am assuming that the Edison
phonograph played with an audible
fast tick, tick, tick as the stylus passed
repeatedly over the tinfoil joint. What
else? Well, maybe it was just a nice,
soft purr, tinfoil (aluminum?) being so
smooth and impressionable? But that
again raises questions about metal
characteristics. Hardness, ductility.
My second-hand library on the First
Phonograph says precisely nothing.
No help at all. In any case, one would
have to overlap the foil the right way,
so the stylus would move from the top
layer onto the lower—otherwise the
point would surely rip the whole
thing off the cylinder on the first revo-
lution. Or would it? Perhaps the tin-
foil would smooth itself to a near-
soundless joint, which might have
been Edison’s canny thought ahead of
time. Just like him.

But, of course, that brings back
again the matter of the choice of met-
al. Was tin actually the best, or just a
handy choice? How about silver or
lead foil? Old Tom was never one to
bypass a possible candidate. The dif-
fering metallic properties obviously
must make some difference. How
about gold leaf? Expensive—but the
Edison laboratory used all sorts of ex-
otic metals, notably in the electric
light filament experiments of the very
next year. Platinum, tungsten. So per-
haps gold foil might have been used,
if it worked well. Or scarce aluminum.

Phono “Printing Press”’

Speaking of topology, | have a little
whopper of a similar question that has
to do with the same sort of change of
shape in a different aspect of the
phonograph. As we all know, the tin-
foil cylinder was soon replaced by cyl-
inders of wax, removeable, on which
the stylus directly pressed its vertical
groove. (No longer any need for the
pre-cut grooves, wax being soft.)
When Emile Berliner worked out the
flat disc and the lateral-modulated
groove—at first etched by acid instead
of cut or embossed, due to patent re-
strictions—he also hit upon an enor-
mously important principle, the key
to the future audio industry, no less
than the mass production stamper sys-
tem for multiple duplication of
recordings, a phono "printing press’’.
Now it is astonishing that for a num-
ber of years of heavy competition be-
tween the cylinder and the disc, the
newer disc records were “published”
on a mass scale whereas every single
cylinder was individually cut in its
wax, aided only by a pantograph sys-
tem whereby a few cylinders could be
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cut simultaneously while the perform-
ers did their thing. Thus—popular
items had to be reperformed live
sometimes hundreds of times on end
in order to meet the market demand.
Even the use of two or three machines
(the maximum, due to close-up
recording horns) didn’t do much to
help. So, oddly, the cylinders of that
era, the 1890s, are not in fact identical
for a given catalogue item but contain
different performances, which adds
spice and variety to the reproduced
sound. Something we could use to-
day. (Editor’s Note: Talk about your
direct-to-disc process!)

The topological problem was again
the shape of a cylinder and its endless
circular "plane,” like an Einstein time
warp. It could not be broken by any
sort of joint. And nobody could figure
a way to "'press’’ that sort of baffling
shape. The problem wasn‘t solved un-
til 1901, and meanwhile the disc
people were stamping out their crude
but multiple-pressed duplicates in
vast quantities. Curious situation. Re-
minds us of tape vs. disc today, where
tape still can only be copied and cop-
ied for publication, if from a single
master recording.

Finally, as Roland Gelatt cryptically
puts it, "a successful process for mold-
ing cylinders was perfected.” Period.
No further explanation.

Circle of Confusion

Now all | ask is HOW? To this very
moment, though I’'ve heard and seen
plenty of wax cylinders and still have a
few lying around, | am unable to fi-
gure out how they were made—how
that virgin expanse of grooving was
molded free of faults. If you pour lig-
uid material into a circular slot mold
with grooves on its outer segment,
how do you get the product out? i
the mold were to come apart in sec-
tions, there would be joint marks and
audible breaks in the grooving. If they
matched up at all. On the other hand,
if the mold comes away all in one
piece, it has to expand, grow larger, if
it is to break free of the groove sur-
face. (You couldn’t have the record it-
self shrink—that would make it play
sharp.) | somehow keep thinking of
the (non-disc) brake linings on my
car; is the cylinder mold external-ex-
panding?

Well, of course | know that cylin-
ders can be molded, and were mold-
ed for a quarter century. But nobody’s
second-hand info has yet given me
the slightest idea as to how. That’s a
typical information hole for you.

P.S. A brilliant idea: how about Bab-
bitt metal foil? Nice and slippery. 4
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ARE YOU BLAMING YOUR
TAPE RECORDER
FOR PROBLEMS CAUSED
BY YOUR TAPES?

Every day people
all over the country go
into hi fi dealers wi’ra
complaints about their
tape recorders.

When in reality what
they should be com-
plaining about is their
tapes.

Becausethe fact is,a
lot of the problems that
plague tape recorders
can be attributed to bad
tape.

g 1 |
CAUSED BY YOUR
RECORDER. OR I IT?

If you have to clean
your tape heads more
than usual, for example,
it could be your tape
doesn't have a special
nonabrasive head
cleaner.

Maxell has one.

If your recorder jams,
it can be any number of
things. Maxell does
something to prevent all
of them.

We make our
cassette shells of high
impact polystyrene. And
then so they won't crack

RECORDER. OR IS IT?

even after years of use,
we finish them to toler-
ances as much as 60%
higher than industry
standards.

Inside, we use free
rolling Delrin rollers so
the tape doesn't stick.

And finally, we
screw instead of weld
everything together
because screws make

maxelTs.

for stronger cassettes.

1f your recorder fre-
quently suffers lapses in
sound, it could be the
tape is of inferior quality.
And nobody's bothered
testing the tape for

dropouts before it leaves “=

the factory.

DROPOUTS ARE CAUSED BY YOUR
RECORDER. OR ARE THEY?
Maxell tape is made
of only the finest poly-
esters. And then every

POOR TRACKING IS CAUSED BY
YOUR RECORDER. OR IS IT?
step of the way it's
checked for even the
slightest inconsistencies.

So if youre having
problems with your
recorder, try a Maxell
cassette, 8-track or reel-
to-reel tape.

You might find there's
really nothing wrong
with your tape recorder,
just with your tape.

35-90

Sound RecordingTape |
¥

maxellt5.8T-90

8-Track Cartndge Tape

Hr Quapnat/ Extended Ranoe

HF: Searens 4 Chaat Cormpenibi:
..
»

R

maxelits C90 §

Ultra-Oynamic Cassette Tape E
EeransRrge

e IMAXELL.THE TAPE THAT’S TOO GOOD FOR MOST EQUIPMENT

Mcxell Corporation of America, 130 West Commercial Ave., Moonachie, New Jersey 07074

Enter No. 22 on Reader Service Card
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Bert Whyte

Way back in 1950, when a thing
called hi-fi was beginning to be taken
seriously, an enterprising gentleman
by the name of Harry Riezies decided
to promote this phenomenon by
presenting what he called an “Audio
Fair.” The venue was the New Yorker
Hotel, where the hotel rooms were
converted to exhibit spaces and vari-
ous hi-fi manufacturers gave sound
demonstrations of their components.

The Audio Fair was a resounding
success. ..and no wonder. . since it
was the first time the pioneering au-
diophiles of those days could hear
such a wide variety of hi-fi com-
ponents in one place, and it was also a
chance to meet some of the people
behind the products. They found out
there really was an Avery Fisher, a
Rudy Bozak, a Frank Mclntosh, a Nor-
man Pickering, et al., and what a thrill
to discuss hi-fi and music with the
very people who designed the equip-
ment!

The Audio Fair became an annual
event and was widely copied all over
the country. Some years later, the In-
stitute of High Fidelity was formed,
and it sponsored a New York ‘“Hi-Fi
Show’’ which replaced the Audio Fair.
The New Yorker Hotel continued to
be the site of the show for a number
of years, and then the show was
moved to such places as the New York
Trade Show Bldg., the Statler/Hilton
Hotel, etc. The IHF sponsored hi-fi
shows in other sections of the country
as well.

It must be admitted that after the
glamour of the early hi-fi shows wore
a bit thin, some of the more negative
aspects of the shows gave rise to an
ever-increasing din of gripes and
complaints. Paradoxically, there was
anguish about the low attendance at
some shows, yet annoyance over in-
adequate crowd control. It was said
that there were too many ‘repeaters”
at the shows...not enough “new
blood” entering the hi-fi components
market. There was much grumbling
about the increasing costs of exhib-
iting at the hi-fi shows and whether
the results justified the expense. In
later years, the IHF abandoned the
hotel shows and tried other formats to
promote hi-fi, but the results were in-
decisive. The hi-fi components indus-
try needs a strong, effective Institute
of High Fidelity. Currently, the IHF is
in the process of reorganization, an
Executive Director is to be hired, and
more money is to be made available
for new promotional ideas. We wish
them well, and hope everyone will of-
fer their support.

Of course, there are always two
sides to the coin. There is a large seg-
ment of the hi-fi public that likes “ho-
tel shows,” and more than a few man-
ufacturers feel the same way. Some 20
odd years ago, Teresa and Bob Ro-
gers, a Washington, D.C., couple who
own classical music radio stations in
that city, decided to cater to these
tastes and formed the High Fidelity
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Music Show, Inc. They concentrated
exclusively on hotel hi-fi shows and
presented them on an alternating year
basis in such cities as Washington,
D.C., Philadelphia, Detroit, and At-
lanta. Like anything else, they’ve had
their share of problems, but in gener-
al, their hi-fi shows have been well re-
ceived and well attended. | attended
the most recent Rogers shows, the
““Washington Hi-Fi Stereo Music
Show,” February 11th through 13th,
and the “Philadelphia Hi-Fi Stereo
Music Show,” March 18th through
20th. Herewith is my report on what [
found of interest at these shows.

French Connection

Industry marketing veteran Harold
Weinberg chose the Washington
show to debut his Setton International
line of receivers and amplifiers. Setton
is the brainchild of French industrialist
Jacque Setton, an audio component
manufacturer who has combined the
talents and technology of French,
American, Japanese, and British engi-
neers. Design and engineering is
done in France and the U.S., while the
actual manufacturing is done in Japan.
Thus far, the line comprises 40-, 55-
and 100-watt per channel receivers,
two integrated amplifiers of 40- and
55-watts per channel respectively, a
separate pre-amp/100-watt per chan-
nel amplifier combination, and their
RCS-X-1000, which is a far out digital
FM tuner, multi-function pre-amp,
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Thefirst
turntable that’s

as steady as arock.

Tumntables shouldn't cause howling and
screeching through the night. But that's exactly
what happens. thanks to mechanical and acous-
tic feedback caused by loudspeakers vibrating
an insecure turntable.

Since most turmtable bases have been
made of laminated plywood. becch, die-casting
or plastic. howling has been a problem that just
wouldn’t go away.

Until today: that is.

Announcing the Optonica RP-3636 Direct
Drive Turntable. We built the idcal tumtable.
literally as solid as a rock because it’s built on
15.8 pounds of Mikage granite stone. Which
means that vibrations from the speakers are
absorbed. reducing acoustical feedback and

maintaining maximum signal to noise ratio.
The Optonica RP-3636 also fzatures a
highly sensitive S-shaped tonearm. Which
means that the stylus will pick up subtle sound
signals as accurately as the cutter stylus that
recorded them. And an oil-dumped cucing con-
trol that gently lifts and lowers the tonearm so
your records will be protected from damage.
We invite you to test the Optimum tum-
table at one of the select audio dealers now car-
rying the full line of Optonica steree compo-
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nents. Call to I-free 800-447-4700 day or night
I ILinots dial 1-800-322-4400), for the name
and address of your nearest Optonica show-
room. where you can see the complete Optonica
line und pick up vour free copy of our catalog.
Or for further information. write Optonica.
Dept. T6C. 10 Keystone Place. Paramus.

New Jersey 076352,

From our unique turntable built as steady
as a rock to our cassette deck that automatically
finds vour selections. find out why throughout
Europe and Lapan. Optonica is one of the fast-
est selling lines of stereo components on the
market todas.

OPTONICA THE OPTIMUM.

Enter No. 43 on Reader Service Card
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remote control center, and 200-watt
per channel amplifier. For the man
who has everything, this will be sold
for “around $5000!" All the Setton
units are distinguished by their very
attractive and functional appearance,
the styling being done by the industri-
al design division of famed French de-
signer, Pierre Cardin.

Tandberg had a most interesting set
up in their room. Their top of the line
receiver was receiving signals from a
closed-circuit broadcasting station,
and the signals were deliberately
“’doctored’’ to demonstrate what
poor selectivity, sensitivity, separa-
tion, etc. would sound like, and how
well their receiver could cope with
these problems.

Speaker Reception

Throughout the Washington show
there were long lines of people wait-
ing to get into the Bose and ESS
rooms. The feature in the Bose room
was their Series Three redesign of the
901 speaker, which is said to have
even better bass response with in-
creased efficiency so that a 25-watt
amplifier can produce an SPL formerly
requiring several hundred watts. Bose
now makes their own drive units, an
ultra-precise, completely automated
process which is the result of much
basic research in plastics, metallurgy
and related disciplines. In a film Bose
presented to the audio press corps
some months before the show, we
saw the entire process, including a
machine of their own design which
automatically produces a complete
voice-coil assembly in about two sec-
onds. The attraction in the ESS room
was the debut of the long-awaited
Heil bass unit. Called the “Transar,” it
looks like something out of Buck Ro-
gers, with five diaphragms linked to-
gether by carbon fiber rods driving
them in common—much too com-
plex to describe here. Suffice to say, it
puts out some really low frequency
bass, but it was hard to make any qual-
ity assessments, since the room in
which it was demonstrated was crimi-
nally small. It would be interesting to
hear this speaker in better controlled
circumstances.

Onkyo was showing a com-
prehensive line of receivers, ampli-
fiers, and loudspeakers, and their
point of pride was the quartz-crystal-
locked tuning featured on all their re-
ceivers. Saul Marantz was doing yeo-
man duty demonstrating his partner’s
Dahlquist speakers, with their new
sub-woofer, and both passive and
electronic cross-over networks. Both

classical and rock music came over
with a lot of “oomph.” New to the au-
dio scene was Shahinian Acoustics
with a pyramidal shaped speaker
called the "“Obelisk.” Hardly new to
speaker design is Dick Shahinian, who
has been at it for over 20 years and has
designed speakers for companies like
Harman-Kardon and Rectilinear.
Tweeters and mid-range drivers are
clustered in the top of the unit, while
bass response is via an eight-inch
woofer and a rear-mounted passive
radiator. The unique shape of the
speaker eliminates any parallel sur-
faces and standing waves. With Dick’s
impeccable demonstration tech-
niques and superb selection of classi-
cal recordings, the small speaker was
impressive for its mid-range and top
end smoothness, good stereo imag-
ing, and solid extended bass. In short,
a thoroughly musical sound.

Sansui kept the quadraphonic flags
flying with a new four-channel receiv-
er, the QRX 9001, with 50-watts per
channel, which can be bridged to
produce 120 watts in stereo. Hitachi
was getting good mileage showing
how its Class-G receiver works. In the
Discwasher room, people were titil-
lated by listening to a tape made dur-
ing the recent Cleveland Orchestra
direct-disc recording session. The disc
itself should be at most hi-fi dealers by
the time you read this.

Philly-Fi Show

Moving on to Philadelphia, Phase
Linear was showing its new speaker
system, consisting of two large free-
standing panels, which look like elec-
trostatics, but use dynamic drivers,
and a bass cube. The system is ob-
viously capable of very high SPL, and
there was plenty of solid bass, but
here again, the room was too smal for
true appreciation of its quality. In the
Bozak room, Rudy himself was on
hand, looking quite fit and beaming
with pride about his new continu-
ously variable bucket-brigade delay
line. He was playing his monolithic
“Concert Grand” speakers, which
have newly designed tweeter arrays,
and in his good-sized room many
people were quite impressed with the
sheer musicality of the sound.

Technics was demonstrating their
new “Linear Phase” loudspeakers, us-
ing their new RS-1500 closed-loop
tape deck, with 15 ips Dolby /A’ mas-
ter tape copies. Interest...as well as
the SPL...was high! Roy Allison was
on hand with his interesting concept
in loudspeakers, and his room was a
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haven for ears overloaded with 200 d8
of boomy rock bass. You always can
hear high quality civilized music
in Roy’s room. IMF of England was
demonstrating their smooth-sound-
ing transmission line speakers, here
again with well-chosen classical mu-
sic. Their presence at a show like this
is a sign of a more aggressive sales ef-
fortin the U.S.

One of the things that has always
been permitted at the Rogers shows is
the participation of hi-fi dealers. Thus,
it is possible to see equipment, much
of it exotic high end stuff, that would
never be exhibited in the normal fash-
ion. For example, Barclay Recording
and Electronics of Wynnewood, Pa,,
had a whole room full of gear, dear to
the heart of the far-out audiophile. A
Lux turntable was mated with a SAEC
(Sound of Audio Engineering Co.)
arm and an EMT moving-coil phono
cartridge. The SAEC arm, like the
well-known SME, uses knife edges,
but in this case, two of them and a
ruby thrust bearing. A unique feature
is their “’stabilizer,” a massive, fist-siz-
ed, very heavy piece of metal which
screws under the arm base, and is said
to help attenuate resonances. Barclay
heavily features Crown equipment,
and they had a whole rack of it, tape
machines, pre-amps, amplifiers, and
the latest item, the EQ-2 equalization
unit, an elaborate phase-compen-
sated octave band device for room
equalization. Also in the rack was the
new dbx DB-3, which is a single pass,
three-band noise reduction unit said
to afford up to 30 dB of noise atten-
uation without pumping or breathing
effects. Also on display in this room
were the Magneplanar speakers and
such professional items as Neumann
mikes and Malatchi mixing units. Last
but not least, | was shown a prototype
of a large-screen (19-inch) real-time
analyzer. If they can turn it out at a
projected price under $3000, it should
attract immediate interest.

Needless to say, at both the Wash-
ington and Philadelphia shows, there
was a great deal of equipment from
most of the well-established names in
the industry. However, since most of
it had been shown before, I've had of
necessity to be selective, and report
on what | thought were the main
items of interest.

One last note...New York has not
had a “hotel hi-fi show’ for some
years, so the Rogers have finally de-
cided to tackle the Big Apple and will
run the New York Hi-Fi Stereo Music
Show at the Statler-Hilton Hotel, No-
vember 10th through 13th.
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Accutrac. -
fable with eyes.

Introducing Accutrac.

The only turntable in the world
thatlets you tell an LP which selections
you want to hear, the order you want to hear
themin, even how many times you want to
hear each one.

Sounds like something out of the 21st
century, doesn't it? Well, as a result of
Accutrac’s electro-optics, computer program-
ming and direct drive capabilities, you
can have it today.

Just imagine you want to

hear cuts 5, § and 7 in that order.
Maybe you even want to hear cut
/" 3 twice, because it's an old favorite.
P/ Simply press buttons 5, 3, 3 again,
then 7. Accutrac’s unique infra-red
7 beam, located in the tonearmhead, scans
the record surface. Over the recorded
pertion the beam scatters but over the smooth
surface between selections the infra-red light
is reflected back to the tonearm, directing it
to follow your instructions.
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What's more, it can co this by cordless
remote control, even from aaoss the roorr.

The arm your fingers never have to touch.
Since Accutrac’s tonearmis el=ztroni-
cally directedto the record, you never rsk
dropping the tonearm accidetlv and scratch-
ing a record, or damaging ¢ stylus.
And, since it cues electronically, too,
you can interrupt your listening and then
ick it up again in the same groove, within a
ractionof a revolution. Even the best damped
cue lever can't provide such accuracy. Or
safety.

What you hear is as incredible as what
you see.

Because the Accutrac servo-motor
which drives the tonearmis cecoupled the
instant the stylus goes into play, both hori-
zontal and vertical friction are virtually elimi-
nated. That means you get the most accurate
tracking possible and the maost faithful
reproduction.

You also get wow and flutter at a com-
pletely inaudible 0.03% WRMS. Rumble at
—70dB (DINB). Atracking farce of a mere
3/4 gram. And tonearm resonance at the
ideal 8-10 Hz.

The Accutrac 4000 system. When you
see and hear what it can do, you'll never be
satisified owning anything else.

Its father was a tumtable.
lts mother was a computer.

The Accutrac4000
Aol

ADC Professional Products Group. A division of BSR (U3A) Ltd. Foute 303 Blauvelt. N¥. 19913



Specs and numbers by themselves can
be meaningless. Take phono cartridges.
Despite the fact that this state of the art
has never been higher. with wide range.
flat frequency response, excellent sepa-
ration and superb tracking ability taken
for granted. there's still room for
improvement in the sound reproduction
of even the best records. And in many
systems, the cartridge itself is the limit-
ing factor. We believe Sonus effectively
removes this limitation.

What makes Sonus so
audibly superior?
Differences in cartridges are hard to
readily identify. But sensitive ears will
easily recognize Sonus as having a repro-
ductive quality that brings out the inner
voices of complex musical passages with
extraordinary clarity. A high definition
cartridge that. because of a combination
of design features, including its newly
patented cantilever suspension, reprodu-
ces music with an uncanny sense of

depth. ambience and realism.

So the next time you're considering
an improvement in your audio system,
consider upgrading your cartridge. Com-
pare specs if you must. (You'll find that
ours are equal to, if not better than any-
body’s.) But buy with your ears, not your
eyes.

Because man does not listen by
specs alone.

SONIC RESEARCH, INC., Sugar Hollow Rd.
Danbury, Conn. 06810

High Definition Phono Cartridges

Software Consensus

Dear Sir:

If asked, most audio buffs will cite
loudspeakers as the weakest link in
the audio reproduction chain. This
simply is not true in any sense. The
main or primary (literally) deterent to
our reproduction quality is the
source. . .records and tapes, with
records being the main offender.

In response, the hardware manu-
facturers have recently designed and
marketed a host of noise reduction
components for both records and
tapes, which is one of my reasons for
writing this letter. In the interest of
most of us who either own or are pur-
chasing equipment which exceeds the
current and potential quality of
records and tapes, an article surveying
this noise reduction hardware would
be a welcome service. Such an article
might include a list of the manu-
facturers, their addresses, a break-
down of which equipment is designed
for discs and which for tape, which
handles both, and an insight into how
each system operates.

| realize that Audio magazine caters
to the hardware industry but, as must
be obvious, an improvement in soft-
ware would certainly enhance the en-
joyment of the hardware components
and their sales.

With this in mind, editorials, arti-
cles, polls, and similar devices may
serve to arouse reader interest and ac-
tion, thus suggesting appropriate ac-
tion by the record and tape manu-
facturers.

Raphael F. Segura Jr.
Jefferson, La.

Loose Wrapping
Dear Sir:

In regards to your January, 1977,
"Behind the Scenes’ article con-
cerning record quality. . | feel that |
may be able to help in a small way.

The column questions, and justifia-
bly so, the continued use of the
“shrink wrap” format in the retail sale
of record albums. Bert Whyte pointed
out that the shrink-wrap affords the
purchaser, more often than not, a fac-
tory fresh copy of the recording,
which is what the majority of the buy-
ing public wishes. However, Mr.
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Whyte also points out that it is the
shrink-wrap which is responsible for
record warps capable of inducing sea-
sickness. To quote from the text:

“What we need, then, is some new
kind of seal that will guarantee the
record is virgin, but will not cause
warpage.”’

There in Victoria, British Columbia,
it is possible to purchase, in some
stores, record albums with a clear
plastic shrink-wrap which has been
cut and sealed approximately 0.5 cm
(0.20-in.} larger than the record jack-
et. This, naturally, solves both prob-
lems as the consumer can purchase a
virgin, sealed record, and since the
plastic wrap is rather loose fitting, the
warp inducing pressure on both the
record and the jacket is eliminated.
While this does not totally eliminate
warping, it does significantly reduce
the possibility of buying an album
which is totally unplayable. The al-
bums are from EMI, British imports, in
both classical and rock titles. | am un-
able to inform you whether this “not-
so-shrink-wrap’’ is placed on album
covers in Britain and Canada both,
but, perhaps, you could find out who
is responsible for this simple, yet ex-
cellent idea.

| can only hope that this particular
solution to the problem of record
warpage catches on with North Amer-
ica’s EMI subsidiary, Capital Records,
and indeed with all other record com-
panies too. | think the added cost
would be minimal and more than be
recovered in the savings on returned
defective records, plus it would be a
public relations bonanza for the com-
panies. . .fewer dissatisfied customers.

George Carson
Victoria, B.C.
Canada

Vintage Repairmen
Dear Sir:

| need your help, or rather a num-
ber of Audio readers need your help.
As with automobiles, people fall in
love with vintage magnetic recorders
such as: Magnecord, Concertone,
Ampex, Stancil-Hoffman, Tapesonic,
Webcor, Pentron, Brush, etc.

Hence, with fair regularity | get let-
ters from readers who would like to
restore an old "deck” to operation. In
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A New Version of
This Country’s Most Popular And Most
Imitated Speaker System.

The New

Over the past few years, the Advent Loudspeaker
has gone into more people’s homes in the United
States than any other speaker system. It has been
imitated over and over, and has been used consist-
ently as a standard of performance (even by sales-
men and companies trying to sell other speakers).
It has also prompted an almost incredible number
of unsolicited praise letters from satisfied owners.

The new Advent Loudspeaker sounds very much
like the original. It should, since the frequency
balance, clarity, and neutral, “open” quality that
contribute to the sound-character of a really excel-
lent speaker shouldn’t need much alteration—and
shouldn’t be subject to change for the sake of change.

But the New Advent Loudspeaker is audibly
different at the high end of the frequency range. The
change has been made possible, and worth making,
by improvements in the high-frequency capabilities
of tapes, broadcasts, and —most of all —records.

About Speaker Design.

Despite all the advertising to the contrary, it is
not hard to design a good loudspeaker. The neces-
sary knowledge and materials have been available
for quite a while, and any of many design concepts
can produce excellent sound.

But the trick, to our way of thinking, is to produce
a balanced product. One that doesn’t lead the cus-

tomer to pay unnecessarily for an overelaborate
design concept, or for a “solution” to a nonexistent
problem. And one that sounds good not just under
“ideal” conditions or in ani artificial laboratory envi-
ronment, but under the widest range of actual con-
ditions in people’s homes.

Knowing that complexity has often been a substi-
tute for good design in speakers, and that a great
deal of speaker design doesn’t have all that much to
do with the requirements for home listening, we
designed the original Advent Loudspeaker to fit at
the lowest possible cost into the “best” category in
speaker performance in a home. Its success has been
underlined for us not just by the number of original
Advents sold (half a million), but by the kind of sat-
isfaction people have continually reported —to us,
and to their friends.

The Difference
And How It Came About.

A vital part of designing a speaker for use in the real
world is to consider the capabilities and limitations
of recording and broadcasting processes at a given
moment. For most of the high-fidelity era, the most
important limitation on actual usable performance
in a speaker has been the high-frequency limits of

recordings.
continued on next page H—>
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Almost twenty years ago, for instance, some of us
now at Advent were involved in a live-vs-recorded
test of an “ideal” tweeter design that could, and did,
sound identical to the live source. But this same
tweeter was absolutely unlistenable for playback of
recordings, particularly for LP records. It merci-
lessly revealed the tremendous residual noise and
distortion (from tape hiss, cutter limitations, vinyl
imperfections, and other sources) present on records
at high frequencies.

By the time we designed the original Advent
Loudspeaker in 1969, tremendous improvements
had been made in recordings and brecadcasts. But
there were still important limitations, and the total
high-frequency energy output of the Advent was
balanced to suit that reality and match well with
the mixture of new, not-so-new and old LP’s in most
people’s record collections.

In the 1970’s, however, two very important im-
provements have been made in the high-frequency
capabilities of recordings and broadcasts:

B The almost universal adoption of the Dolby® sys-
tem and other noise reduction measures for record-
ings has reduced background tape hiss and residual
“hash” at high frequencies by a tremendous amount.
The entry of the Dolby system into FM broadcast-
ing is also beginning to be felt.

B A new generation of record-cutting equipment
has made it possible to put more essentially undis-
torted output onto records in the 10,000 Hz region.
And a new generation of phono cartridges has been
designed to take advantage of the opening for
cleaner high-frequency response.

These factors add up to more recoverable, usable
high-frequency content in source material than ever
before —more clean sound above the noise and dis-
tortion in the recording process.

With these improvements, and influenced by the
fact that most people’s record and tape collections
now date mainly from the early 1970’s onward, we
decided to change the high-frequency capabilities of
the Advent Loudspeaker. Also involved in the deci-
sion was the knowledge that we could make use of
developments like ferro-fluid damping for the
tweeter to come up with a higher-output design of
very high reliability at very little added cost.

The New Advent Loudspeaker, then, can radiate
significantly more energy at 10,000 Hz than our orig-
inal design —more than enough to reveal the cleaner
high-frequency output on records. The audible dif-
ference is subtle on most recordings (a slightly more
open and defined quality) and most noticeable on
recordings that have a heavy content of brass, snares,
cymbals, and other demanding high-frequency
material.

We don’t believe that the difference is great
enough to make more than a tiny percentage of

*Suggested price, subject to change without notice.
“Dolby” is a trademark of Dolby Laboratories Inc.

present Advent Loudspeaker owners want to trade
in their speakers. (We don’t design any of our
speakers, including the least expensive, to make
people want to trade them in after the honeymoon,
however long, is over.) But the change is the kind
we think should be made in a speaker designed to
compete in the “best” category without compro-
mise. And we think it will be appreciated by today’s
and tomorrow’s speaker and record buyers.

What Stays The Same.

Like the original Advent, the New Advent Loud-
speaker is the best answer we know how to make
to two fundamental questions:

B What is the highest level of performance that has
real meaning for the great majority of truly critical,
demanding listeners?

B How do you get that performance at a cost low
enough to make it available to the widest number
of people who would like it?

We realize that it is hard to believe, especially
when speaker advertising consistently suggests that
more dollars and more complexity and more novelty
are the key to speaker performance, that a relatively
simple two-way speaker system can really fit into
the very highest performance category. Especially
a speaker that costs only $129 to $159* (depending
on cabinet finish and how far we have shipped it).

But it can and does.

The New Advent Loudspeaker has a useful fre-
quency range as wide as that of any speaker at any
price. Its bass response is approached by few
speakers at any price. It will fill a large living room
with a satisfying amount of undistorted sound. And
it doesn’t require a super-power amplifier or receiver.

It also has an all-important octave-to-octave tonal
balance that’s based on long experience with the per-
formance both of equipment and of recordings in the
real world. We don’t have enough room left here to
explain the full implications of that statement, and
to explore the design of the New Advent Loud-
speaker in full detail. But if you will send us the
coupon, we will be happy to provide full information
on what the New Advent Loudspeaker is and how it
does what it does.

Thank you.

B To: Advent Corporation, 195 Albany Street, 1
I Cambridge, Massachusetts 02139 1
[ ] Please send full information on the New Advent |1
] Loudspeaker, and a list of your dealers. 1
1 Name. |
[ | |
I Address - 1
1 . 1
i City 1
] State Zip :

L--------------------

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.
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the case of automobiles, there are de-
votees who can breathe life back into
any model. |, and your readers, are
wondering if similar specialists exist in
the audio field. | have spoken to some
of my colleagues, but have yet to find
anyone to whom | can refer my read-
ers.

Perhaps Audio Magazine can be
enlisted in this search. We could
sound a call for the names of labs, re-
pairs shops, individuals, etal. that have
the knowledge, parts, and willingness

to restore old tape decks and, per-
haps, other audio components.
Herman Burstein
Contributing Editor
Editor’s Note: We would like to
commend Herman Burstein for this
excellent idea, and we will print the
names of those repair shops and indi-
viduals who repair vintage audio
equipment. However, fair warning,
we will also print letters from persons
who have had unsatisfactory work
performed. E.P.

Our Secret For
Unmatched Performance

Hartley Zodiac |

We build all our speaker cabinets in asymmetrical
pairs for the best sound dispersion.

Then we match each pair for wood graining and color.

Finally we match the speaker drivers to maintain

perfect system balance.

We do all of this for about the same price as our
competition. You see, we believe when you spend your
hard earned dollars for speakers, you deserve the best

sound your money can buy.

For other innovative features of Hartley speakers,write:

HART LEY products corporation

620 island road, ramsey, new jersey 07446 (201) 327-4443
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Nulling AM Distortion
Dear Sir:

For the past several months a num-
ber of my counterparts at other
broadcast stations and | have been
writing to you concerning the capa-
bilities of AM radio. | am certain that
we were not trying to create an "AM
versus FM’’ controversy, but after
reading Mr. Stephen Waldee’s com-
ments in the March Issue of Audio |
feel compelled to write you again. |
feel that Mr. Waldee has mis-
interpreted the purpose of my letter
and those of others.

While what Mr. Waldee says about
AM technical standards is true, there
is no reason why a concientious
broadcaster should permit such per-
formance standards in his physical
plant. The AM technical standards
were composed many years ago when
equipment was incapable of the supe-
rior performance found on modern
equipment. And these standards have
never been upgraded. If one exam-
ines the minimum permissable per-
formance standards for FM trans-
mission, they are almost as laughable
as those for AM. But | am certain that
Mr. Waldee would not permit his
transmitting plant to drop to the min-
imum performance parameters, even
though he would still be legal in the
eyes of the FCC.

While it is true that, in AM, a fre-
quency removed from the carrier by
15 kHz or more must be attenuated by
at least 25 dB from the unmodulated
carrier, one must examine the appli-
cable FCC rule, 73.40 (a) /12, to really
clarify the matter. The rule states:
“Any emission appearing on a fre-
quency removed from the carrier by
between 15 kc/s and 30 kc/s, in-
clusive, shall be attenuated at least 25
dB below the level of the un-
modulated carrier. Compliance with
the specifications will be deemed to
show the occupied bandwidth to be
30 ke/s or less.” Thus, a frequency of
14,999.999. . . Hz may be legally trans-
mitted at 100 per cent modulation.
The upper limit for stereo FM is 15,000
Hz, but who's counting?

Incidentally, how many recordings
do you know that contain enough
high frequency information in the re-
gion of 15,000 Hz to modulate the
transmitter 100 per cent? Or, for that
matter, even 25 per cent? 10 per cent?

As to his cases of 17 per cent inter-
modulation distortion in an AM trans-
mitter, | suggest that there is some-
thing very basically wrong with a
transmitter that produces that kind of
a figure. Perhaps a defective power
supply transformer, capacitor, or
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Ever since the imvention of the recorded disc annoy-
ing “clicks” and “pops” caused by scratches, static
and imperfections have consistently disturbed the
listening pleasure of music lovers.

Now, SAE intooduces the unique model 5000, an
Impulse Noise Reduction System which eliminates
those unwanted sounds with no adverse effect on
the quality of the recorded material. This break-
through in electronic circnitry is so demonstrably

effective that the SAE 5000 is destined to become
an essential part of any sound system.

The SAE 5000 is compact and sleek, built to SAE’s
exacting standards, and ready to enhance the per-
formance of any system, from the standard receiver/
turntable combination, to the most sophisticated
audiophile components.

SAE is proud to add the 5000 to their broad line of
Components for the Connoisseur.
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Take a close
look at a better
record cleaner.

Audio-Technica
AT6002

(B4x enlargement)

This is an A-T scanning electron microscope
photo of the dirt that must be removed if your
records are to sound clean. It's dirt that is
falling on your records even as you listen.

(169x enlargement)

Our unique carbon fiber brush sweeps

each groove literally hundreds of times as
the record plays, just before the stylus
touches the groove. The carbon fiber brush
helps conduct static charges away, making
groove cleaning easier. And the incredibly
small 6 micron diameter reaches deep into
the groove for the smallest particles.

" (844x enlargement)

tmmediately behind the brush, our velvet
pad captures and holds dust particles as
you play. And moisture released from an
inner reservoir helps to dissolve stubborn
deposits to prevent static build-up.

This 4-way attack on dirt (brush, pad,
liquid, and conductive path to ground) is
uniquely effective. For proof, clean a record
with any other system. Then "play" it with
the AT6002. You'll find dirt removed by the
AT6002 that was left behind by other
cleaners. Try it today. Just $9.95 at all
Audio-Technica dealers.

audio-technica.

INNOVATION 0 PRECISION 0 INTEGRITY

AUDIO-TECHNICA U.S,, INC.
Dept. 67A, 33 Shiawasse Ave.
Fairlawn, Ohio 44313
In Canada: Superlor Electronics, Inc.

choke. Maybe a defective modulation
transformer or reactor. Even some-
thing not the fault of the transmitter
could be responsible, such as in-
sufficient power mains. Perhaps,
even, the detector in the distortion
analyzer is not linear.

Concerning low frequency phase
shift, once again | suggest that there is
a deep seated problem in any trans-
mitter that shifts phases excessively in
the audio. Some phase shift is inevi-
table when audio passes through any
transformer, but a high quality trans-
former will produce a minimal
amount of phase shift, well within ac-
ceptable limits.

It is true that the new Harris MW-1
transmitter eliminates phase shift be-
cause of the absence of a modulation
transformer and reactor. However, in
1957, RCA developed their "“"Ampli-
phase” transmitter utilizing a phase-
to-amplitude modulation system.
There is no modulation transformer
and reactor involved in this system,
consequently, no phase shift. Several
years ago Gates Radio (now Harris
Corp.) developed their line of “PDM”’
transmitters which utilize a Class-D
pulse-width modulation system. Once
again, the modulation transformer
and reactor have been eliminated,
thus phase shift is also eliminated. The
technology necessary to eliminate au-
dio phase shift in AM transmitters has
been around for a long time in regular
use.

What all this boils down to is the
fact that with a good solid signal,
transmitted properly by the station, a
good receiver can recover as high a fi-
delity audio signal from an AM station
as from an FM station. However, slop-
py engineering will destroy fidelity no
matter what type of modulation is
used.

While it is true that modulation-
mad program directors and managers
exist, they are not exclusive to AM ra-
dio. | once worked for an FM-only
station whose manager insisted on
seeing the modulation meter hov-
ering near 100 per cent at all times. It
did, but at the expense of fidelity. He
had the loudest sound in town, but
also the dullest sounding one.

[ am as happy as anyone else to see
the new state-of-the-art equipment
make its appearance, and | hope more
manufacturers will get the message
that they must produce better equip-
ment to remain in business.

But don’t dismiss AM as a hopeless
case. It’s still a very much alive medi-
um, and soon to be stereo. If better
receivers were produced by manu-
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facturers, AM radio might even be-

come a serious listening medium. In-

cidentally, I'm 28 years old, hardly a
radio old timer."”

Robert I. MacDonald, CE

Village Broadcasting

Radio Station WCHL

Chapel Hill, North Carolina

Equations in Error
Dear Sirs:

Thank you for publishing my article
“Simple Pink Noise Filter” in the
March, 1977, issue of Audio. Unfortu-
nately, Fig. 4 of the article contains a
few minor errors which | thought |
should bring to your attention. Specif-
ically, the equations should read:

e (Ra +Rp + Rc) (1+j £/fH)
Ra

e (1+j t/fD)
Where: fL - —1___

ere TRCC,
fu -
H 2mRp C,

(Ra + Rp) R

dRp - 24T =D’ RC

et Ra + Rp + Re

Dr. Robert Mauro
Asst. Professor of
Electrical Engineering
Manhattan College
Riverdale, N.Y.

Quadraphonic Clique
Dear Sir:

We are both die-hard quad-
raphonic enthusiasts. Through read-
ing Audio magazine, we know that
this enthusiasm is shared by many
other devoted fans.

Quadraphonic is a very exciting for-
mat, but let’s be realistic about the
subject; four-channel is dying. Sure,
we've all heard of the newest technol-
ogical advances in encoders, de-
coders, demodulators, etc., but where
are the results? Not in our local hi-fi
shop, and certainly not in the bins of
our favorite records stores.

We can throw the blame at whom-
ever we want, the hardware/software
manufacturers, or the public, but let
us stop harping on who should take
the blame. It’s time to make a positive
move straight ahead. We now have
the proper technology and the means
for properly educating the audio
salesmen, the record dealers, and the
ganeral public.

Here is what this letter is leading
up to, a plea for anyone interested in
the future of quadraphonic to form a
Quadraphonic Club. All that is need-
ed is a group of people rallying
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We’d have to be crazy to take on the Our numbers stick it to the hanorable

big Shoguns and their top-of-the-line competition, and we’re gonna get a slice
equipment if we weren’t absolutely of their market ’cause our stuff cuts it:
certain that inside of our new 203 like a classic samurai’s sword.

preamp beats a heart of pure, solid-

state dependability—which is how we You don’t know us yet, but you will.
made our reputation with the pros to Go on in to your nearest BGW

begin with...solid. dealer and take a listen.

The BGW Model 50
Pre-Preamp

We Bow To No One.

BGW Systems: 13130 S Yukon Ave., Hawthorne, CA 90250 213/973-8090
In Canada: Omnimedia Corp., 10245 Cote de Liesse, Dorval, Quebec H9P1A3 514/636-9971

Enter No. 6 on Reader Service Card
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Bold, Basic,

The Nakamichi 600 Series components bring a new
approach to system high fidelity—a bold concept distinctly
ahead of its time. Never has a group of components com-
bined such high standards of excellence in performance
and quality, uniquely attractive styling and supreme ease
of installation and operation.

The basic Nakamichi 600 Series trio consists of the 600
Cassette Console, 620 Power Amplifier and 630 FM
Tuner Preamplifier. Each is a study in human engi-
neering; witness the gracefully sloped front panels
with logically positioned controls. All three are time-
less design expressions — sculptures worthy of artis-
tic praise. And each performs its assigned function
elegantly and flawiessly. But the three together form
the nucleus of an incredibly impressive music sys-
tem that is not likely to be equalled for many years

to come. See and hear the trio at your nearest
Nakamichi dealer. For complete information, write
Nakamichi Research (USA) Inc., 220 Westbury

Avenue, Carle Place, New York 11514

600 The highly acclaimed 600 Cassette Console enjoys the es-
tablished reputation as the world’'s best two-head cassette
deck. And, as such, it actually outperforms other manufacturer's three-head
cassette decks! It is loaded with unigue features, including Nakamichi's
famous Focused-Field Crystal Permalloy head, rock steady DC Servomotor
transport, lightning-fast peak level meters with an unheard of 47dB range,
front panel calibration controls, phase-corrected electronics, and special IM
Suppressor circuitry. Guaranteed minimum frequency response is 40-18,000
Hz +3dB (EX or SX tape, with or without Dolby*). Signal-to-noise ratio is better
than 65dB (Wrms at 400 Hz, 3% THD, with Dolby* and SX tape)—a greater
dynamic range than today's best records.

around four-channel to get this ““tur-
key”” up and changed into a “‘race
horse.” Why not?

Please send us any thoughts, no-
tions, inspirations, anything at all to
help keep quadraphonic alive. All the
major companies have adopted a
"wait and see’’ attitude. We're tired of
waiting, so let’s see, or better yet
HEAR some results. It doesn’t matter
what you prefer: QS, SQ, CD-4, it’s all
quadraphonic. If you think four-chan-
nel is a fantastic idea, send us your
ideas and opinions.

Jay Frank
23757 Canzonet St.
Woodland Hills, CA 91364

Steve Walker
4028 N. Yankee Dr.
Agoura, CA 91301

Professional Nostalgia
Dear Sir:

As a long time professional in the
audio art, FCC First Class License No.
P1-11-41380, and a motion picture and
television sound mixer whose credits
include everything from the now-de-
funct /1 Spy”’ series through many
feature motion pictures, the recently
popular “Family”’ series on ABC, and
the pilot film for “Charlie’s Angels,” |

read with a great deal of interest the
article in the January 1977 issue of Au-
dio on the vintage E. H. Scott AM re-
ceivers. As one who remembers the
Scott, but could not afford one, it was
a very pleasant trip through ‘“‘nosta-
ligia land.”

Coincidentally, in Edward Tatnall
Canby’s Audio ETC column in the
same issue, regarding ‘‘miniatur-
ization,” Canby mentions the Fisher
Series 80 tuners. However, he failed to
mention that those Fishers did have a
“broad’”” and "“narrow’” i.f. bandwidth,
controllable from the front panel. This
writer is still using a Fisher 80T with a
new, home-built IC preamp section,
and an outboard solid-state multiplex
adaptor — all of which works very
well indeed.

The main point of this letter, how-
ever, is to shed a little more light on
the state of the art in the 30s. The
writer has had for a number of years a
vintage 1936 Sparton all-wave receiver
sitting on the shelf of my shop. It was
purchased in 1937 when the Sparks-
withington Co. was on the verge of
bankruptcy. A department store in
Portland, Oregon, sold them as a “loss
leader” for $85.00. It had five wave
bands, tuned from 150 kHz to 60 mHz
without skips, had an r.f. stage on all
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bands, a separate oscillator and mixer,
two stages of i.f.,, and a diode de-
tector-first audio. This was followed
by a “switchable” volume expander
and an electronic crossover. Bi-am-
ped, if you please, in 1936, with a
single-ended 6F6 pentode, driving
two six-in. tweeters, and a pair of class
AB 2 6L6s providing about 45 W rms to
a 15-in. woofer.

A few months ago, a very slight in-
terest in listening to "“CB’ prompted
me to tune in the “old girl” to see
what it could do on about 27 mHz.
Alas, it had sat on the shelf for too
many years ... dried out capacitors,
tired tubes, and coils which had ab-
sorbed too much moisture, all had
taken their toll. However, a visit to the
science section of the Los Angeles
Public Library yielded the original
schematic from one of the old Ryder
Service Manuals.

So, the old Sparton was stripped
down to the bare chassis and tube
sockets, then completely rewired, bad
capacitors replaced, and the coils
dried out and lacquered. A visit to
friends at some of the studios sup-
plied from the “obsolete” shelves the
necessary 6K7s, 6L7s, 6)5s, 6)7, and
6Q7, even a 6E5 tuning eye. The bi-
amped output stages had long ago
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630 The unusual and versatile 630 FM Tuner Preamplifier
offers a degree of performance unmatched by receivers
and rarely found in complete “‘separates.” The tuner section boasts
stereo distortion under 0.08% and separation better than 50dB (1 kHz,
normal selectivity). Selectivity can be switched from normal (over
40dB) to narrow (over 80dB). Signal-to-noise ratio is better than
70dB without the help of built-in Dolby* Noise Reduction circuitry
provided for Dolby* FM broadcasts. The preamplifier section defies
conventional distortion measurement while phono equivalent input
noise is an incredible -140dB.

620 Although the 620 Power Amplifier is distinguished by

an unusual exterior, the real story is its impeccable
performance, the result of Nakamichi's unique “‘complete-mirror”
push-pull circuitry, which eliminates distortion without the use of
high idling current or high negative feedback. A massive toroidal
core transformer and two 40,000 filter capacitors assure ample
power reserve. The 620 handles all types of loads in stride, and its
low operating temperature assures long-term reliability far surpass-
ing conventional designs. Power output is 100 Watts per channel,
minimum rms at 8 ohms, 5-20,000 Hz with less than 0.01% THD.

Enter No. 26 on Reader Servi 2
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been replaced by a pair of 6550s and a
modern output transformer. Even the
volume expander was rebuilt to facto-
ry specifications and works just fine.

Today, this 40-year-old receiver sits
on a rack in the shop, together with
an ancient Pilotuner for FM, a couple
of 35 watt, Williamson-type tube am-
plifiers, a Type-A Garrard turntable
with a Shure V15-11 cartridge, and an
old PT 6 Magnecorder tape deck. The
speakers are, a 30-year-old 15-in. Jen-
sen co-axialial and, on the other side,
an even older 18-in. Jensen Theater
woofer with a 5Y3 rectifier tube on
the side, combined with an eight-in.
midrange, and a resurrected Kelly rib-
bon tweeter. And for their age, they
sound remarkably good, even by to-
day’s standards. So, the newest is not
necessarily the best.

Lest the writer be accused, or
a-“cussed,” of living in the past with a
“tin ear,” let me hasten to add that
the main system in my house is all sol-
id state with large bi-amped |BLs, and
since this writer, because of his work,
has access to sophisticated measuring
equipment, the entire system is equal-
ized to be "flat”” +1dB in the listen-
ing room from an honest 20 Hz to at
least 18.5 kHz, above which it is hard
to make a meaningful measurement.
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Before ending this letter, let me add
one note of “self protection” if you
will about the atrocious quality of the
sound usually heard on television. It is
not the fault of people, like myself,
who do the recording and engineer-
ing. By the time a filmed TV show, for
example “Charlie’s Angels,” reaches
the broadcasting network, it has been
through many skilled hands, listened
to by many trained ears, and put
through the best sound equipment
the “’state of the art” can provide.

The real culprit is the inexpensive
TV audio system, and the downright
cheap four to six inch speaker used in
the average television receiver. This
has long been a sore spot with-many
of us who know how good TV audio
should sound.

Burdick S. Trask
Sherman QOaks, Cal.

Cover Congratulations
Dear Sir:

| just saw your April issue with the
test of the Lirpa-1 Receiver. It was hi-
larious. Where do you guys get all
those neat ideas?

| looked all over the issue trying to
find a credit for the constructor of the
prototype, but | couldn’t find the
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name. Was it by chance, Karl Kofoed?
| remember that he built the Ultima
One amplifier that fooled all those
people two years ago. If it was, in-
deed, Mr. Kofoed’s work he should
be congratulated for another fine job.
Keep those Kofoed Kovers Koming,
please.

Congratulations are due you, also,
for having the exquisite taste and hu-
mor to liven up a basically dull field
with gems like the Ultima and Lirpa.
Good show!

Jim Wilson
Phila., Pa.

Editor’s Note: Yes, Karl Kofoed de-
signed the Lirpa | for the April cover
of Audio, but he has taken a better
paying job as a union jackhammer op-
erator in the oil fields of Shake Nima-
Idi somewhere in Lower Saudi lran.

Audio Affecionado
Dear Sir:

After reading your Equipment Pro-
file on the Lirpa | Receiver while si-
multaneously perusing the AKAI ad-
vertisement on page 43 with my x-ray
vision, | cancelled my subscription tc
the National Lampoon.

Charles J. Oeler
Pittsburgh, Penna.
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Cassette Deck

The Sansui SC3000 stereo
cassette deck has a high
torque d.c. motor with ac-
curacy specified as within *2
per cent, even with wide
variations in line voltage, and
a slip-free drive belt with
claimed wow and flutter per-
formance of 0.09 per cent.
The two-position bias/EQ
switch can be set for either
normal or chromium tape.
The signal-to-noise ratio for
chromium tape, without Dol-
by, is 50 dB, weighted, and
frequency response is 30 Hz
to 16 kHz. There are two VU
level meters driven by a two-
transistor amplifier showing
input-output levels of -20 to
+3 dB and a red LED which
flashes when input signals
over +6 dB enters the
recording amplifier. Two
other LEDs show when the
deck is in the recording
mode and when the Dolby
type B Noise Reduction Sys-
tem is on-line. Price: $360.00
Enter No. 81 on Reader Service Card

Nakamichi
Preamplifier

The Model 610 control
preamplifier is a basic, no
frills approach to component
design with THD below 0.001
per cent and phono noise 80
dB below the 1 mV reference
level (IHF A weighted). A
built-in, switchable, active

| subsonic filter, with no effect

above 30 Hz, provides 45 dB
attenuation at the critical 10
Hz area to prevent rumble
and tonearm resonances
from degrading sound quali-
ty. The tone control circuits
are fully defeatable, and the
variable contour control per-
mits fow and high frequency
compensation at low listen-
ing levels. Price: $300.00.

Enter No. 83 on Reader Service Card

Quam-Nichols
Catalogue

““Quam ‘77, The Sound De-
cision’ is a 12-page catalogue
to aid in loudspeaker driver
selection. The booklet con-
tains drawings of speaker
shapes and mounting con-
figurations along with a de-
scription of the magnetic
properties. Drivers covered
are general purpose, auto-
motive, high fidelity, music
instrument and sound system
loudspeakers, as well as
| matching line transformers.
Enter No. 85 on Reader Service Card

Radio Shack
Handbook
The Archer Semiconductor

Paragon
Preamplifier

The System-E preamplifier
is a straight through, all
triode tube design using
a minimum of amplifying
stages, but has a 70 dB input
to output gain. There are
three phono, three aux, and
one tape monitor inputs, and
one main and one tape out-
put. The stated specifications
include a phono S/N of 70 dB
below 10 mV, a high level
gain of 27 dB, a high level
S/N of 80 dB below 2V, a
phono gain of 425 dB @ 1
kHz, and a phono overload
of 600 mV @ 1 kHz. The unit
features a separate power
supply, solid walnut side
panels, and a low frequency
filter. Price: $495.00

Enter No. 82 on Reader Service Card
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ADI
Spectrum Analyzer

The Model 1000 audio
spectrum analyzer is de-
signed for fast speaker re-
sponse measurements, room
testing, equalization, A-B
comparisons, and micro-
phone and recorder eval-
uation. The unit features two

separate memories for freez-
ing frame displays, a noise
generator with gating, a cali-
brated condenser micro-
phone, microphone and line
inputs, and scope outputs.
The octave band filters are to
ANSI standards from 20 Hz to
22 kHz. Price: $1295.00

Enter No. 84 on Reader Service Card

Reference Handbook is a
128-page cross-referenced
listing of over 36,000 replace-
ment transistors, diodes, and
other interchangeable de-
vices. The handbook is
obtainable at Radio Shack
stores for $1.95.

ITA Directory

The Spring 1977 ITA Source
Directory is a 60-page cata-
logue of products and ser-
vices offered by International
Tape Association member
companies, as well as activi-
ties of the audio/video in-
dustry.

Enter No. 86 on Reader Service Card

3A Acoustique
Speaker System

The Adagio « is a three-
way speaker system with a
power rating 80 W rms from
30-10-30,000 Hz +3 dB with

WD-40 Spray

WD-40 is a non-greasy
spray for cleaning, displacing
moisture, and lubricat-
ing electronic components.

Leaving no sticky or gummy
residue, WD-40 is said to be
harmiless to rubber, plastics,
fabrics, and painted surfaces.
Price: $2.15 per can.
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an 11 in. woofer, a six-in.
midrange, and a four-in.
tweeter. Measuring 12 in. x
13in. x 12iin., the unit weighs
67 |bs. Price: $399.00.

Enter No. 87 on Reader Service Card
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The new Auditor Series by Koss.
Dorrt buy one unless your system

The pleasure of listening to
unadulterated music is reserved for
those who have carefully put together a
system that delivers totally accurate
reproduction. Now, for people who wish
to explore and expand this realm of
pure sound, Koss has designed their
Auditor Stereo Headphones. Full, state
of the art knowledge of perfect
mechanical reproduction of music, and
the psychoacoustics of the way the ear
and mind respond to sound went into
making these phones true to the most
intense level of performance possible
today.

The sound.

The Auditor Dynamic/10 features an
expansive frequency response range of
10-20,000 Hz, while dazzling any ear
attuned to the delicate musical balance
of psychoacoustically pleasing sound,
in a way no other dynamic phone can

Dynamic/10

Koss International/London

is ready for it.

duplicate. They are designed to deliver
the full impact of letter perfect sound
reproduction characteristic of the finest
equipment.

And the fury.

On the other hand, for the most
carefully designed and engineered
excursion into sound ever, the Koss
ESP™/10 Electrostatic Stereo
Headphone is an unparalleled
instrument of beauty. It is a perfectly
articulated statement of technological
and electronic genius so thoroughly
sensitive it belongs in a recording studio
serving as the last word in monitoring
production. The ESP/10’s almost
boundless frequency response lays out
the entire spectrum of sound for your
scrutiny, bringing you every spark of
timing, a deep, rich flood of bass, and a
smooth, clear lake of treble, with every
note balanced and defined.

Sc if you're content to live with the
impurities in second best stereo, the

Koss Auditors aren't for you. Only the
high-end connoisseur who has taken all
the necessary steps toward putting
together a system that is true to
perfection will acknowledge and
appreciate these precise products as
breakthroughs in scientific musical
development. The personal signature
of John C. Koss says that these
headphones are for the audiophile. So if
you're ready for the best, and you think
your system can measure up to the
Sound of Koss, hear the headphones
that are designed to put it to the testat a
specialist in audio products near you.
Or write to Fred Forbes, Audiophile
Products Division, for more information
on the new Auditor Series by Koss.

e

ESP/10

auditorserics
Py Koss

nkass® Coporation, Audiophile Products Division, 4129 N Port Washington Ave ., Milwaukee, Wisconsin 53212

ublin, Paris, Frankfurt « Amsterdam - Koss Limited/Burlington

Enter No. 21 on Reader Service Card

AmericanRadioHistorv. Com

ntano - Koss KK /Tokyo



32

Technics
Speaker System

The Model SB-7000A is a
bass reflex, three-way speak-
er system with a 13% in.
woofer, a 4% in. cone type
midrange, and a1% in. dome
tweeter in a linear phase
configuration. The system
has a nominal impedance of
6 ohms, the crossover fre-
quencies are 700 Hz and 6
kHz, and the frequency re-
sponse is 37 Hz to 22 kHz.
Having a claimed SPL of 90.5
dB (one meter, one watt) and
a peak input power of 150
watts, the unit measures 33 %
x 19 x 16 1/8 in., and weighs
72.8 Ibs. Price: $399.95.

Enter No. 88 on Reader Service Card

Kenwood Receiver

Model KR-5600 AM/FM
receiver delivers 40 watts
average per channel into 8
ohms from 20 to 20,000 Hz
with no more than 0.5 per
cent IM or THD, and has a 70
dB S/N ratio on phono. The
FM tuner section’s rated us-
able sensitivity is 10.3 dBf,
(1.8 wF), and it is spec’ed at

14.6 dBf mono, and 36.6 dBf
stereo, for 50-dB quieting.
Other features include direct
coupled, complementary
symmetry in the power
stages with multiple protec-
tion circuits, and a phase-
locked loop FM multiplex
section. Price: $359.95.

Enter No. 89 on Reader Service Card

Allison Loudspeaker

The Allison:Four is a book-
shelf size acoustic suspension
loudspeaker with an 8-in.
woofer, and two 1-in. convex
diaphragm tweeters with a 2
kHz crossover frequency.
The stabilized radiation load-
ing design is said to minimize
variations in reflected im-
pedance from listening room
boundaries which, with con-
ventional speaker systems, is

very large and causes pro-
portional changes in acoustic
power output at middle bass
frequencies. With a nominal
impedance of 8 ohms, the
unit requires a minimum am-
plifier power of 30 watts to
produce 100 dB SPL in most
domestic room environ-
ments. Weighing 23% |bs,
the unit measures 11 x 19 3/8
x 10 in. Price: $175.00 each.

Enter No. 91 on Reader Service Card

Quadraphonics
Anthology

The first in a series of an-
thologies from the pages of
the Journal of the Audio En-
gineering Society has been
compiled into a 264-page
volume containing the most
significant papers on quad-
raphony to appear in the
Journal, Vol. 17-Vol. 23 (1969-
1975). This 8% x 11% in.
paperbound text gives the
reader both an historical per-
spective and a basic under-
standing of quadraphonic
sound reproduction and sys-
tems. Price: $9.00.

Enter No. 97 on Reader Service Card

Wood Fabricating
Speaker Stands

The Enhancers are speaker
stands designed to raise
bookshelf loudspeakers from
floor level in order to elimi-
nate performance loss and
improve definition. There
are three models: the RS-1 is
a circular cold-rolled steel
unit for 12-in woofer speaker
systems; the RS-2 is a hard-
wood stand designed for 12-
in. or larger speakers, and
the RS-3 is a hardwood stand
with a 360° swivel action for
precise speaker positioning.
Prices: from $15.95 to $39.95
per pair.
Enter No. 90 on Reader Service Card

JVC Preamplifier

The Model JP-S7 stereo
control preamplifier utilizes
a three-stage, direct-coupled
equalizer circuit with a dif-
ferential amplifier for input,
and a class-A fully com-
plementary push-pull circuit
for output. The claimed
phono frequency response is

RIAA from 20 Hz to 20 kHz
+0.3 dB, a THD of 0.05 per
cent @ 1kHz, and a S/N ratio
of 65 dB. The unit includes
subsonic and high frequency
filters, electronic audio mut-
ing, a three-position imped-
ance selector, and a built-in
headphone amplifier. Price:
$700.00.
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SAE Noise
Reducer

The Model 5000 impulse
noise reduction system is
designed to reduce the
"“clicks,” “‘pops,” scratches
and other imperfections on
the surface of records with
no degradation of program.
The claimed IM and THD are
0.1 per cent, the signal-to-

noise ratio is 90 dB, a fre-
quency response is 20 Hz to
20 kHz +£1 dB, and rated out-
put is 250 V rms. Price:
$200.00.
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Nikko Amplifier

The Alpha 1is a dual-chan-
nel amplifier with a power
output of 220 watts into 8
ohms with a claimed THD of
0.08 per cent, an IM dis-
tortion of 0.08 per cent, a fre-

quency response from 10 Hz
to 100 kHz, and a S/N ratio of
100 dB. Designed for rack
mounting, the amp has a
brushed aluminum front and
stainless steel handles.
Price: $599.95.

Enter No. 93 on Reader Service Card
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Sony
Speaker System

The Model SSU-4000 is a
three-way, bass reflex loud-
speaker system with a passive
radiator, using a 10-in. woof-
er, a 9-in. passive radiator, a
3%-in. midrange driver, and
a 1-in. dome tweeter. With a
rated power handling capa-
bility of 100 W, it is efficient
enough to be driven with 20
watts and can accurately han-
dle an amplifier rated up to
150 watts. The frequency re-
sponse is 30 Hz to 20 kHz,
with crossover frequencies of
600 Hz and 5.5 kHz. The cabi-
net measures 13 '2x47x14 2 -in.
and weighs 70.6 lbs. Price:
$400.00.

Enter No. 96 on Reader Service Card
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Now we’ve mastered : i
a Scoich cassette for every switch position.
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Introducing the Master Series. Three totally different tapes. Each developed
to deliver the truest, clearest sound possible at each tape selector switch position.

Our Master I cassette is fornormal bias recording. It features an excellent
dynamic range, low distortion, uniform high frequzncy sensitivity and output thats 10dB
more than standard tapes.

Our new Master II replaces chrome cassettes and is designed for use on hi-fi
stereo systems with chrome bias (70 microsecond equalization). It features some
spectacular performance characteristics. including a special coating that gives it a 3dB
better signal-to-noise ratio at low and high _frequencies than chrome cassettes.
yet it's less abrasive.

Our new Master Il is for the ferri-chrome setiing. It's formulated with the most

‘advanced technology acailable, giving a 3 dB output improvement at low frequencies

and 2 dB at high frequencies. And the unique dua: layer construction increases
both low and nigh frequency sensitivity over chromium dioxide and ferric oxides.
All this, plus unique inner workings gou can actually see. Our new
Master line has a special bonus feature. A precision molded clear shell
that allows ycu to monitor the inner workings of the cassette. You can 9
actually see the recorder head penetration and the unique roller guides g
in action. Look closely at the transparent shells above and you'll see 3
the water wheels which were specially designed to move the tape
evenly across the head, reducing jriction and nois2. And two
radially creased shims insure smwoother wind, improved
mechanical reliability and reduczd wow and jtutter.
Enough said. Now.its time for you to take the true test.
Match up the right Master cassette with the bias you prefer.
Then just listen.
JYou'll find that whichever switch position you use, a
Scotch Master is the way to get the most out of ii.

Scoich Recording I
The truth comes ogge

Enter No. 59 on Reader Service Card
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We're as close to the impossible

as possible.

Our new speakers color sound.

Anybody’s speakers do.

Should someone tell you otherwise,
they speak with forked frequency
response.

We at Sony approached the develop-
ment of our new speaker line with this
grimreality in mind.

Thus our goal was to create speakers
with a minimum of coloration. With a
frequency response flat and wide. With
low distortion. And with repeatability.
Which is critical. Which means that
each speaker we turn out will sound like
the one before and the one after.

Searching and researching.

Our basic dilemma was that speaker
specs don't specify much.

You can build two speakers with iden-
tical specs, and find they'll sound non-
identical.

That's because your sophisticated ear
can pick up differences our clumsy
measurements can't.

Some examples:

You can hear how pure water is. The
purity of the water in which the puip for
the speaker cone is pressed will influ-
ence the sound.(Springwateristhe best)

But water purity would hardly change
the frequency response —or any other
measureable characteristic.

Nor wouid the dye used to color the
cone-—or the glue used in gluing the
cabinet.

But you'd hear the dye and the glue.

And there are dozens and dozens of
elements that interact this way.

So our job was mammoth. To corre-
late these factors in order to reach the
goal we outlined earlier. Changing one

changes the other and aimost changed
our minds about going into the speaker
business.

But we stuck it out. And found the an-
swer to the juggling of these variables
thanks to a major technological innova-
tion.

Trial and error,

That's why we labored for three years
to bring you our speakers. While other
manufacturers rushed frantically to
market with theirs.

We keep the whole world
in our hands.

Once we understood how to control
the sound of our speakers, we realized
we had to control what went into our
speakers.

So we did the only logical thing.

We built a plant.

And pursuing that logic, we built it at
a place called Kofu. Which is at the base
of Mt. Fuji. Where we can get all the
spring water we want.

This factory does nothing but pro-
duce —under outrageously close con-
trol—the components for our speakers.

Whatever we do buy, we specify so
carefully that our vendors have night-
mares about us. (It's unfortunate that
we can't make everything ourselves,
but only God can make a tree, and only
wood can make a fine cabinet)

Few companies make this effort.

So it's safe to say that when it comes
to exercising this kind of control, our
speakers are a voice in the dark.

Improvements that are
heard and not seen.

As you can see, there's a lot that goes
into producing a speaker that's not eas-
ily seen. (One beautiful exception--the
handsome finish on our cabinets.)

Suggested retail prices: SSU-3000, $300 each; SSU-4000, $400 each.
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That includes the carbon fiber that
we mix into the speaker cone paper.

Carbon fiber is light and strong.
(Why they don't use it in girdles we'll
never know,)

Light, so our speaker is more effi-
cient. Meaning you need less power to
operate it. Meaning you are closer to
the ideal of converting electrical en-
ergy to mechanical energy without a
loss of power.

Light, so our speaker cone reacts
quickly to stops and starts in the sig-
nal. The result: improved transient
response.

Strong, to prevent the cone from
bending out of shape in the high fre-
quency range.

Moreover, carbon fiber doesn't re-
sonate much. It has what's called a
low Q, and it took someone with a
high 1Q to realize it would absorb the
unwanted vibration rather than trans-
mit it down the cone.

We also cut down on unwanted vibra-
tion (as opposed to the wanted vibra-
tion, which is music), by using a cast
aluminum basket rather than a
stamped, shoddy cheap metal one.

We could go on, but at this point the
best thing would be for you to move on
to your nearest Sony dealer. And listen.

Because the results of our three
years of labor will be clear after three
minutes of listening.

At which point, far from heckling
our speakers, you'll be tempted to give
them a standing ovation.

SONY

1977 Sony Corp. of America. Sony, 3W. 57 St., NY,, NY. 10019
SONY s a trademark of Sony Corp

Enter No. 45 on Reader Service Card
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BEGINNING A NEW SERIES

TURNTABLES

Do Turntables Affect Sound?

One of the questions | am con-
sistently asked is “Which is the best
sounding turntable?”’

On the surface it would seem to be
a rather silly question, since everyone
knows that turntables are not suppos-
ed to make any sounds. It is the
phono pickup which is designed to
take the mechanical motions from a
record groove and change them into
electrical signals. These signals are
then amplified and converted into
sound via the amplifier and loud-
speakers.

Well, then, it should be obvious
that the turntable cannot possibly
produce any sound of its own.. .or
can it?

This is the first of a series of articles
dealing with turntables, tone arms,
phono cartridges, and the integration
of these three into a system. These ar-
ticles will also describe in depth the
various good and bad design para-
meters of the three products and fur-
ther deal with the advantages and dis-
advantages of the components indi-
vidually and as an integrated system.
We will also cover solutions to the
problems encountered when setting
up and using such a system. These ar-
ticles will be written as far as is pos-
sible in simple, understandable lay-
man’s language.

Although it is imperative that the
audiophile be made aware of the
problems encountered as he attempts
to assemble a phono system (turn-
table, tone arm and pickup), it is even
more important he be advised of the
solutions to these problems, both at

*Grado Laboratories, Inc.
4614 Seventh Ave. Brooklyn, N.Y. 11220

Joseph F. Grado*

the time of physically assembling the
phono system and earlier when mak-
ing his initial purchase of the com-
ponents which will comprise the
phono system.

In the early days of high fidelity, we
audiophiles were confronted with
similar problems regarding the assem-
bly and proper matching of com-
ponents. At that time, it wasn't the
phono system that was our dilemma,
it was the loudspeaker system. The
high fidelity industry was a fledgling
industry 20 years ago and very few to-
tal speaker systems (completely de-
signed and assembled by the manu-
facturer) were to be had. The path the
audiophile took was to purchase indi-
vidual drivers (speakers) and build
himself a speaker enclosure. The re-
ward for physical labor was good
sound and knowledge.

It was not uncommon for the audi-
ophile to build a “new and better”
speaker box every week. Needless to
say, it became a virtual contest be-
tween audiophiles as to whose speak-
er enclosure was the best. With a vari-
ety of shapes and sizes (finish was not
a necessary criteria) being exhibited
and discussed, it became a joyful de-
lirium to be an “audiophile.”

Today we have a similar situation in
the audiophile market. A delirium,
yes! A joy, hardly, unless of course
you enjoy spending your dollars for a
phono system that promises but
doesn’t deliver. But let’s return to that
question we asked above.

Do turntables affect the sound of a
phono system? The answer is an abso-
lute YES! The next question is, how?

Going back to basics, we know that
a phonograph record has grooves

AmericanRadioHistorv. Com

which are followed or tracked by the
phono pickup. These grooves have a
wiggly (how layman can one get?)
shape which impart a mechanical mo-
tion to the pickup stylus and gener-
ating system. This mechanical motion
becomes the sound you hear! This is
an important key to the solution for
understanding!! The phono pickup
senses a mechanical motion from the
record, and this motion is changed
into sound.

The pickup, however, cannot tell
whether the mechanical motion it is
sensing from the record is actually cut
into the record or whether the turn-
table, for one reason or another, is
adding mechanical vibration on the
record surface. If the turntable has ab-
solutely no vibration of any sort, then
the pickup will play back only the
recorded sound. Distortion will be at
its lowest under these conditions. If
the turntable adds mechanical vibra-
tion to the recorded sound of the
phonograph record, the pickup will
reproduce both. This will result in
playback distortion.

Feedback

Distortion can and does exhibit it-
self in many different ways. You may
hear it as obvious distortion which
makes listening very unpleasant. You
may hear it as an undesirable effect or
objectionable resonant coloration.
You may hear it as a subtle effect
which may be somewhat annoying
but not totally unpleasant. Then
again, you may not hear it at all as
identified distortion, yet find yourself
constantly fatigued from listening to
your system. The above variation in
effects is governed by the types of
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Two new electronic products fram Nakamichi may be st what you'veb
waging for. The 410 Preamplifier and 420 Power Amglifier are incredibly com-
pact, beautifully styled and decidedly affordable Measuring less thar 8" x 16
and barely 34" thick, both ar& timzless design expressions. .. pure Nakamichi =
in quality and performance. g

The 410 approaches the theoretical limits of error-fiee amplification. A superb
phono section, inherited from Nakamichi's amazing 610 Control Preamplifier,
utilizes unique circuitry to minimize noise and distortion while maximizing
dynamic range. Three phono input sensitivities accommodate a wide variety of
cartridges, There is even a switchable active subsonic filter that keeps rumbie
and toneafm resonances from degrading sound quality. Additional features
inciude fully defeatable tone control circuits, variable contour compensation,
high-output headphone jack, ana a 2 dB-stepped precision volume attenuator

1

S 3

from

410 Breamplifier:

420 Powar Amplifier:

S o1y e -
.. - Enter No. 27 on Reader Service Carc

-

The 420 Fower Amplifier i$ a neat, efficient unit for perfectionists with mocerate
power requirements. The unmgue output circuitry originally developed for the
Nakamichi 620 virtually eliminates crossover and switching distartions without
high idling current. The resulting low operating temperatures ensure fong-term
reliability. And. like the 620, the 420 employs a super-efficient toroidai power
transtormer, low negative feedback and foelproof proiection circuitry—all of
which add up to exemplary performance specificalions and an etforiless sound
quatity that belies its conservative power rating.

Let the 410 and 420 add new dimensicns to your listening pleasure
See and hear them at a Nakamichi dealer scon. Your ears will thank
you. For further infarmation, write Nakamichi Research (U.S.A)). Inc
220 Westbury Avenue, Carle Place, New York 11514

Nakamichi

‘Pnong S/N (IHF-A) Betler tiian 80 dB ref. 1 mV -
RIAA Deviatian: Within 0.3 dB X

Subsen:c Fitter: <45 dB'@ 10 Hz

Distortion: Less than 0.003% :

Frequency Response: 20-50,000 Hz+ 0, -1.5dB

Power Output: 50 watts per chapnef min. rms & § chms,
5-20,000 Hz. with fess than 0.02% THD
SN Ratio (IHF-A): Better than 170 dB @ rated autput
T4D.@ 1 KHz: Less than 0.0008% at any power level balow chpping
Fiequency Respanse: 5-50.G00 Hz -1dB
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mechanical vibration the turntable
adds to the recorded music.

The basic causes for turntable me-
chanical vibration are many but they
may be categorized as follows:
Design Parameters in the drive system
(center drive, rim drive, belt drive,
etc.);

Design Parameters in the rotor assem-
bly (shaft and bearing, center motor
drive, etc.);

Design Parameters in platter design
(light weight, heavy fly wheel, type of
material), and

Design Parameters in chassis design
(rigid, light, rigid massive, material,
etc.).

The above vibration sources can be
minimized or avoided by the audi-
ophile only through purchasing
knowledge. This we hope he will have
received after reading these articles.
(Editor’s Note: And our equipment
profiles!—E.P.)

One of the major sources of me-
chanical vibration to the turntable is
feedback, which is of two types basi-
cally, mechanical and acoustical. The
loudspeaker creates sound by moving
air. This air is pumped into the room
in the form of low to high level pres-
sures at multiple frequencies and in
complex patterns and changing
forces. The lower the frequency, the
more obvious the mechanical force
becomes until you reach a frequency
so low that it cannot be heard. Al-
though you cannot hear the loud-
speaker at these very low frequencies,
these sounds are still capable of creat-
ing enough energy to rattle windows
and shake walls. If you examine the
prior statement carefully, you will un-
derstand that the loudspeaker creates
acoustical energy through the air with
enough force to shake walls. It also
creates mechanical energy in the
turntable platter and chassis in the
same way. This is acoustical feedback.

However, there are times when the
acoustical energy will not have
enough power to excite the turntable
directly and yet still have enough en-
ergy to excite the table or shelf on
which the turntable is sitting. The
acoustical energy is changed into a
mechanical motion to the turntable
through the shelf or support. This is
called mechanical feedback excited
by acoustical energy (or the com-
bination of acoustical and mechanical
feedback).

Mechanical feedback is caused by
the loudspeaker box sitting on the
floor and vibrating through the
floorboards into the wall beams and
mechanically coupling the loudspeak-
er energy to the turntable support

and the turntable itself. The balance
of this article will deal with the solu-
tions of the above acoustical, acous-
tical mechanical and mechanical en-
ergy feedback problems. The turn-
table design problems will be explain-
ed in the next article since they are in-
terrelated with tone arm function.

To understand the feedback prob-
lem, one must first of all be aware that
everything surrounding us (pictures
on a wall, drinking glasses, furniture,
etc.) can be made to vibrate (res-
onate) if enough energy is applied to
the item at some particular sound
pitch (frequency). The heavier {more
massive the object), the more energy
is required to cause it to vibrate. The
lighter (less massive the object), the
less energy is required to cause it to
vibrate. Therefore the picture on a
wall will require less energy to cause it
to vibrate than the amount of energy
required to cause a piece of furniture
to vibrate.

When the loudspeaker creates
acoustical energy in a room (pulsating
air pressure with constantly changing
multiple frequencies), it will cause
various objects to vibrate, the turn-
table being one of them. Different
parts of a turntable will vibrate with
varying amounts of acoustic energy in
a room. The three basic parts of a
turntable which will vibrate are shown
in Fig. 1 and are A, the platter; B, the
main board, and C, the base.

A church bell can be rung with a
hammer, or it can be made to “hum”’
by blowing air into it and changing
the sound pitch of the air. Similarly,
the acoustical energy in aroom from a
loudspeaker changes pitch and in-
tensity until the turntable platter (if
you think of the platter as a bell) starts
to hum. This acoustical energy may or
may not be audible, yet this humming
is a mechanical vibration that is added
to the recorded sound. It is distortion
that the audiophile can do nothing
about.

If your turntable platter is properly
designed, the acoustical energy in the
room should not excite it, but then
the main board on the turntable (B in
Fig. 1) may be excited into vibrating.
This also adds mechanical vibration to
the recorded sound and creates dis-
tortion. There is nothing the audi-
ophile can do to correct this situation.

If your turntable platter and your
mainboard are not excited, it is still
quite possible that the turntable base
can be made to resonate. This will add
mechanical vibrations to the recorded
sound and will cause distortion. The
distortion created by the above con-
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ditions are quite different from each
other. The distortion can range from
frizzy highs to an overall muddy
sound. Adding mass to the outer
frame will reduce and/or eliminate
this latter problem. Example: If a turn-
table has a flimsy or lightweight
wooden base, made from wood
Y-inch thick, the addition of a dense
2x4-inch wood frame glued as an out-
side frame (Fig. 2) will add mass and
reduce the effects of acoustical ener-
gy (more energy is required to move
the additional mass). If you were to
use lead slabs instead of 2x4-inch
wood, the mass would be increased
considerably and the problem of the
turntable base resonating would be
eliminated. It is also important to
know that there are turntables sold
today that drastically reduce or elimi-
nate any and all of these acoustical
energy sensitivities.

Purchasing Hints

When you buy a turntable make
sure that the platter is massive, dense,
and rings as little as possible when
tapping on the metal with your finger-
nail (under the rubber mat). Deter-
mine that the turntable mainboard is
dense and makes as little noise as pos-
sible when you tap it with your finger-
nail. Be sure that the frame is not flim-
sy, but rather rigid and makes as little
noise as possible when tapped with
the fingernail. Many of the newer
turntables utilize a granite epoxy ma-
terial which comprises both the turn-
table mainboard and the frame. These
generally are excellent and also tend
to absorb the mechanical vibrations
from the turntable drive mechanism
before it reaches the tone arm.

The main cause of feedback distur-
bance in a phono system comes from
mechanical energy directly coupled
to the turntable through its standing
supports (Fig. 4). It is a known fact that
acoustical energy converted to me-
chanical energy (through walls or
floor) can actually shake the total
turntable and add mechanical vibra-
tion to the recorded sound and will
thus create distortion.

Many attempts have been made to
isolate or decouple the turntable me-
chanically from the room via springs
or rubber mounts. Some have been
moderately successful, others are a
sham. Only in a very few cases have
they been totally successful in proper-
ly decoupling the turntable from me-
chanical vibrations, and most have
been unsuccessful in removing the
previously described acoustic feed-
back problems.

Recently there have appeared on
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Fig. 1—The three basic parts of the
turntable which vibrate are A, the
platter; B, the main board, and C, the
base. Each section will vibrate with a
different amount of energy.

L.

i TR

Fig. 4—Feedback disturbance comes
through mechanical energy (A)
directly coupled to the turntable
through the standing supports, add-
ing mechanical vibration to the
recorded sound and creates dis-

tortion.
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THIN FRAME BASE
RESONATES EASILY

Fig. 2—If the base of the turntable is

lightweight or flimsy, it can easily be

made to vibrate and produce dis-

tortion ranging from frizzy highs to

muddy lows.
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Fig. 5—The best approach to energy
decoupling is to use a thick, dense,
massive board (C) and a number of
coil springs (D), about three-inches in
diameter, between the platform (A)
and the base of the turntable (B) so
distortion is reduced to a minimum.

"y

el

2"x 4" FRAME
FOR ADDED MASS

Fig. 3—The addition of a dense, 2x4-
inch hardwood frame, glued to the
base of the turntable, will add density
to the frame and reduce the effects of
acoustical energy.

S

MECHANICAL ENERGY
STOPS HERE

i

Fig. 6—When properly set up, with
the turntable leveled, mechanical en-
ergy stops on the top of the platform
at the base of the springs so the turn-
table plays back only the recorded
signal with no added distortion.

AUDIO e June 1977
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If your cartridge is

more than three years old,

don’t replace your
stylus!

Don't get us wrong. Thete is nothing worse
than play ng your records w th a worn stylus.
And no better way to restore your old unit D its
original g ory than a new diemond.

But frankhy, there have se2n significant strides
made recently in the phono cartridge - eld.
And the new cartridges of tcday stand hsac
and shoulders above ever the finest ¢* a “ew
short years ago.

Here's the choice: Get frash—but outcated—
performance with a replacement stylus, cr 2mjoy
all the benzfits of mode-n cerfridge research
and develzpment for just £ f2w dollars mo e
You'll find that you can updzte your systam

for far less than you might imegine. It's prodably
the most cramatic single fmp-cvement gou .can
INELCH

For instance, Audio-Techn ca offers Universal™
cartridges .equipped with a g=nuine Shibata
stylus and our uniquely effec:ive Duaf ldagnet™
system beginning at just 37500 list. Or you ean
replace your present car:ricge with a fresh new
Audio-Technica cartridge with highly-polish2d
elliptical tiz for as little as $45.00 list.

ATIE AT128a AT13Ea AT158a
$45.00 $75.00 36509 $725909

Are these n2w models wo-ta the difference?
Absolutely. You'll be amazed at what ycu haar
from today’s generation ol phano cartridgss.
Improved frequency respanse. Lower distoHi€n.
Better sepztation. Less recarc wear. TrL'y
better sourd.

A new Audio-Technica cariridge.
Your best value in hi-fi.

the market, products which are de-
signed to decouple the turntable from
mechanical vibrations. However, the
need to design them as a quick solu-
tion for a universal application also
usually makes them a compromise af-
fair. They do, without a doubt, reduce
the feedback problem but not opti-
mally in every case.

One must understand that the fre-
quency at which the energy de-
coupler resonates must be above the
rotational (speed) of the turntable (33-
1/3), which is approximately % cycle
per second, and yetlower than the re-
sonant frequency of the tone arm
mass and cartridge compliance which
is optimally 8-9 cycles per seconds.

The calculated frequency for opti-
mum decoupling of mechanical ener-
gy to the turntable is 2-3 cycles per
second. To achieve this in a device to
be used on all turntables regardless of
mass seems like an impossible task,
and yet the solution is actually very
simple. One of the best approaches to
energy decoupling is to use a very
dense, thick, massive board and a
number of coil springs, about three
inches in diameter. How these are ar-
ranged is shown in Fig. 5, and the the-
ory behind this is fairly simple. If one
spring will support four Ibs. at a re-
sonant frequency of 2-3 cycles per
second, then use six springs if your
turntable and board weigh 24 |bs. As
you can see, the mechanical motion
transmitted either by acoustical or
mechanical energy to the main sup-
port A is absorbed by the decoupler
springs D, so that the turntable plays
back only the recorded signal and
does so with minimum distortion.
Properly set up, with the turntable
leveled, even jumping on the floor
will not make the arm skip. If you
were suffering from feedback, the dif-
ference in playback sound with this
system could be startling! At this time,
obtaining such springs is not an easy
task since most audiophiles don’t
have access to a quality spring-making
shop. However, we will make avail-
able a device that uses such springs in
the near future.

| have only scratched the surface of
these problems, as you will see in the
future articles, one of which will tell
you how to set up your high fidelity
system without any test equipment
and as accurately as an engineer can
utilizing thousands of dollars of test
equipment. My next article will deal
with the design and function of tone
arms and a partial discussion on the

interaction of the tone arm, turntable,
and phono pickup when used as a sys-
tem. VA
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Available in Canada from Superior Electronics, Inc,
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Choosing a tuner

and an integrated amplifier
is a lot like choosing a mate. You
look for things like compatibility, per-
formance, appearance and, of course,
fidelity.

AKALI just made the process
of matching component separates
foolproof with a new line of tuners
and integrated amplifiers. Paired
on the grounds of total compatibility.
And priced to be affordable.

For a 18 " x 24" poster of this Charles Bragg etching, send $2 to AKAI, Dept. A, 2139 E. Del Amo Blvd., P.O. Box 6010, Compton, CA 90224, ATTN: Couples.
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Take the AT-2600 and the

big AM-2800 amp, with a solid

80 watts, RMS per channel, 8 ohms,
20-20,000 Hz at .08% Total Har-
monic Distortion.

Or the AM-2600 amp at 60
watts, RMS per channel, 8 ohms,
20-20,000 Hz at .1% Total Har-
monit Distortion. And match it with
the AT-2600 tuner.

Or maybe the AM-2400 amp
at 40 watts, RMS per channel,

8 ohms, 20-20,000 Hz
at 1.5% Total Harmonic
Distortion. And the AT-2400 tuner.
No matter which of the perfect
AKAI couples you choose, you get
specs and features not found on all-
in-one receivers in the same price
category. Improvements you can hear.
With clean, clear power per channel.

To hear the new separates, see
your AKAI dealer. And live in

perfect harmony. AK M

AKAI INTRODUCES

THE PERFECT COUPLES.

! AKAT '_‘!_‘_T A
0 Offixlzite

L & ==

'21‘ i
i
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What’s 3years

of a man’s life

That’s what you're looking atThree years.

Because that’s how long it took our Katsuzo
Hiramatsu to develop the Mitsubishi Logic
Control Turntable at the right.

Hiramatsu, you see,didn’t just invent a
better turntable. He actually created a whole
new state of the art. Starting from the ground
up.Probing areas that few people had ever
looked into before.

First, he investigated basic audio perform-
ance.He learned that, with the exception of
the cartridge, the tone arm has more influence
on sound quality than any other component in
a turntable.

So he researched tone arm materials and
configurations until he discovered the ideal
combination: A tubular stainless steel tone arm
isolated from the counterweight by butyl
rubber. Thus completely eliminating a phe-
nomenon that plagues nearly all other turn-
tables: counterweight-induced resonance in
the 150 Hz range.

Next, he looked at drive systems for the
turntable’s heavy platter. Here, too, he utilized
another ideal combination. A frequency-
generator control system for accurate speed —
combined with a high-torque, direct-drive
motor for fast start-up and virtually undetect-
able speed fall-off under load. And because the
motor operates at 33.3 or45 rpm instead of
the conventional 1500 rpm, vibration is almost
nonexistent.

Finally, even the turntable mat came under
Hiramatsu’s scrutiny. He discovered that the
mat has a considerable effect on low-frequency
response. And he adjusted thickness, density,
and compliance foroptimum matching with the
low-frequency characteristics of the tone arm.

So, even without the logic control system,
Katsuzo Hiramatsu’s new turntable would be
a superb instrument.

But with the electronic logic control system
for automatic speed selection and tone arm
operation, it becomes a foolproof instrument
as well.

And you should hear it for yourself. You
should hear it through our equally impressive
Mitsubishi dual-monaural power amplifier and
preamplifier, driving one of our five available
Mitsubishi high-performance speaker systems.

Your dealer will be happy to audition them
for you anytime you ask.

And if you ask that he put a dollar figure
on Hiramatsu's efforts, he will tell you that the
Mitsubishi DP-EC1 Logic Control Turntable
carries a price tag triple that of some lesser
turntables.

Which, when you consider what went into
it,probably makes the DP-EC1 one of the
greatest bargains in the store.

¢ MITSUBISHI

&% AUDIO SYSTEMS

For more information write Melco Sales, Inc., Dept A, 3030 East Victoria Street, Compton, California 90221.

Enter No. 24 on Reader Service Card
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IRON CURTAIN
ECORD)

Greg Morrow

Anyone who collects classical
records as a hobby is, in all probabili-
ty, acquainted with the major West
European record companies: DGG,
Philips, Decca/London, EMI/Angel,
and Telefunken. All of these labels are
firmly entrenched in the American
market place, and their products are
widely distributed and well known.
But, unfortunately, few U.S. collectors
have a wide knowledge of the record
firms in the other Europe—the social-
ist nations of Central and Eastern Eu-
rope. This article is intended to in-
troduce the American classical buff to
some of the Eastern European trea-
sures within his reach.

Unlike the West European firms
mentioned above, the tastern Eu-
ropean record companies and labels
have had, until recently, only a small
following in the United States. For
several decades after World War I,
Soviet and East European perform-
ances could only be heard on such la-
bels as Artia, Parliament, Urania, Con-
cert Hall, Bruno, and a few others.
These labels were (and are) little
known and unevenly distributed, and
while the companies mentioned had
good intentions, the recordings were
often poor, both from the technical
and musical standpoints. Obviously, a
way was needed to distribute high
quality pressings of Eastern bloc per-
formances. Finally, in 1966, a positive
advance in this direction was made
when EMI/Angel was given rights by
the Soviet government to press and
distribute Soviet recordings in the
United States. At long last, recordings
from an Eastern bloc source were giv-
en the representation they deserved
here. These new discs were up to the
typically high standards of Angel and
the American classical record con-
sumer, and the creation of the Melo-
diya/Angel label was deemed an artis-
tic and financial success. Since then,
DGG, Philips, Westminster, Turn-
about, Columbia, London, Tele-
funken, Vanguard, Monitor, Musical
Heritage Society, and Nonesuch have

offered high quality performances
from various Eastern European
sources. In addition, the catalogues of
several important Eastern bloc firms
have been made available here
through importers. Now the devoted
discophile can choose from among
the best of the Eastern bloc record-
ings.

Musically, much praise can be given
to the majority of these recordings,
for there are some wonderful things
to be heard on these labels, both con-
ventional and off-beat. One hasn‘t re-
ally heard Smetana’s My Country, for
instance, until you’ve heard the ver-
sion on Supraphon with the Czech
Philharmonic conducted by Karel Ari-
cerl. To hear the music of Prokofiev,
Chopin, Dvorak, Penderecki, and
Shostakovich performed by their own
native countrymen is to gain a new in-
sight into the works being played.
Such ensembles as Leipzig Ge-
wandhaus Orchestra, Bolshoi Opera,
or Warsaw Philharmonic are fully the
equal of their Western counterparts,
and the outstanding recordings these
and other groups have made should
be heard by all music lovers.

Technically, the most recent East
European recordings can hold their
own with any Western discs. The Dol-
by system is now in use by most studi-
os, and Western recording equipment
is widely used. Eastern bloc pressings
(produced for Western consumption)

are generally of a high standard, and .

most discs can be purchased without
any fear about low quality. Of course,

there are some exceptions—some of j

the older Soviet mono items may have
been big news in 1940, but by 1977
standards they suffer from poor sur-
faces, atrocious acoustics, and trite
packaging. On the other hand, the
most recent Soviet-produced discs are
usually of very good quality, with rela-
tively quiet surfaces. (One distinct ad-
vantage that East bloc discs enjoy over
American ones is that they are thick
and heavy—no Dynaflex here!) Those
who purchase Eastern bloc recordings
pressed by Western labels can expect
the customary high quality of such
firms as DGG, Philips, or Vanguard.
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The labels discussed in this article
are those that are believed to be of
the greatest importance to the Ameri-
can classical collector. Czechoslova-
kia, Poland, the Soviet Union, Hun-
gary, and the German Democratic Re-
public are represented. Romaria,
Yugoslavia, Bulgaria, and Albania are
omitted since not enough informa-
tion about them has been received to
warrant their inclusion. Readers will
also notice that, almost without ex-
ception, only one or two labels per
nation are discussed. One has to re-
member that these are socialist na-
tions with planned economies, and@
capitalist competition does W
not exist. In all cases, ’ -
the State Ministry of




Culture in each nation is in control of
the recording firms, and the govern-
ment determines the production, ad-
vertising, artists and their repertoire,
and distribution of all records. This
system has its faults, but all major per-
forming groups can record without
worries about high recording costs or

profit/loss statements hanging over ¢

their heads.

The labels are grouped by nation,
and a general overview of each label
is attempted. At the end of each
group a selection of three recordings
representing the finest work done by
each firm is given.

Hungary
The Qualiton label has become
well-known throughout the Western
world for its technical quality and im-
aginative programming. Qualiton has
been exporting to the West for years,
and the pressings and pack-
aging are up to Western
standards, in virtually every
case. Their most ambi-
tious project to date
has been the Bartok

=

AUDIO e June 1977

i
[ {u,“ Yt \ M \
Bl ey "H‘\‘l‘ b 1 ".}{\ \\\\\\\\\f N\
b i i\\*\\‘»\

\ "Y\l\‘ \\\'\) “\'

\\\\.\\\

ki

Al

\

\

i

R QN R \
\

ARNANAY

TN
N

\ ‘\;)\
M

N
\Y

AmericanRadioHistorv Com

Complete Edition, which endeavors
to put every note the composer ever
wrote onto microgroove. The project
is virtually complete, and all Bartok
freaks should definitely investigate
the series. Kodaly is another featured
composer given wide coverage, and
especially interesting is a set of his
works for chorus, in addition to his
well-known orchestral compositions.
Lizst's virtually unknown sacred chor-
al pieces have also been recorded. For
Hungarian musicologists, a three-
record Musica Hungarica set traces
the development of Hungarian music
from its quasi-oriental roots to Franz
Lizst, and a continuing (now 10 discs)
Musica Rinata series chronicles the
Baroque Age in Hungarian music.

A budget label, Hungaraton, num-
bers over 40 releases to date. This is
the first budget label of any socialist
nation, and the music of many com-
posers is featured. On both the Hun-
garaton and Qualiton labels, con-
ductors such as Janos Ferencsik, Antal
Dorati, Vilmos Tatrai, Gyorgy Lehel,
and others lead the Budapest Philhar-
monic, Budapest Symphony, Hun-
garian Chamber Orchestra, Hun-
garian State Orchestra, and the Or-
chestra of the Hungarian Radio and
Television. Bartok’s wife, Ditta Bartok-
Pasztorzy, is pianist in her husband’s
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Onkyo-A step ahead

State-of-the-Art is for everyone else. Onkyo design and construction is for tomorrow. Today.
We don't just claim innovation, quality and value. We prove it when independent test laboratories
publish their unbiased reports in your favorite audio magazines.

Of our TX-4500, one test report said, ... one of the finest receivers available today at any price’’

Of our TX-2500, another said, "...sounds a good deal better than the data suggest—and better than
one has a right to expect at $300"’

If the data don't suggest the total quality, it may be we're too cautious in our claims. But, we have
other equipment too new to have been reported on as yet. All are built to the same exacting standards,
featuring exclusive Onkyo advances. We'll try to be a bit less modest as we tell about:

Quartz-Locked Tuning—This is the tuiing system of which the most famous testing lab said,
...a new system that completely eliminates tuning errors in FM reception’’ This is done by using a quartz
crystal oscillator which takes advantage of the unique capability of precisely ground quartz to maintain
a fixed frequency.

The Quartz-locked circuitry compares the tuner's IF frequency with the frequency generated in the
Quartz-Locked oscillator, continually compensating for frequency differences that would cause distortion
or poor reception, and additionally compensating the FM tuning meter at the same time.

Servo-Locked Tuning —An economy version of the Quartz-Locked system with similar character-
istics in a different configuration. While essentially an automatic frequency control circuit, Servo-Lock is
more sophisticated in design and performance and in actual lab tests has held stations for at least 24
hours without perceptible drift.

Quartz-Locked AM/FM Stereo Receiver

TX-8500 — Powe- output 110 watts per channel, minimum RMS
ct & ohms, both channels driven from 20 Hz to 20 kHz with no

more than 0.1% Total Harmonic Distortion.
D rect coupled d tferential pure complementary main amplifier

with ultra wide frequency response, 2 Hz to 60 kHz * 1 dB at

main amp. Total Harmonic Distortion less than 0.1% at rated out-
Fut; 0.08% at 1 watt output. Rated FM sensitivity 1.7 1V (mono),

4 1V (stereo). 50 dB quieting sensitivity 3 uV (mono), 35 uv
(stereo). Image rejection ratio 83 dB; alternate channel selectiv-
ity 70 dB; IF rejection ratio 100 dB. S/N ratio 70 dB (mono), 65 dB

(stereo).

TX-4500—Power output 55 watts per channel, minimum RMS
at 8 ohms, both channels driven from 20 Hz to 20 kHz with no
mars than 0.1% Total Harmonic Distortion.

Direct coupled ditterential complementary main amplitier with
ult-a wide frequency response, 2 Hzto 80 kHz * 1 dB at main amp.
Rared FM sensitivity 1.8 uV (stereo). Image rejection and alternate
channel selectivity 70 dB. IM distortion 0.3% at rated power; 0.1%
at | watt output.

Servo-Locked AM/FM Stereo Receivers

TX-2500 —Power output 27 watts per channel, minimum RMS
at 8 ohms, both channels driven from 40 Hz to 20 kHz with no
mcr= than 0.5% Total Harmonic Distortion.

Direct coupled differential main amplifier with frequercy re-
sponse of 2 Hz to 60 kHz * 1 dB. Total Harmonic Distortion no
mcre than 0.5% at rated output; 0.2% at 1 watt output. IM dis-
tortion 0.5% at rated power; 0.3% at 1 watt output. Usable sen-
sitiv ty in FM, 2 1V "mono), 5 iV (stereo). Image rejection 45 dB;
a ternate channel attentuation 60 dB;, S/N 65 dB (mono), 50 dB
(stereo). IF rejecticn 80 dB.

TX-1500 —Power output 15 watts per channel, minimum RMS
a- 3 ohms, both channels driven from 20 Hz to 20 kHz with no
mare than 0.5% Tolal Harmonic Distortion.,

Direct coupled differential amplifier with overall frequency re-
spoarse 20 Hz to 20 kHz * 1 dB.Total Harmonic Distortion no more
then 0.5% at rated power; no more than 0.3% at 1 watt autput.
Usable FM sensitivity 2.3 uV (mono), 5 ;tV (stereo). 50 dB quiet-

irg sensitivit
(mono), 60

4.5 4V (mono), 50 uV (stereo). S/N ratio 95 dB
B (stereo). IF rejection 80 dB. Alternate ctannel

aitenuation 60 dB.

All of Onkyo's receivers teature multiple speaker outguts as

wel as multiple tape inputs and outputs including tape to tape
dubbing. All are built to specification which often exceed their
price ranges with special features, including Phase Lockec Loop

Pultiplex.
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Quartz-Locked A/A/FM Stereo Tuner

For those who are satisfied with their present amplitier but want
the distinct berefits of Qucrtz-Lockec?tuning, Onkyo offers the
T-9, the only component turer in the world that has Quartz-Lock.

In adcition to the precision tuning capabilities of the T-9, it fea-
tures a Jual gcte MOSFET/4 gang-variable capacitor front end
with uscble sensitivity 1.7 1.V, 50 dB quieting sensitivity of 3 11V,

83 dB In"age rejection and 73 dB S/N in stereo.

The T9 uses Phase Locked Loop Multiplex for low distortion,
high serparation stereo reception. At 1 kHz, stereo separation is
40 dB; a- 100-10,000 Hz, separation is 35 dB.

Assur ngcontinuous, drift-free tuning, the FM oscillator circuitry
is hermetically sealed to prevent environmental influence on the compcnents.

Other specitications include an IF rejection ratio of 130 dB and AM suppression ratio of 50 dB. In addition $o Quartz-Lockec
tﬁning cnd exceptional pefformance characteristics, the Onkyo T-S provides a special feature for tape record ng directly fror
the tuner.

Known as the Tape Recording Lavel Check Switch, activation injects a 440 Hz tone, which corresponds to the 56% modulation >
the FM signal and enabling the recording level of the tape deck to se-accurately set, as well as preventing overfoading and d's
tortion. Dnkyo's -9 provides some of the cleanest tape recording poss ble.

Solid State Integrated Amplifiers

Having the only Quartz-Lodked Tuner in captivity, Onkyo felt the
need to Erovide amplifiers capable of delivering t1e same
quality. There are, at present, two amplifiers in this series...A-5
and A-7, Both have been designed for their power handling
quality, featuring reserve pawer for optimum sound reproduction
with absolutely minimum d stortion.
Because of this basic, ve-y low distortion design, these ampli-
fiers require exceptionally muscular and stable power supplies
with more powrer than needed “or normal operation, and a lot
availab e when needed for peak demands. These needs are met
throughk massive transformars and oversized electrolytic capacitors Taus, an extremely stable power supply is assured for hotrs
of continuous cperation. Further, specially selected power transistcrs.are mounted in oversized heat sinks and the entire urit iz
enclosed in a more than arrple cabinet which allows tor the flow of coeling air.

A firal Onkyo touch for clear, zlean highs and deep-down lows is d2sign oEprooch and construction that approaches the thsor

retical 2ero point in equivalent series resistance (ESR).Through circuit-y which uses copper plates instead of wires called the bus
feeder ground system, and unusually heavy gauge wiring to the oowe- transformer the overall frequency response is greatly en
hanced Because of these and other considerations the following ratings are established conservatively:

A-5 —Power output cf 45 watts par channel, minimum RMS into € ohems, both channels driven, from 20 Hz to 20 kHz with no mere
than o.¥% Total Harmonic Distortion.

Onkyo avoids the orimary distortion found in solid state amplifiars with Class A, push-pull driver stage differential direct ccu
pled, pure ccmplementary circuitry. The A-5 delivers excest onal frequency response of 2 Hz to 70 kHz = 1 ¢R&
with system square wave response showing less than 5% tilt at 50 Fz. 5/N ratio is extraordinary at 110 dB (IHF A Network).

Features include two Pheno inputs and two tape monitors and dusking, as well as tone controls and defeat, muting and a sc k-
sonic fikter plus transient killer circuitry.

A-7—Power output 65 watts ger channel, minimum RMS at
8 ohms,_ both channels driven, from 20 Hz to 20 kHz, witk no more
than 0.7% Total Harmonic Distortion.

Onkyo's A-7 integrated amplifier also uses a Class A driver
stage cifterential direct-ccupled pure complementary circuitry.
The A-7 feequency response is 2 4z to 80 kHz * 1 dB wi-h square
wave response showing less than 5% tilt at 50 Hz. At no point
doss the A-7 exceed 0.1% Total Harmonic Distcrtion at
rated pawer, and at 1 watt output, Total Harmonic Distortion is as
lows as 0.08%.

In the amplifier section the phono equalizers are based on Class A, ditferential push-pull circuitry with exceptionally lcw
noise characteristics. e.?.. the A-7 shows an-impressive 3/N ratio of 110 dB.

A number of special features are included, such as a subsonic fiter and a high frequency filter as well as transient killer cir-
cuitry. Stepped tone controls are provided with two turnover frequency switches and tone control defeat. Phono overload is ex
ceptional at 230 mV RMS at 1 kHz, 0.1% Total Harmonic Distorticn, and the RIAA Curve Deviation of & 2 dB, 30 Hz to 15 k-z
produces superb reproduction of your records.

What does it all mean?

Youve read a Iot of our claims —understated though they may be —and some of the claims made for us. But the test test is si |
your own ears. And the only way to use them is at you- local Onkso dealer. If you want more information, induding reprints cf
independent test reports...or the name of your nearest Onkyo dealer, drop us a line. After all, a thirteen cents stamp is a ct
better than guesswork.

Artistry in Sound ONKYO

East=rn Office: 42-07 20th Ave., Long Island City. NY. 11105, 212 728-4639 Midwest Office: 935 Sivert Drive, Wood Dale, IIL 60191, 312 595-2970
Canada: Sofe Distributor, Tri-Tel Associctes Ltd., Willowdale, Ontario M2H 2S5
Enter Mo. 30 on Reader Service Card
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complete Mikrokosmos, and Imre
Pallo and Ezserbet Hazy do operatic
recitals. The complete Qualiton-Hun-
garaton catalogue is available from
Qualiton Records, 38-39 58th Street,
Woodside, NY, 11377. The discs are
also available in most larger metro-
politan record shops.

LIZST: Christus Oratorio. Nagy, An-
dor, Nemeth, etc. Hungarian State
Orchestra, M. Forrai, conductor (ster-
eo LPX 11506-8).

BARTOK: Scherzo for Piano and Or-
chestra, Kossuth, Scherzo from Sym-
phony in E flat major. Erzsebet Tusa,
piano; Budapest Symphony Orches-
tra, Gyorgy Lehel, conductor (stereo
LPX 1033-35).

KODALY: Choral Works for Chil-
drens’ and Females’ Choruses. ‘“Koda-
ly Zoltan” Chorus, llona Andor con-
ductor (stereo LPX 11409).

Poland

Muza issues records of Polish and
international composers and per-
formers, while carrying out exchange
agreements with such firms as
Deutsche Grammophon, Philips, and
other western concerns. Muza has
recorded every note Chopin wrote
for piano, orchestra, vocalists, and
chamber groups on a 25 disc set. Like
several other East bloc record com-
panies, Muza has its own old-music
series, Musica Antiqua Polonica,
which documents Polish music from
medieval times. Extensive coverage of
the music of such moderns as Lutos-
lawski, Baird, and Penderecki is pro-
vided, and a number of these items
are quite outstanding. Among others,
one item of interest is a four-record
set entitled The Stars of the Polish Op-
era, 1900-1939, which features histori-
cal recordings of such luminaries as
Brandowska-Turska and Roswaenge.

In the United States, the Chopin set
was issued by the Musical Heritage
Society (why was it deleted?!). Some
of the Penderecki works are on Phi-
lips, and Rachmaninoff and Shosta-
kovich compositions are available on
DGG. Still, this is only a tiny bit of
Muza’s output, and fortunately the
complete Muza catalog is available
here via the Polish Record Center of
America, 3055 Milwaukee Avenue,
Chicago, IL, 60618. The quality of
these records is quite good.
THE 8th INTERNATIONAL CHOPIN
PIANO COMPETITION—WARSAW
1970: Chopin, Piano Concerto in D
minor, various other works. Garrick
Ohlsson, piano; Warsaw Philharmon-
ic, conductor Witold Rowicki (stereo
SXL 0678).

PENDERECKI: Psalms of David for
Choir and Percussion; Sonata for Cel-
lo and Orchestra; Anaklasis for Strings
and Percussion Groups; Stabat Mater
for Three Choirs a cappella, Fluo-
rescences for Orchestra. Siegfried
Palm (cello), Warsaw Philharmonic
Choir, Poznan Philharmonic Orches-
tra, Warsaw National Philharmonic
Orchestra, conductor A. Markowski.
(stereo SXL 0260).

RENAISSANCE MOTETS: Polish Radio
Wroclaw Mixed Choir, S. Krukowski,
conductor. (stereo SXL 0818).

Czechoslovakia

Two state recording organizations,
Supraphon and Panton, deal exten-
sively with classical music recording in
Czechoslovakia. Supraphon is by far
the largest of the two, with several
hundred discs in its catalog, while
Panton is much smaller and less well-
known outside of the Czech lands.

The main focus of Supraphon is on
Czech music from the earliest times to
the present. Three special historical
anthology series appear on Sup-
raphon, the first two, Musica Antiqua
Bohemica and Musica Antiqua Slo-
vaca, cover Bohemian and Slovakian
old music, with much baroque and
madrigal music represented. At the
opposite pole, Musica Nova Bohe-
mica et Slovaca is a series of very re-
cent works of all types. The regular is-
sues cover the traditional works of
Dvorak, Smetana, Janacek, and other
Czech and foreign composers. Panton
has several historical recordings (Tal-
ich conducting Dvofak tone poems)
and many of Janacek’s little-known
works.

Supraphon’s standards are uni-
formly high. The world-renowned
Czech Philharmonic is conducted by
such men as Ancerl, Baudo, Sejna,
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Chalabala and Kletzki. The Vlach
Quartet and Suk Trio are first-class
chamber ensembles, while Janacek’s
operas are performed under the dis-
tinguished tutelage of Bohumil Gre-
gor. Yvonne Loriod plays Messiaen,
and Vera Soukopovi is a featured vo-
calist in both operatic and solo works.
More recently Leopold Stokowski has
recorded under the auspices of the
Supraphon studios.

Distribution of the Supraphon cata-
log in this country has had a check-
ered history. In 1966, Columbia
created a special series, Crossroads,
expressly for distribution of Sup-
raphon recordings in the United
States. This was a budget label, well
annotated and tastefully packaged,
and many excellent recordings were
introduced to the American public via
Crossroads. Inexplicably, in 1969, Co-
lumbia liquidated the series, thus
leaving a great void in the published
phonographic literature. Artia, anoth-
er company that had earlier distribu-
ted the Czech catalog, also ceased
production of its discs from Supra-
phon master tapes. Fortunately, such
labels as Musical Heritage Society,
Vox, Nonesuch, Telefunken, and Van-
guard have gained access to Supra-
phon material. In the meantime, im-
ported Czech discs have become
more widely available in larger record
stores, and the importer is the same
one who handles Qualiton.

The technical quality of the Czech
recordings is fine. Supraphon was the
first Eastern European firm to produce
stereo discs (1962) and is planning to
introduce four-channel SQ encoded
discs as soon as the proper manu-
facturing facilities are set up. It is to be
hoped some of these recordings will
be available to collectors in the Unit-
ed States.

JANACEK: Music for Male Chorus.
Moravian Teacher’ Choir; Anton
Tucapsky, director. (Nonsuch stereo
71288).

DARIUS MILHAUD and GIAN FRAN-
CESCO MALIPIERO: Concertos for
Violin and Orchestra. Andre Gertler,
violin; Prague Symphony Orchestra,
Vaclav Smetacek, conductor. (110
1120 stereo).

DVORAK: Concerto in a for Violin;
Romance for Violin and Orchestra.
Josef Suk, violin; Czech Philharmonic,
Karl Ancerl, conductor. (Vanguard
stereo SU-3).

German Democratic Republic

Of all the labels under consid-
eration in this article, East Germany’s
Eterna is probably the least known of
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Nikko's dedication and your patience are now rewarded.

The pecple at Nikko have a very urique philcscphy about
the way they produce and market audio products.

It starts with producing only state-of-the-art components,
the testing ot every unit before you buy it, a three-year parts
and labor warranty* and conservatively rating every specifi-
cation. Only in this way do you reap the benefits of true per-
formance. Nikko now presents its ‘inest discrete matched
components: the Alpha-1 dual channel power amplifier has
a three-stage Darlington direct-coupled OCL pure comple-

mentary circuit, large electrolytic capacitors {33,000 mF),
and a rack mount design with optional side paneis.

A matching Beta-1 “FET" preamplifier features high-
voltage FET circuitry, three-stage direct coupled with two-
stage differential amplifier, and a number of useful features,
including a phono impedance selector and tape monitor
{play 1, play 2, dubbing 1 to 2, dubbing 2 to 1). Beta-1 is also
provided in a rack mount design {shown stacked atop Alpha-1).

Alpha-1 specifications

Continuous power output of 220 watts per
channel, both channels driven from 20 to
20kHz into 8 ohms with no more than 0.08%
total harmonic distortion.

Intermodulation distortion
Frequency Tesponse

nput Sensiivity

inpus Impe:danca

no more than 0.08% (at rated output) Total Harmpfic Sistortian

10 Hz-100kHz +0dB 148 signal-to-noise Tatio {I.H.F

Input sens:tivity/imgedance: 1V/50Kohms

Sigral-to-rise ritio {.H.F 100 dB requency Resfonse:

Dimensions: 77 high, 11%" deep, 19" wide

o

Free $50995 hono Overload Level
Qutput
Power Corsumption:
Dimensions

Specifications subject 10 change without notice Price:

Beta-1 specifications

@ NIKKO

?hnnu 182 0(2)n1V

e 100mv . . .
Aur;(r 100mv Nikko Electric Corp. of America
Phanp 1 & 2 22K/47K/100Kohm 16270 Raymer St., Van Nuys, Calif. 91406
Aux Tuner 50Kohm In Canada

10 more than 0.015% (at rated

output}
Phono 1 & 2 72dB

Aux 100dB

Phong 1 & 2 30-15kHz ~0.2dB
(RIAA enualization)

Aux Tuner 20-20kHz =0.1dB
A00mV 3MS @ 1kHz

1V ratec. 10V max

120V 255VA 50/60 Hz

21" pigh, 117" deep, 19" wide

$299.95

Superior Electronics, Inc.. Montreal

*See the warranty card
with the product for full details

Enter No. 29 on Reader Service Card

The above prices are shown for informational purposes only. Actua! retail price wid be set by the :ndividual Nikko dealer at his option
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all to American discophiles. It's a pity
too, because this enterprising label is
tops in both engineering quality and
programming.

A division of VEB Deutsche Schall-
platten, Eterna is the prime classical
label in East Germany. As such, it en-
deavors to cover all aspects of the East
German musical scene, and performs
its task quite well. With the coming of
socialism to East Germany, both musi-
cal education and performance re-
ceived major attention from the state,
and the Germans have engraved into
microgroove hundreds of perform-
ances by symphony orchestras, string
quartets, vocalists, opera companies,
and chamber ensembles. The GDR,
after the Soviet Union, probably has
more classical discs to its credit than
any other East European nation.

Even during the height of cold-war
tensions, the East Germans realized
the importance of maintaining ties
and exchange agreements with West-
ern firms. They have helped produce
their share of prize-winning record-
ings, one of the best recent examples
being Carlos Kleiber’s Der Freischutz
(available here on DGG). Possibly the
best set of all the Brahms symphonies
is that of Kurt Sanderling conducting
the Staatskapelle Dresden (available
through import shops on Eurodisc). A
130-disc Bach series is due for com-
pletion by 1985, while an extensive
Nova series chronicles the work of
contemporary East German compos-
ers. Eterna has recently started a
Melodiya/Eterna series featuring Rus-
sian recordings and the firm has ex-
tensive exchange agreements with
most socialist labels. Western record-
ings are really nothing new to Eterna
—Solti’s Ring, the Arrau/Haitink
Beethoven concertos, a number of
Stravinsky’s readings for Columbia,
and several of Mahler’s symphonies as
done by the Utah Symphony and
Maurice Abravanel are to be heard on
this label. Pianist Bruce Hungerford
has even recorded several discs of
Wagner piano music.

Technically, the recordings are
equal to the best Western efforts.
Eterna recordings released here on
Philips and DGG excel in the pressing
and packaging departments, although
the domestic product is also quite de-
cent in these respects.

Distribution of Eterna material on
its own label has never existed on
much of a scale in the U.S., but indi-
vidual orders are filled by mail in East
Beriin. A large number of these
DGG/Eterna coproductions are found
on DGQG, and Philips has also released

a number of items in the past few
years. It is hoped that more Western
record firms will take advantage of the
vast amount of material on Eterna—its
vast and alluring catalog certainly has
much to offer.
STRAUSS: Don Quixote, Rosen-
kavalier Waltzes; Dresden State Or-
chestra, Rudolf Kempe, conductor.
(Angel quadraphonic $-37406).
BACH: Toccata and Fugue in d, Pass-
acaglia and Fugue in ¢, 2 Preludes and
Fugues; E. Power Biggs playing the or-
gan of the Thomaskirche in Leipzig.
(Columbia stereo KM-30648).
ORFF: Der Mond; various soloists,
Leipzig Radio Chorus and Symphony
Orchestra conducted by Herbert Ke-
gel. (Philips stereo 6700 083 two discs).
Catalogs and mail-order informa-
tion are available from VEB Deutsche
Schallplatten, Reichstagufer 4-5, 108
Berlin, German Democratic Republic
for those who wish access to material
not available in the U.S.

Union of Soviet Socialist
Republics

Melodiya is the state recording
agency in the Soviet Union and is a
branch of the Ministry of Culture of
the USSR. Melodiya is a large en-
terprise, the sole classical label in the
USSR, with insignia appearing on discs
produced for both domestic con-
sumption and export. In the United
States, EMI/Angel, ABC/Westminster
Gold, Monitor, and more recently,
Columbia are all Melodiya licensees.
Melodiya/Angel has the largest num-
ber of releases, and scores of record-
ings are available on stereo disc, cas-
sette, and cartridge. Annotation,
packaging, and sound quality are up
to the usual standard of Angel ex-
cellence. Several years ago, ABC
Records also became a licensee of
Melodiya, and several score of the So-
viet-derived recordings have been re-
leased on the budget Westminster
Cold label. Some of the items are
mono, some stereo, but all are of at
least adequate quality sonically, their
only drawback being the somewhat
trite and corny album covers. More
recently, Columbia contracted for a
reciprocal exchange of master tapes
with the Soviets. Not very many Melo-
diya/Columbia discs have been re-
leased yet, but those that have point
the way to a fruitful collaboration be-
tween Columbia and the Russians.
(Incidentally, Melodiya will release
recent Columbia recordings of such
artists as Miles Davis and Igor
Stravinsky for domestic Soviet con-
sumption.)
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Melodiya has left no stone un-
turned in its representation of the
classical music of the USSR. The big
romantics such as Tchaikovsky, Rim-
sky-Korsakov, and Rachmaninoff are
represented by a profusion of record-
ings, as are such moderns as Prokofiev
and Shostakovich. Much interesting
material of Baltic, Central Asian, and
Ukrainian composers has been given
wide coverage. Melodiya is recording
the complete works of such compos-
ers as Bach, Haydn, Brahms, and
Beethoven for domestic consump-
tion, in much the same vein as DGG’s
""The Symphony’’ editions. Such
Westerners as von Karajan, Cliburn,
Michelangeli, Klemperer, and Walter
are available on the Melodiya label,
and a group of Furtwangler perform-
ances, taken from captured German
wartime tapes, are to be had only on
Melodiya, although a few are avail-
able on Vox Turnabout, via Pye of En-
gland. One item of esoterica is a two-
record set of lgor Stravinsky con-
ducting his own works with Soviet or-
chestras while on his historic visit to
Russia in the autumn of 1962. All the
famous Soviet performers, from
Chaliapin to Rostropovich, have had
their careers documented from the
earliest days by Melodiya. The Russian
operaphile will find riches galore on
the Russian label, with virtually every
piece in the Slavic repertoire engrav-
ed in microgroove.

One can plainly see that much ma-
terial is not, and never will be avail-
able to discophiles in the West. Much
of the stuff mentioned above has
been released only in the USSR, but
the collector need not despair, as
there is a source of this material avail-
able in the U.S. The Four Continent
Book Corporation, 156 Fifth Avenue,
New York, NY 10010 has the most
comprehensive stock of imported So-
viet-pressed discs in the country, and
they will be glad to send you lists of
what items they have available. The
cost is about five dollars per disc, and
English liner notes are provided.
RACHMANINOFF: Vesper Mass.
USSR Choir, Sveshnikov conducting.
(Melodiya/Angel $-4214 stereo two
discs).

PROKOFIEV: War and Peace. Vish-
neskaya Kibkalo, other soloists; Bol-
shoi Opera Orchestra, conducted by
Alexander Melik-Pashayev. (Colum-
bia/Melodiya M4 33111 stereo four
discs).

SHOSTAKOVICH: Symphony no. 15.
Moscow Radio Symphony Orchestra,
Maxim Shostakovich conducting.
(Melodiya/Angel $-40213 stereo). 4
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Remember the plug-in-shell?

Thorens Isotrack Series
Turntables proudly introduce
the Plug-in Arm.

Thorens introduces an exciting
new tonearm design to complement
its highly sophisticated, new man-
ual turntable series. Thorens has
eliminated the headshell and its
collar connection by incorporating
the headshell and tonearm rod in a
straight tubular design only 7.5
grams in effective tcnearm mass.
This reduction in mass (up to 50%
that of other tonearms) reduces the
inertial forces that affect stylus
pressure. Tracking is improved,
distortion lowered and stylus and
record life are extended. Th

tion of the belt-driven 16-pole syn-
chronous motor is a tribute to
Thorens traditionally advanced en-
gineering. The natural elasticity of
the belt filters motor vibrations from
reaching the platter, and therefore,
the pick-up stylus. In more than
twenty years of continuous devel-
opment, and the manufacture of
nearly one-million Thorens turn-
tables, Thorens has broughtits belt-
drive design to a level of technical
perfection not approached by any
other drive system known today.
orens Isotrack turntables fea-
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Perception

and
Geometry

Richard C. Heyser

The perception of sound is a highly
personal experience. It is neither art
nor science, but our own private view
through one of the windows of the
senses.

We can share that view through
words and actions, so we know that
others experience it also. But it is left
for fools like myself to dare sift and
quantify the ingredients of that expe-
rience in some hope of understanding
what it is and how to make it more en-
joyable.

I have wondered, as we all have,
how we might be able one day to put
numbers on the stuff of perception.
We are a long way from doing that.
But in my own personal way [ have
been working on an allied problem.
The problem of developing closer ties
between what we measure in the
physical world and what we seem to
perceive of that same physical set of
stimuli. | have come up with a few an-
swers and | would like to share them
with you. The results are applicable to
audio analysis.

The technical details of what | am
about to describe have been present-
ed in @ number of papers in the Jour-
nal of the Audio Engineering Society.
In this article, | want to present the
reasoning behind the technical de-
tails.

The basic idea is extremely simple.
If we write down the most commonly
used words which we all use to de-
scribe what we hear, we find that
there is a definite structure to those
words. We can arrange the descrip-
tive terminology into categories

which are reminiscent of a geometric
framework. The words have a gestalt
basis and are linked to relationships in
the totality of our sense experience,
including vision, taste, and touch. |
therefore suggest that we should use
geometry to probe the interplay of
these word concepts.

Here, | feel, is a link between sub-
jective perception and objective anal-
ysis. Rather than use numbers, we
should invoke form, texture, and the
relationships among things. Model
perception with gestalt, and use ab-
stract geometry to analyze gestalt.

The term abstract, as | use it here,
refers to the analysis of ““things”
which are not named and quantified
in the general analysis, but which can
be named and numbered when we
are ready to do so.

I would like to state that my ap-
proach was greeted with great ex-
citement. | would like to state it, but |
cannot. For one thing, the use of ab-
stract analysis is in far left field, as far
as most technical persons are con-
cerned, if not outside the ball park al-
together.

For another, the type of analysis
that is required for even the simplest
example in audio is pretty much un-
charted. Among other things, we have
to develop geometric tools for chang-
ing the dimensionality of an expres-
sion. And that’s just for starters.

The Problem of Frequency

OK, where do we start if we want to
apply the idea to audio? Well, I think
the answer is easy. Start by cleaning
up the mess we call frequency.

Let me state the problem. And in
the statement | will give some of the
answer. Then we can go on and devel-
op the answer more fully.
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The frequency description of a sig-
nal and the time description of that
signal are tangled up with each other
in a very fundamental way. The para-
meter that we call “time” and the
parameter that we call “frequency”
are not independent of each other.
And no amount of Band-Aid engi-
neering with running transforms or
things called instantaneous frequency
is going to change that fact.

Yet in subjective audio, we know
darn well there is the property of
pitch which is frequency-like, and
that pitch can change with relative
time. So if we want to apply the exist-
ing high power mathematics of time
domain and frequency domain to
what we hear, we seem to need a joint
frequency-time description. Ulti-
mately, when we try that trick, we run
into the fundamental relationship be-
tween time and frequency, a relation-
ship which we ourselves created from
the definitions we gave these things.

But rather than blame ourselves, we
choose to imagine that nature has in-
tervened and somehow, magically,
put a limit on the precision with
which a codetermination of these
parameters can be established. We
even give that a name, the uncertainty
principle.

What leads us to this rather strange
action is a very real need for some
kind of math that has a time-like and a
frequency-like (and a space-like, and
so on) set of properties which can all
be used in the same description. Up
to now our tool box of math relation-
ships has only contained the para-
meters related by Fourier transforma-
tion. So we've been stuck.

And by the way don‘t think that this
is a problem unique to audio. Other
disciplines face a similar dilemma.
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What we wanted to do was offer a line of quality tape decks at an affordable price,
with unique features. And we did it. The probtem is thal everyone who sees these
striking machines thinks that tney are too costly. But that's one of the things we
tried to build into them .. .affordability. And we succeeded. Another one of our goals
was to offer the most useful and dependable features. We did that too. We wanted
these units to ook good . ..and that we also did. But maybe theyre too good looking.
Too professional looking. We don't think so. Pleaze don't let their looks scare you.
Or their performance. All we wanted to do was give you €x&c-ly what you wanted .
at the right price. We didn’t mean to create a mons:2r. .. enly a monster system.

SUGGEST=D RETAIL PRICE
8100....$549.95 MK- 630....$379.95

Telling it like tis.

DOKORDER

5430 Rosecrans Avenue. Lawndale, CA 30260 U.S.A

Enter No. 14 on Reader Service Card
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But audio has a driving force which
other disciplines do not. Audio has
people who listen, and listening is
what audio is all about, no matter how
much chrome plate we use on our
equipment. The listening experience
implies not only that there are coex-
istent parameters, but there are more
than just two of them.

History of the Term

So much for the problem. Now for a
little bit of history. In 1862, Helmholtz
completed one of the finest texts on
music and sound ever written. Highly
successful, ““On the Sensations of
Tone as a Physiological Basis for the
Theory of Music” was translated into
English in 1885 and remains, even to-

day, one of the finest discussions of
the topic. It is still in print. To my
knowledge, this is one of the first
books to use Fourier series as a basis
for analyzing complicated periodic
signals.

The English translation used the
phrase “vibration number” in the first
edition to identify the number of vi-

Geometry Of Fourier Transformation

The appearance of anything de-
pends upon the frame of reference
we use to observe it. Geometrically,
the Fourier transform is nothing more
than a method of changing the frame
of reference in such a way as to keep
the number of dimensions the same
but invert the units of measurement.

The Fourier transform is used in au-
dio as the basis for converting time re-
sponse to frequency response. In this
case, the two frames of reference are
one-dimensional. The unit of mea-
surement of time is the second and

y
4 e=‘ox+by

¥Yx

of any particular line passing through
apointin x-y, say xo-yg, into a specific
line in a-b.

The parameter © thus acts as a
spreading operator that doesn’t gov-
ern “how much” but does govern
“where.” If we want to find out how
the point xo-yo in system x-y appears
to someone using the a-b system, we
can pass a straight line through xo-yo
and rotate it like a propeller. This will
sweep out all possible points in x-y,but
only the common point xg-yg will
build up to the highest possible con-

4y

r

f (Xo\Yo)

FIGURE |

the unit of measurement of frequency
is the Hertz, which is an inverse time
measurement.

This novel geometric approach to
the meaning of Fourier transforma-
tion can be more readily visualized in
a two-dimensional example, as shown
in these figures. In this example, a
two-dimensional system, shown with
coordinates a and b, is a Fourier trans-
formed version of the two-dimen-
sional system with coordinates x and y.

The requirement that the units of
a-b and x-y be the inverse of each
other shows up as the equation of a
straight line, illustrated in Fig. 1. The
parameter © acts to spread the value

tribution in the a-b system when we
add everything up.

When we do that, we find that a
point in the x-y system appears as the
wave ei® in the a-b system. This is
shown in Fig. 2.

The geometric requirement shows
no partiality. The x-y system and the
a-b system are duals of each other. So
a point in a-b will appear as a wave in
X-y.

The x-y system and a-b system are
different ways of looking at the same
thing. Each part of a thing as de-
scribed in the x-y frame of reference
will appear everywhere as waves to a
person looking at it in the a-b frame

of reference. That is not magic, but a
result of the way we defined the a-b
alternative view of x-y. If we say that
something appears precisely at a
single place along the x axis, we can-
not then turn around and insist that it
also be located at a precise position
along the a axis.

Everything involving Fourier trans-
formation must submit to this point-
wave duality. It makes.no difference
whether we started out defining
things in terms of Fourier transforma-
tion, or discovered well along the

WAVEFRONT
SLOPEZ-Xo/Yo 4 b

=
L7 ,/// ]

==
-
=
=

/i

FIGURE 2

road of other analysis that some of our
parameters were Fourier transforms
of each other. The fact remains that if
Fourier transformation is involved, we
will find that some of our parameters
cannot be precisely codetermined.
When this happens, and when other
experience tells us that such para-
meters should be codeterminable, or
appear to be codeterminable under
other conditions, then we probably
made an improper identification. The
parameters are not what we thought
they were. That is true of what we call
time and frequency, as well as some
other mysterious victims of the un-
certainty relation.

AmericanRadioHistorv. Com
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Our newAD
cassette

takesthe
normal bias
position to
extremes.

We made a name for ourselves by creating
the world’s first non-chrome, “high” (CROz)
bias/EQ cassette tape, TDK
Super Avilyn (SA). The state-of-
the-art tape that has quickly
become the standard of reference
for cassette tape performance.

Our latest innovation is called
AD (ay-dee), and we predict it
will soon become the standard of

performance and economy in the
“normal” bias/EQ position.
We produced the first high
fidelity ferric oxide cassette tape
some ten years ago, and we've
been perfecting the formulation ever
since. Our new AD delivers superior
/ performance, especially at the critical
" high-frequency range (TkHz to
- 20kHz), where many mid-priced
cassette decks and even premium-
priced cassettes tend to fall off too
quickly.
AD is our ultimate ferric oxide
tape designed for the “normal” bias/EQ
position. Overall, it provides the
lowest noise, highest frequency
response and widest dynamic range of
any pure ferric oxide cassette tape. In 45,
60, 90 and 120 minute lengths, AD has the
same super-precision cassette mechanism
found in TDK SA, in a new blue-gray shell.
And AD brings its audible benefits to
all cassette decks, with and without switch-
able bias/EQ, including those found in cars,
portables and home stereo systems.
So the music you love can travel with you,
with all of the clear, crisp, brilliant sounds
that make music so enjoyable.

AD is the finest pure ferric oxide
cassette tape you can buy at any price.
And it has TDK’s full life time warranty.
Give our new high-fidelity, moderately-
priced AD a try—it’s anything but normal.

TDK Electronics Corp., 755 Eastgate
Boulevard, Garden City, New York 11530.
In Canada: Superior Electronics

Industries, Litd.
l "" K@

The machine for your machine.

Enter No. 49 on Reader Service Card

€Q120us
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brations a sound completes in a fixed
period of time. The second edition
changed that to “pitch number’’ so as
to align it with the sensation of pitch
as a numerical quantity. Fourier series
were stated in terms of pitch number.
The pitch number was also called
"frequency’’ by the translator in that
second edition, . . .as it is much used
by acousticians. . .”.

Prior to that translation, 100 years
ago in 1877, Rayleigh completed vol-
ume one of his equally famous The
Theory of Sound. Two giant contribu-
tions to the knowledge of sound.
Helmholtz preceded Rayleigh like a
flash of lightning precedes the roll of
thunder.

Rayleigh also needed a word to de-
note the number of vibrations exe-
cuted in a unit of time. So Rayleigh
called it frequency, stating that this
word had been used for this purpose
by Young and Everett. It is clear that
Rayleigh equated the concepts of
pitch and frequency, at least on a nu-
merical scale.

Thus, while Helmholtz only used
the term pitch number, his translator
introduced the terminology ‘‘fre-
quency”. And since the translation
occurred after the publication of Ray-
leigh’s The Theory of Sound (which
cited Helmholtz’ German text in a

In my opinion, the best advice on
this matter was given by Albert Ein-
stein who said, "It is the theory which
decides what we can observe.”

For one thing, it is the theory that
determines the frame of reference we
are going to use for the observation. A
typical frame of reference for audio
measurements is the passage of time,
measured in seconds.

Having established this frame of ref-
erence we can set up instruments re-
sponsive in that system. An os-
cilloscope might be considered such
an instrument. So we make os-
cilloscope measurements.

This next step is a big one. There is
an infinity of frames of reference we
can use. Each frame of reference is
complete in itself and is a legitimate
alternative for the description of an
event. | call that the Principle of Alter-
natives,

If the passage of time is a legitimate
frame of reference, then it is only one
of an infinite number of alternatives.
What might we be able to say about
some of these alternatives?

In order to answer that, we need to
take an even bigger mental step. We
need to accept the fact that the alter-
natives may differ in the number of
dimensions as well as the way in
which the units are measured.

There is an infinity of frames of
reference we can use. Each frame of
reference is complete in itself and is

a legitimate alternative for the
description of an event. I call that the
Principle of Alternatives.

number of places), it is possible that it
was Rayleigh who really got this word
started as applied to sound.

So what's wrong? Isn’t it possible for
a tone to change pitch with time? Of
course, pitch can change with relative
time. But frequency cannot!

The Fourier Transform

Now, let’s do a wild thing. Let’s use
geometry to derive the mathematical
relationship known as the Fourier
transform. Then, from this geometric
base, let's determine what the word
“frequency” really means. And you
won’t find this in text books, at least
not yet.

Let us begin to look at things ge-
ometrically. Suppose we want to mea-
sure something. How do we start?

Dimension? Yes. Consider the con-
ventional waveform presentation of
the signal coming out of an amplifier,
volts as a function of time. Time in this
sense generates what is geometrically
called a ““one-dimensional manifold.”
Each place in the dimension of time
has a signal value associated with it.
The distance between two places in
time is measured in units we call sec-
onds.

Suppose we want to change our
frame of reference to come up with
some alternate system of measure-
ment. There are rules for changing
the form of presentation from one
frame of reference to another. The
process of doing this is called a trans-
formation.

If we transform in such a way that
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we do not change the number of di-
mensions, but have a new reference
system measured in units which are
the inverse of what we came from,
then this very special transform is
called the Fourier transformation. So
it should be possible to transform our
one-dimensional time measurement
into a one-dimensional thing mea-
sured in inverse time, somethings per
second. If we perform a measurement
in this new frame of reference, we will
call it the frequency response mea-
sured in Hertz.

For those who feel | am trying to
pull the wool over their eyes, let us
now actually derive the mathematical
expression of the Fourier transform
from these first principles of geome-
try.

| like to use pictures, so let me show
how to derive the equation from con-
sidering the problem for some two-
dimensional frame of reference.

In Fig. 1 [et us assume we have a
two-dimensional coordinate system,
shown as x and y. This two-dimen-
sional frame of reference is complete
in characterizing something of im-
portance. For example, it may be the
reference system for a photograph
with the distance between coordinate
points measured in units of millime-
ters.

The Fourier transform of this will be
another two-dimensional system in
which the distance between two
points corresponds to inverse mil-
limeters. This is the a-b system.

The question is, how do we go from
x-y to a-b?

We know the units are such that
their product is a “dimensionless” val-
ue. (Millimeters times constant per
millimeter is constant.) So let us say
that the axis x will bear a special rela-
tionship to the axis a such that if we
mark off some distance along x we
will find that the thing that happens
along a is a corresponding distance
such that,

X -a = constant.

And the same thing will happen be-
tweeny and b.

What we have required is that the
relationship between x-y and a-b be
dimensionally reciprocal such that,

0 - ax + by

The Greek letter 0 stands for afixed
number, and it can be any number we
choose it to be. | use the symbol © be-
cause we are going to make that equal
to the angle of something.

Look at this equation as some ge-
ometric curve in the x-y system. This is
the equation of a straight line. The
coefficients a and b in that equation
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IDEAL FOR
SHURE
cartridges

oy

Cne size fits
all Shure
phono
cantridges

Replacement
stylus for
Shure
V-15

replaces
Shure

N

Needle in the hi-fi haysfack;

Even we were astounded

at how difficult it is to find

an adequate other-brand
replacement stylus for a Shure
cartridge. We recently
purchased 241 random styli
that were not manufactured by
Shure, but were being sold as
replacements for our cartridges.
Only ONE of these 241 styli
could pass the same basic
production line verformance
tests that ALL genuine Shure
styli must pass. But don’t

simply accept what we say here.

Send for the documented test
results we’ve compiled for you
in data booklet #AL548. Insist
on a genuine Shure stylus so
that your cartridge will retain
its original performance
capability—and at the same
time protect your records.

Shure Brothers Inc.

222 Hartrey Ave.,

Evanston, L 60204

In Canada:

A. C. Simmonds & Sons Limited

TECHNICORNER

The criteria for these tests involved the
eight standard production line
inspections used for all Shure styli:
Visual and mechanical inspection, tip
cor;/‘iguratiorl, trackability, vertical
drift, 1,000 Hz output level
measuremen, channel separation at
1,000 Hz, channel separation at 10,000
Hz, and frequency response.

Only genuine Shure styli have the
name SHURE on thestylusgripand the
words “This 5tereo Dynetic®stylus is
precision manufactured by Shure
Brothers Inc.” on the box.

5] SHURE]

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

Enter No. 44 on Reader Service Card
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determine the angle which the
straight line makes with the x-y axes,
and the constant 6 determines where
the line cuts across the axes.

There is a deep geometric signifi-
cance to this relationship. The need
for not changing dimension, but in-
verting measurements, leads to a zero
curvature surface having one less di-
mension than the space in which it is
imbedded. In two dimensions, this is
a straight line. In one dimension, itis a
point, and in three dimensions, it is a
plane. Since most of our geometric
thinking is done in three dimensions,
this type of surface is called a plane
when we are in three dimensions, and

in the x-y system as it passes through
Xo-Yo. the result will be a straight line
in the a-b system which has a constant
slope.

If we want to find out how xg-yo
(and only xg-yo) appears in the a-b
system, there is only one thing we can
do to the straight lines passing
through xo-ypo—we can rotate them
around xq yo like a propeller about its
shaft. And that’s where we find the
angle 0. We take the value of the sig-
nal at the point x-y and multiply it
times the angle of all lines passing
through that point to find out how
that point is smeared over the a-b sys-
tem.

If we write down the most commomly
used words which we all use to
describe what we hear, we find that
there is a definite structure to those
words. We can arrange the
descriptive terminology into
categories which are reminiscent of
a geometric framework.

a hyperplane when we are in other di-
mensions. A straight line is a hyper-
plane in a two-dimensional system.

The general equation of a hyper-
plane is always the sum of products of
coefficients and coordinates as we
have written down. In three dimen-
sions, there are three terms equal to
6. In one dimension, there is only one
term equal to 6.

When we are comfortably seated in
any frame of reference, the way we
see the coordinate axes of the alter-
nate Fourier transform view is as
coefficients of hyperplane surfaces
passing through our space. After all,
the Fourier-transformed view is an-
other way of looking at the same thing
we observe, so we should be able to
see the structure of the other frame of
reference as something in our view.

Now, let’s go back to our two-di-
mensional example and ask how we
could take any place in the x-y system,
Xo-Yo for example, and find out how it
is distributed in the a-b reference sys-
tem.

The relationship is in terms of
straight lines (hyperplanes) passing
through xg-yo. Each line passing
through xo-yo tells what a and b
coordinate locations will contain the
information of all x and y values along
that line. A neat thing happens. No
matter what the angle the line makes

The mathematical expression for

this is,
ei®

If we write that out and see what it
corresponds to in the a-b system, we
find a startling fact. Each point in the
X-y system is represented by a wave
uniform over the whole of the a-b sys-
tem. The period of this wave is the re-
ciprocal of the distance from the
point to its origin, and the angle of the
wave in the a-b system is such that the
wavefront is perpendicular to the
angle the original point has with re-
spect to its x-y axes. This is shown in
Fig. 2.

I hope this rings a few bells, if not
setting off sirens. The geometric rela-
tionship inherent in Fourier transfor-
mation is such that a point (particle) in
one frame of reference will be man-
ifest as a wave in the alternate frame
of reference, and conversely.

Therefore (underline, exclamation
point, big arrow), Fourier transforma-
tion is a local-to-global map, in which
each point in one becomes every-
where in the other.

Now suppose we try a dumb-dumb
and attempt to describe the same
thing in terms of the x-y and the a-b
system. Here is what happens. We can
codetermine the location of a pointin
x and y, or in a and b, or along x and
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along b, or along y and along a. But
we are going to run smack up against
our own definition if we attempt
codetermination along x and a or
along y and b. Not because nature
stepped in and pulled a curtain over
our results. But because we are trying
to violate the very conditions we set
down to derive this particular transfor-
mation.

What form will that codetermina-
tion be stymied at? The form is deter-
mined by the equation of the hyper-
plane (which is another way of saying
the equation of a wave) and is,

Ax-Ada =
Ay - Ab

where the triangle means the extent
of the range of parameter where most
of the value of the same thing is con-
centrated.

Oh yes, the equation of the Fourier
transformation.

We add up the contributions of
each point in x and y, which is called
integration. In two dimensions this
becomes,

= number
> number

g (a, b) ;/ff(x, y) ei0 dx dy

If you’re not into math, don’t worry
about this equation. The equation is
not important. The ideas that led us to
the equations are what are important.
And the principal idea, that can never
be repeated too often, is that expres-
sions joined by transformation are
nothing more than different ways of
describing the same thing.

The Meaning of Frequency

Now! What the devil does frequen-
cy mean? Frequency and time are al-
ternate coordinate systems for de-
scribing the same thing. Frequency
cannot change with time because fre-
quency and time are different ways of
describing the same thing.

In our haste to match sense experi-
ence with some existing mathematics,
we have found a thing called frequen-
cy which has a pitch-like behavior,
and we found another thing which
has a time-like behavior and we use
them. The greatest majority of the
cases we encounter in audio have
number values such that the interrela-
tionship between frequency and this
time-like parameter does not cause
any trouble. And that is a soporific be-
cause we have lulled ourselves into
the belief that there could not be any-
thing else needed, or available, to
handle any problem.

The concept of harmony, the agree-
able combination of sounds, got its
first mathematical treatment in the
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NO ONE PUTS A TURNTABLE

ON TOP OF A SPEAKER, RIGHT?

We realize no sane person ever puts
their tumtable even close to their
speakers, but we did it to prove a point.

Which is, it's now possible to build turn-
tables that effectively deal with that un-
bearable "howl” known as mechanical
and acoustic feedback.

The first of these new turntables are the
Kenwood KD-3055 and KD-2055.

How did we do it?

With a special base made of
an anti-resonance concrete so
dense it absorbs vibrations from
the speakers and the floor be-
fore they get fo our new S-shaped
tone arm.

To prove it, we did the unheard of.

We put the tumtable right on the speaker
box. The worst place for vibrations. Then
we tumed up the music.

Nothing happened. No howl. No
screech. Just music, loud and clear.

To make a believer out of you, ask your
Kenwood dealer for a demonstration
comparing the Kenwoods with any
other tumntable in the store.

And once you've made the com-
parison based on performance,
make a comparison based on
price.
The semi-automatic KD-20585
is only $139X The fully-automatic
KD-3055, only $179:
And that's amazing, right?

KENWOOD

15777 South Broadway, Gardena, CA 90248 72-02 Fifty-First Ave., Woodside, NY 11377

*Suggested resale price. Actual prices are established by Kenwood dealers Cartridge not included.
Enter No. 20 on Reader Service Card

AmericanRadioHistorv Com



60

days of ancient Greece when the Py-
thagoreans observed certain numer-
ical relationships in musical sounds.
Two equally taut plucked strings har-
monize only when their lengths are in
certain ratios to each other. The musi-
cal intervals of unison, octave, fourth,
and fifth are related to the numbers 1,
2,3,and 4.

When Helmholtz and Rayleigh an-
alyzed sound, they did so in an age-
old frame of reference that tied sound
to the passage of time. Fourier’s theo-
rem that any repetitive function could
be generated by proper combination
of sine waves, the shape of the purest
tones in music, made everything fall

into place. Nothing could be more
natural than to use this mathematics
for the analysis of complex sounds.

I do not believe that either Helm-
holtz or Rayleigh had visions of re-
placing the parameter of time with
frequency. Frequency was a con-
venient expression that made a lot of
sense in the analysis of tones.

Helmholtz and Rayleigh, and al-
most everyone after them, used some
ready-made mathematics as a model
that fit perception pretty well. We ex-
perience a thing we call time. We give
it a symbol, t, and write equations us-
ing t. Juggling the equations produces
a new parameter, which we call fre-

‘Both of these are
e in Elkhart, Indiana

3

L1 AL S RRRAAI TS

The one on the right
provides permanent relief
from the pain of headache caused

by poorroom responso |

AmericanRadioHistorv Com

quency. If we do not look too hard,
this parameter called frequency
seems to behave analogous to anoth-
er thing we perceive, which we call
pitch.

Here is the catch. The parameter t is
not the time of our perception. Nor is
the parameter w the pitch of our per-
ception. t and ware mathematical en-
tities that are different versions of
each other. The theory decides the
observation. If we set up an observa-
tion in the parameter t, we will get
measurements in the parameter t. We
can transform the mathematics in t to
a mathematics in . If we set up obser-
vations in the parameter w, we will get
measurements in the parameter .

We can transform the mathematics
in t to a mathematics using four para-
meters if we choose. And if we set up
observations in those four parameters
we will get measurements in those
four parameters. That is the signifi-
cance of the Principle of Alternatives.

The fact that we can break out of
the t-to-w-to-t loop, which we call
Fourier transform, is what is brand
new in this theory.

It happens that the representations
in t and the representations in wdo a
pretty good job of modeling most of
the things we need to analyze in au-
dio. There are higher-dimensional
versions of the t and w representation,
an infinity of them. Some of these ver-
sions have coexistent time-like and
pitch-like parameters. The difference
between the representation of a sig-
nal using these higher-dimensional
parameters and what we get from
glueing together a t and an w axis to
pretend we have higher-dimensional-
ity is lost in the noise for most of what
we do. For that reason, we might as
well continue using the impulse re-
sponse and steady state frequency re-
sponse for loudspeakers, amplifiers,
and the like. After all, the impulse re-
sponse and the frequency response
do have ameaning and they are legiti-
mate measurements. It just happens
that in detail the meaning is not what
we thought it was.

But where we need to recognize
the limitations of t and w representa-
tions is when we get involved in the
interpretation of these measurements
with perception, which has a higher-
dimensionality. It is then that the ge-
ometry is important.

Let me put this another way. You
out there, Golden Ears, the person
who couldn’t care less about present
technical measurements but thinks of
sound in gestalt terms as a holistic ex-
perience. You're right, you know. 4

AUDIO e June 1977



‘.the Sansui tradition:
solid,well thought out...
right up there with the best...

afinevalue..”

High Fidelity Magazine,Dec.1976

“SANSUI Model 7070, a ster2c FM/AM
receiver...under $520:

"Here is yet anotter raceiver n what we
have come to think of as -he 3ansu tradition: solid,
well thought-out, neither barebones nor fecture-
encumb>dered, delivering s>arormanca that is right
up ther2 with the best ...

"Some 'extras’ are immedictely apoarent
when you lay an inquiring firger o1 the coatrols. The
fone knobs are stepped . and include a MIDRANGE
as well-asthe usual BASS ard IREBLE...-wo phono inputs
...mono mike imput with its cwn mixing leved control
...There also is output-powarmetenng ...

"One special feaure of the 7070 is ts provi-
sion for outboard decocing of Dolty FM broadcasis...

“The tuner section is excell=nt — at least
good in every respect axd near-superiative in many ...

“The amplifier seztion is ra-ed at18dBW (60
watts) per channel and <ctually w il sump out 1/2 dB
10 wats] more before exceeding the distortion rat-
ing at any audio frequercy. More imoressive, har-
monic distortion is far b2 cw Sansii's 0.3% -ating ot
all test2d power levels, exceeding 05% in few

measurements... Intermodulction too is ow ...

"...if yeur expectatiors are high, there's very
little about the 3070 thatw e think might disappoint yot.
Feel and finis1 of the pars is excellent, =s we have
come toc expect of Sansui. The capable amplifiar
section has enough pows=r fcr use with “wo paiss
of speakers .. he tuner section is among the best;
the ancillary ‘unctions ... are comprehersive and
efficient. All in 2ll, a fine va ue for the money.”

In every power cnd grice rang= Sansti
offers you a raceiver in their tradition ot 2xcellence.
Visit your necrest franchised $Sansui dealer today
and select th2 model thet is right for you — from the
new luxury Model 2090D3 with ful Dolby " capabil-
ity, at less tha $750" to the nc-frills Mocel 221, at
less than $18C*

*Approximate nctionally advert.sed vaue. The actual-etfail price wil ke
set by the individual deater at He cption.
**Trademark of Dolby Labosatcries. he.

A whole new world of beautiful music.

Mod=l 707C

Simulated
woodgran
cabnet.

. SANSUI ELECTRONEICSCORP

| Woodside, New York 1°377 + Gardena. Callfomnia 90243 . 3
" : SANSUIE ECTRIC CO., DT, Iokya, Japar S areSual

SAKSUI AUDIO EUROPE S.A., Antwerp, Belgium - 1n Zanada: He>tronic Distributors




Only JVC offers touch control
and LED readout to let you control
pitch perfectly.




There are seven extraordinary new
JVC turntables to choose from.
And priced from less than $100 to
more than $1000.* Every turntable
in our line offers more features for
your dollar than you would expect.

Our most amazing features
appear on our unlimited-class
QL10: A totally unigque LED
readout system that lets you
change the exact, quartz-locked
pitch of music up or down with a
touch of the appropriate button.
Certainly a remarkable innovation
for serious audiophiles, musicians,
broadcasters and recordists.

But every JVC turntable
boasts similarly surprising fea-
tures, in quartz-locked direct
drive, direct crive and belt-driven
models. There are core-less DC
servomotors, Tracing-Hold tone-
arms, error-free integrated
frequency generators, detachable
dust-covers (our JL-F50 even lets
you operate most of its controls
without disturbing the cover) and
all of the other amenities we're
famous for.

Of course, you'll find our wow
and flutter and S/N ratio specs
equal to or better than other
turntables costing much more.

Once you've seen the things
we build in, you'll wonder why the
others leave them out.

JVC America Company,
Division of US JVC Corp., 58-75
Queens Midtown Expressway,
Maspeth, New York 11378
(212) 476-8300. Canada: JVC
Electronics of Canada, Ltd.,
Scarborough, Ont.

For your nearest JVC dealer,
call toll-free (cutside N.Y))

800-221 -7502 *Approximate retail value

Enter No. 19 on Rgader Service Card
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Scott Model R-376 AM/FM Stereo Receiver

wsCOT

MANUFACTURER’S
PUBLISHED SPECIFICATIONS

FM Tuner Section

Usable Sensitivity: Mono, 4.9 dBf (sic),
1.8 uV; Stereo, 24 dBf (sic), 18 u V. 50-
dB Quieting: Mono, 10 dBf (sic), 3.5
uV; Stereo, 36 dBf (sic), 70 u V. S/N:
Mono, 68 dB; Stereo, 65 dB. THD:
Mono, 0.2%, 1 kHz; Stereo, 0.3%, 1
kHz. Capture Ratio: 1.2 dB. Selectiv-
ity: 70 dB. Image Rejection: 70 dB.
Spurious Rejection: 85 dB. AM Sup-
pression: 60 dB. Stereo Threshold: 7
to 15 u V. Muting Threshold: 2 to 10

A

u V. Stereo Separation: 35dB @ 1kHz,
38 dB at 100 Hz, 34 dB @ 10 kHz.

AM Tuner Section

Usable Sensitivity: 100 «V (internal
ant.). Selectivity: 36 dB. S/N: 50 dB.
THD: 1.0%.

Amplifier Section

Power Output: 75 watts min. continu-
ous per channel, 8 ohms, 20 Hz to 20
kHz. Rated THD: 0.2%. Rated IMD:
0.1%. Damping Factor: 35. Frequency
Response: Phono, RIAA+1.0 dB,
AUX: 15 Hz to 35 kHz +1.0 dB. Input

AmericanRadioHistorv Com

Sensitivity: Phono, 2.5 mV or 6.0 mV,
selectable; High Level, 150 mV. Phono
Overload: 120 mV. $/N, Weighted:
Phono, 75 dB; Mike, 80 dB; High Lev-
el, 85 dB. Bass & Treble Control
Range: +10 dB at 100 Hz and 10 kHz;
mid-range, +6 dB at 1 kHz. High Filter
Cut: 10 dB @ 10 kHz. Low Filter Cut:
10 dB @ 100 Hz.

General Specifications
Dimensions: 19 3/8 in. (49.1cm) W x 5
11/16 (14.4 cm) H x 157/8 (40.3 cm) D.
Weight: 30.8 Ibs. (14 kg).

Price: $549.95.

AUDIO e June 1977



While on one hand we certainly commend Scott for being
one of a handful of manufacturers who, so far, have adopted
the new power designations for signal strength, we do have a
minor gripe with the tuner sensitivity and quieting specifica-
tions given above, in that every dBf figure is off by a factor
of two to one. (Editor’s Note: Scott tells us that they caught
the error just as the literature was coming off press and that
they are in the process of revising this material.)

With that aside, let’'s examine what, to date, is Scott’s
highest powered integrated receiver. Its front panel resem-
bles those of many other units which have abandoned the
“’black-out”” dial area format in favor of an all light-colored
treatment in which dial scale numerals are screened in a
dark color on a light, well illuminated sloped background.
FM calibration is in MHz increments, with no intermediate
markings, and is almost linear from end to end, while AM
markings are compressed at the high end of the scale. Five
indicator lights above the right section of the dial scale show
the program source selected, while a single light at the left
of the dial opening is illuminated in the presence of a stereo
signal. Signal-strength and center-of-channel tuning meters
(the former calibrated in numerals from 0 to 5) are illumi-
nated separately and positioned above the frequency scales
between “88 MHz and 99 MHz.” A large tuning knob,
coupled to an effective flywheel, is located to the right of
the dial area opening. The lower section of the front panel
has a stereo headphone jack at the left, adjacent to a speak-
er selector switch which also serves as a power On/Off
switch in its extreme counterclockwise positicn. An Off po-
sition is included for headphone-only listening, as well as
settings for Main, Remote, or Both sets of speakers which
might be connected to the receiver. Bass, midrange, and
treble controls, each controlling both channels simulta-
neously, come next, followed by low- and high-cut filter
pushbuttons, a dual concentrically mounted volume and
balance control, three position tape-copy and tape monitor
switches (lever type), a program selector switch, ster-
eo/mono and loudness push-button switches, an FM mut-
ing on/off push button, and a microphone input jack. Un-
like many other receivers sporting a mike input jack, this
mono microphone circuit is selectable by means of the main
program selector switch and can therefore not be used to
mix live voice sounds with other program sources. We think
that few users are likely to use a piece of equipment such as
this as a mono P.A. ampilifier, since microphone facilities (in
stereo at that) are available on just about any piece of tape
equipment likely to be used with this receiver.

The rear panel of the Scott R-376 has antenna terminals
for external AM, ground, 300-ohm and 75-ohm FM antenna
connections. Strangely, the cable clamp provided for 75-
ohm retention is mounted beneath the 300-ohmi pair of ter-

minals rather than below the 75-ohm and ground terminals,
where it should have been, and it is necessary to make a
tight bend in the coax cable to use this clamp properly. Ad-
jacent to a chassis ground terminal is a three-position de-
emphasis switch with settings for 25, 50, and 75 micro-
seconds. (Scott makes this unit for worldwide use,not just for
the U.S. Thus, the 50 microsecond de-emphasis is for Europe
and South America, and the 25 microsecond de-emphasis
for Dolby encoded FM. The owner’s manual is printed
in French and English.) A phono sensitivity switch, marked
Low and High, alters input sensitivity of the phono jacks
from 2.5 mV to 6 mV; the position marked High provides
the lower sensitivity. A record/play DIN socket parallels
the pin-jack Tape 7 inputs and outputs, which are followed

WARNAG: 1 NI ERE
b %p‘fn wgamxﬁs I&sgx
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Fig. 1—FM quieting and distortion characteristics.
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Fig. 2— FM distortion vs. frequency.

Fig. 3—FM tuner section stereo separation vs.
frequency. (Note that no de-emphasis compensation
has been applied.)

Fig. 4—Harmonic and intermodulation distortion
characteristics.
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by in and out jacks for a second tape deck, spring-loaded
speaker terminals which handle either vertical or horizontal
insertion of the stripped ends of speaker wires, unswitched
and switched a.c. receptacles, and a line fuse-holder. A
heavy-duty line cord is packed separately so that the proper
one can be shipped for different countries here and in
Europe.A swing-down AM ferrite bar antenna completes the
rear panel layout.

Since no circuit information or schematic diagram was
available, because this particular unit was one of the first
off the production line, we're not able to discuss circuitry ex-
cept to say that, upon examination of the internal construc-
tion of this receiver, we found it to be well fabricated, with a
minimum of hand wiring between circuit boards. Beyond
that cursory observation, we relied on our bench measure-
ment tests and listening tests for the rest of this evaluation
and report.

FM Tuner Section Measurements

Usable sensitivity in mono measured 1.7 «V (9.8 dBf),
while for stereo the figure obtained was 7.0 4V (22.1 dBf),
the latter considerably better than claimed by Scott (as-
suming the microvolt figures are the correct ones and not
the ""dBfs’’ listed alongside). The 50-dB quieting point in
mono measured 3.5 # V (20.8 dBf), exactly as claimed, while
in stereo, again the sample did better than claimed, reach-
ing 50-dB quieting with an input signal strength of 36 xV
(36.3 dBf). Ultimate S/N in mono reached 68 dB as claimed,
but fell just a bit short of the 65 dB figure for stereo, with
readings of 64 dB. Quieting characteristics and distortion (at
1 kHz) curves for mono and stereo operation are plotted in
the graphs of Fig. 1. Mono distortion was 0.14 per cent,
while in stereo, for a 1-kHz modulating signal, it was only a
little poorer at 0.18 per cent. Distortion characteristics in
mono and stereo FM versus modulating frequencies are
graphed in Fig. 2, and, at the highest required test point in
stereo (6 kHz), THD measured 0.5 per cent. We measured a
capture ratio of 1.4 dB, while selectivity measured exactly 70
dB, as claimed, and image and spurious rejection were
somewhat better than claimed, with readings of 73 dB and
90 dB respectively. AM suppression measured 57 dB, a bit
poorer than claimed. Both stereo and muting threshold
were set at 5.0 £V (19.2 dBf), a reasonable figure considering
the quieting and THD capabilities of the receiver. Frequency
response was a bit down at the high end, about 1.5 dB lower
than the usual 75 microsecond de-emphasis curve would re-
quire, and a slight rising characteristic amounting to about
0.5 dB was noted down around 50 Hz.

Stereo separation was plotted using our spectrum an-
alyzer to depict output versus frequency for the modulated
and unmodulated channels, and the results are shown in the
‘scope photo of Fig. 3. The consistency of separation across
the entire frequency spectrum of interest was among the
best we have seen, with separation readings of 50 dB at mid
frequencies, 51 dB at 100 Hz, and 40 dB at 10 kHz. (Note that
we have not compensated for de-emphasis here.)

AM Tuner Section Measurements

Usable sensitivity in AM, referred to the external antenna
input, measured 20 &V, while selectivity measured 38 dB, a
bit better than claimed, while THD (for 30 per cent modu-
lation) was 1.0 per cent, as claimed.

Amplifier Section Measurements
In suitably small type (in conformance with FTC require-
ments) Scott claims a power output of 80 watts per channel
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LUX

proudly introduces the

Laboratory
Reference Series.

...resolving elusive problems of distortion

with innovative new techniques.

Current and future LRS products are shown in this rack.

1) 5T50 frequency-synthesized digital stereo.FM tuner, with Dolby and 7-stazion memory. $1,495.

2) 5C50 DC control preamplifier with linear equalizer, but without tone controls. $845.

3) 5G12twelve-band stereo parametric graphic equalizer with switchable ramge and frequency contours. $645.
4) 5E24 LED peak indicator. $295.

5) 5M21 direct-coupled DC power amplifier; 100 watts per channel continuous power, with no more than
0.008 per cent total harmonic distortion, both channels driven into 8 chms, 20 to 20,000 Hz. Transient
intermodulation distortion: 0.05 per cent. $1,195.

Below the 5M21 are seen additional peak indicators and power amplifiers without meters. These amplifiers,
acrossover network, switching facilities and tone controls are among future RS products. All LRS

models have metal enclosures designed for compact stacking. Optional vingd-ciad, wood-grain enclosures
are also available.

The newly developed Laboratory
Reference Series comprises a
coordinated system of components
whose performance characteristics
represent a significant step forward
in the state of the audio art.

Consider, for example, just two
specifications of the direct-coupled
DC power amplifier. At full rated power,
intermoduiation and total harmonic
distortion are no more than 0.008 per
cent, a figure previotsly associated
only with the finest preamplifiers.

Even more significant, the various
sources of the elusive-—but audibly
crucial—transient intermodulation dis-
tortion (TIM) have bean isolated and
dealt with. As part of the LRS research
prcgram, LUX audiophile/engineers
developed an innovative technique for
precise measurement of TIM. With the
LRS amplifier, it is 0.C5 per cent.

THD and IM distortion are convention-
ally measured with sine waves, which
are inherently symmetrical and repeti-
tive, unlike musical signals which are
irregularly shaped, rapidly changing
transients.

N

The large amounts of negative feed-
back normally used to reduce THD and
IM distortion actually worsen TIM.

Negative feedback invoives return-
ing a portion of the output signal—out
of phase—to the input. When the signal
IS a sine wave, generated and measured
by test instruments, this technique is
effective.

However, with the constantly chang-
Ing transients typical of music, the feed-
back signal returns to the input too late
for the desired effect. It either “corrects”
the wrong part of the waveshape
or—far worse—fails to provide the
instantaneous reduction of the signal
required by the feedback-controlled
circuits.

Result: the ampilifier is driven into
momentary clipping and overload-
the aspect of TIM that is most audible
and disturbing.

A reduction of the feedback and signal
transit time so that TIM distortion ef-
fects would be significantly reduced is
precisely what LUX sought, and has
now achieved, with the LRS amplifiers

LRS vs. TIM.

Capacitors are necessary in conven-
tional circuits to avoid bias-upsetting
DC. However, they slow the audio signal

(appearing as phase-shiftlags),

particularlv in the lower bass range. A

new type of solid-state device devel-

oped for the LRS amplifier—a Dual

Monolithic Linear Integrated Circuit
has enabled LUX to eliminate

ail capacitors from the signal path

The transistors commonly found in
even the finest amplifiers are too slow
(usually 4 microseconds) to cope ade-
quately with transients. The recently
developed (and very expensive) trans-
istors inthe LRS amplifier can switch in
0.5 microsecond.

Class B and Class A amplifiers have
well-recognized limitations: Class B in-
troducing crossover” distortion; Class
A with powar limitations and gross in-
efficiency. The LRS amplifier, is able to
employ a bias point (in effect, Class
AB) that achieves the best of both op-
erating modes.

For more cn LRS

All of the above are just high points
of one LRS component, the Luxman
5M21 power amplifier, shown above
with other current and future models.

We invite you to write for the new LRS
literature. In the near future only a few
audiophiles are likely to own these
newest LUX achievements. But all can
appreclate what they represent

L.UX Audio of America, Ltd.

200 Aerial Way, Syosset, New York 11791 » InCanada: White Eiectronics Development Corp., Ontano
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It’s time for everybody else

From the very beginning, Yamaha receivers have set new laboratory
standards. Our achievements in low distortion engineering, superb signal-
to-noise, as well as high sensitivity and selectivity throughout the line
have yet to be duplicated by any other manufacturer.

Now we’ve raised our standards even higher, beyond the laboratory and
into the home. The result is the CR-2020: the pinnacle of a new line of
advanced performance Yamaha receivers, rated to meet the more critical
demands of real life.

Real Life Rated™ While traditional laboratory measurements provide a
good relative indication of receiver performance, they simply don't tell you
how a receiver will sound in your living room in actual operation.

For example, in the lab, each receiver component is tested separately. At home,
you hear them together as a single unit.

In the lab, distortion is measured at full-rated amplifier output. At home, you
rarely, if ever, use the amplifier’s full-rated power.

In the lab, power and distortion measurements are made with the volume control at
maximum. At home, maximum volume would be painfully loud to listen to.

In the lab, noise and distortion are measured separately. At home, you hear oTs
them together.

Clearly a new standard is needed for evaluating overall receiver performance ON a
under real life conditions. Yamaha's new standard is called Noise-Distortion
Clearance Range(NDCR). No other manufacturer specifies anything like it, i
because no other manufacturer can measure up to it.

We connect our test equipment to the phono input and speaker output OFF =

terminals, so we can measure the performance of the entire receiver. We REC OUT SELECTOR  INPUT SELECTOR

set the volume control at —20dB, a level you're more likely to listen to s o R o e e R e
than full volume. We measure noise and distortion together, the way you 53:’»5_. J . . T
hear them. = 2 ~ -~
On each of our new receivers, Yamaha's Noise-Distortion Clearance pRe
Range assures no more than a mere 0.1% combined noise and distortion L pe
from 20Hz to 20kHz at any power output from 1/10th watt to full-
rated power.
Component-by-Component Excellence. By all conventional laboratory standards, LOUDNESS
as well as Yamaha's more stringent standards, the CR-2020 offers a new level of
receiver performance. s T a
At full-rated output, the 100 watt-per-channel power amplifier reduces total har-  —
monic and intermodulation distortion to a new absolute low—a mere .05% from 20Hz 7. f N -3
to 20kHz into 8 ohms. /
The CR-2020’s exceptionally fine preamplifier is largely responsible for an incredible as= — per - =
~95dB signal-to-noise ratio, from moving magnet phono input to speaker output. ) NS
The CR-2020’s tuner makes FM reception up to 18kHz possible for the first time e o
with unique negative feedback and pilot signal cancellation circuits (patents pending). 10 FLAT
What’s more, Yamaha's patented
use of special ceramic and LC
ﬁlStZrOS (dlizveloped for our revolu- BASS TD";'FE‘E%%R:EEDL TREBLE
tionary CT-7000 tuner) provide
the highest selectivity and \ FLAT FLAT FL.AT
lowest distortion available. N g i . ’
2, /’2__ N .2 - 2 2 .2
Built-In Moving Coil Head . g X .
Amp. Today, more and more 3_/ 5 3 B o 3 . /  np
people are discovering the su- »* Spi— -l [E— -—‘
perior performance of the mov- a ' “a a° ‘a a° Fa
ing coil phono cartridge. While . ) ]
s s s s s s
- + - + - +
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start playing catch-up. Again.

other receivers require an expensive preamplifier or step-up transformer, which can compromise sound quality, the
CR-2020 already provides for it—the same solid-state device first developed for our superlative C-2 preamplifier.

Input/Rec Output/Pre Out Selectors. Here's extra convenience for tape recording enthusiasts. Record any source
while listening to another. For example, copy a tape or disc at the same time you're enjoying an FM program. When
you're in the mood to play recording engineer, you can use all the tone controls
and filters to compensate for poor quality sound sources.

Fast Rise, Slow Decay Power Meters. The CR-2020’s large, accurately cali-
SPIoUT brated power meters, with fast rise, slow decay characteristics, make accurate
[ ; readings possible from 1/10th watt to 200 watt peaks without switching ranges.
/AR R R RN
00 10 20 50100200
LEFT w80

Multi- Function Signal Quality Meter. When tuning, the right channel power
meter automatically converts to a signal quality/strength meter. Needle oscillation
indicates the degree of multipath present, while the meter calibrations indicate the
strength of the signal. After tuning, the needle automatically reverts to power
reading.

Optimum Tuning System. Yamaha takes the problem of inaccurate tuning out of

SP OUT/SIGNRL G human hands. After you manually locate the desired station, OTS automatically fine
B, 20 4o 5080

Ty RIS i
goi ' ''g" g 20 sow0020®

tunes it to the single point that gives maximum stereo separation and minimum dis-
tortion. A defeat switch is provided for special applications.

SaeHiL /oD Built-In Equalizer. Think of the CR-2020’s tone control circuitry as a small multi-
[ s ,,,_;__@»@ band equalizer. Feedback bass and treble controls have selectable turnover frequen-

cies. A midrange presence control adds more flexibility. Two-position low and high
filters have 12dB/octave slopes. For the purist, a defeat switch removes the effect
PHONES of the tone control circuitry entirely.

The Best Is Yet To Come. Now that you know about Real Life Rated, you'll want
g B to hear a real life performance. At your Yamaha Audio Specialty Dealer, you’ll find

4 uncommon dedication to faithful music reproduction and genuine customer service.
If your Yamaha Audio Specialty Dealer is not listed in the local Yellow Pages, just
drop us a line. Along with his name, you’'ll get complete details about this unprece-

dented receiver.

© 1977 YAMAHA INTERNATIONAL CORP
POWER  TONE CONTROL AUOIC MUTING FM BLEND FM STERED OTS/STATION I % YAMAHA

& & & =] 54 €

Audio Division, P.O. Box 6600, Buena Park, CA 90622
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Fig. 5—Spectrum analysis of THD at 75 W output @

1kHz.
£ 10 8- OHM LOADS
| 75 W / CHANNEL
1] o.e BOTH CHANNELS DRIVEN
© os
&

0.4
8 -h“"——‘
» 0.2 qunnt
a o

0
10 100 I3 10K

FREQUENCY — Hz

Fig. 6—Distortion vs. frequency of the amplifier
section with both channels driven at75 W into 8

ohm loads.

Fig. 7—Bass, treble, and midrange control ranges.

for 1kHz signals; we measured better than that, 85 watts per
channel for the rated 0.2 per cent THD figure. As for the
power rating from 20 Hz to 20 kHz, Scott gives us a figure of
75 watts per channel, a power output level easily met at low
frequencies (where THD for that output level was a very low
0.075 per cent), though the unit fell short at the 20 kHz ex-
treme, where we measured 0.35 per cent THD. As for IM dis-
tortion, it crossed the rated 0.1 per cent level at 10 watts or
so and increased very gradually to 0.3 per cent at full rated
output of 75 watts per channel. Distortion and IM versus
power output for a 1-kHz test signal are shown in the graphs
of Fig. 4, while a spectrum analysis of an output 1-kHz signal
at 75 watt level (Fig. 5) discloses that the residual THD con-
sists almost entirely of low level second and third order har-
monics, the worst of which is down a bit more than 60 dB
below the fundamental, in good agreement with our single
THD reading of 0.12 per cent for the 75 watt level.

Preamplifier measurements showed phono input sensi-
tivities of 2.5 mV and 6.0 mV for the two switch settings on
the rear panel, exactly as claimed. Overload in phono mea-
sured 125 mV for the most sensitive input setting and 285 mV
with a 6.0 mV input sensitivity. Hum and noise, unweighted,
measured a very good 71.5 dB referred to actual input sensi-
tivity and full output. While the low frequency end of the
RIAA equalization characteristic was virtually a carbon copy
of the prescribed curve, roll off at the high end was insuffi-
cient by about 2.5 dB which, in our later listening tests, re-
sulted in a somewhat brilliant high end.

Hum and noise for the high level inputs measured 86 dB
below rated output, and the same figure applied for min-
imum volume settings. Frequency response at the high level
inputs was within 1 dB of flat from 10 Hz to 53 kHz, rolling
off by 3dB at 63 kHz.

Range of response of bass, mid-range, and treble controls
is depicted in our 'scope photo of Fig. 7. While bass range
was as expected, we were surprised and pleased to see the
"’shelving” of the treble control’s maximum boost and cut
range above about 5 kHz. Unlike some treble controls
which continue to boost output more and more with in-
creasing frequency, the levelling off of the maximum boost
in the Scott R-376 is sure to save the life of a few tweeters
which belong to those who insist upon cranking up their
treble controls all the way. In our view, the mid-range con-
trol affects a bit too much of the audio spectrum, though its
peak effect, at just below 2 kHz, is just about where we like
to see maximum action from this type of control.

Filter responses, plotted in the 'scope photo of Fig. 8, have
desirable 12-dB-per-octave slopes for both low cut and high
cut, though we would have preferred to see the turnover
points a bit closer to the frequency extremes since only one
turnover point for each type of filter is available.

Loudness control action is typical of the breed, with vary-
ing degrees of both bass and treble emphasis introduced as
volume control settings are lowered. Response at various
levels with the loudness circuit “in” is shown in the multiple
traces of Fig. 9.

Summary—Use and Listening Tests

Overall, we feel that the Scott R-376 is conscientiously de-
signed and is easy to use. Certainly, it has all the control fea-
tures and much of the flexibility demanded of a modern all-
in-one stereo component. We encountered no evidence of
overheating in continued use. Power output was ample
enough to drive medium to moderately low-efficiency
speaker systems, though the manner in which the amplifier
section approached clipping levels left something to be
desired, sonically speaking. In terms of the so-called
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The new Audio Spectrum series.

Speakers are not just a matter of specs. Or features. Or
revolutionary new” design. What matters is how they sound. Those
who appreciate fine music reproduction will surely love the sound
of the SAS Audio Spect-um speakers, designed with the high-fidelity
connoisseur in mind.

The super-efficient Audio Spectrum speakers meet the demands of today’s high power
amplifiers, yet they easik) perform with precise response to lower power equipment.
Your system will sound better than ever before.

SPECTRUM ili

The top-of-the-line Audio Spectrum I, a 4-way system, is enclosed in a vented, solid cabinet of walnut veneer, and features a
15" woofer to supply rich, satisfying bass; a 5*' driver for smooth uncolored mid-range; a 1.75"' tweeter and a piezo-electric
super-tweeter for a crisp high end.

The Micro Spectrum, although housed in a small cabinet,delivers an impressive sound level,tonal clariy and a rich bass. The SAS line

is completed with the Mini Spectrum, Audio Spectrum [ and Spectrum Il — all designed, engineered and produced with the same
care and high quality standards as the Spectrum Ill. The entire series features automatic self-resetting circuit breakers.

Visit your nearest SAS Electronics franchised dealer today. Look for the Audio Spectrum line. Then listen to
THE SPEAKERS THAT SPEAK FOR THEMSELVES.

SAS Electronics, Inc.
Two Penn Plaza/Suite 1500
New York, NY 10001, (212) 736-8633

i audio=—=
Jspectrom

Enter No. 41 on Reader Service Card

MICRO SPECTRUM MINISPECTRUM SPECTRUMII
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Fig. 8—High- and low-cut filter response.

cost/performance ratio, power output level is consistent
with the suggested retail price of the R-376. Other specifica-
tions, both claimed and met, suggest that the receiver is
priced at about the same level compared to other receivers
in the same general category. FM reception was good, with
all our usual station signals received without difficulty. In
one or two instances (where signals broadcast are known to
be exceptionally noise free and low in distortion), we were
able to detect just a little residual noise and a bit of hum. An

Fig. 9—Loudness compensation of the Scott R-376
Receiver.

outdoor antenna used with these stations should bring up
signal levels to produce the full 68-dB S/N performance (64
dB in stereo) of which this receiver was capable on the
bench. The receiver does earn high marks on styling and
control layout and is well dimensioned for shelf or table-top
installation, as well as for incorporation into a custom-de-
signed piece of furniture. Leonard Feldman

Enter No. 70 on Reader Service Card

Hartley Model Zodiac 76
Speaker System

MANUFACTURER’S SPECIFICATIONS
Speakers: One 10-in. woofer; one
1-in. dome tweeter.

Frequency Response: 35 Hz to 25 kHz.
Crossover: 2 kHz.

Impedance: 8 ohms.

Minimum Power Requirements: 10
watts.

Cabinet Size: 30 in. (76.2cm) Hx 15 in.
(38.1cm) W x 12in. (30.5 cm) D.
Shipping Weight: 50 Ibs. (22.7 kg).
Price: $140.00.

The Hartley Zodiac 76 is a full-range loudspeaker system
using two drivers. A 254 mm (10 in.) woofer is used in an in-
finite baffle to cover the frequency range from 35 Hz to the
crossover at 2kHz. A 25.4 mm (1in.) dome tweeter is used to
carry the frequency range from 2 kHz upward. (Editor’s
Note: Hartley informs us that systems produced after March
1 have a tweeter with greater power handling ability.)

Housed in an attractive oiled walnut cabinet measuring
381 mm by 305 mm by 762 mm (15 X 12X 30in.), the system is
not too large to be classed as a bookshelf speaker, but at 22.7
kg (50 Ib.), | would suggest that this speaker principally be

used as a floor-standing system.

One of the interesting features of the Zodiac series of
speakers by Hartley is their deliberate design of systems in
asymmetrically matched pairs for stereo. Thus, there is a left
speaker and a right speaker, and their identity is clearly
marked on the rear of the speaker. The intent of this asym-
metry is to provide a greater sound dispersion, and Hart-
ley recommends the normal left-right configuration when
the speakers are 10 feet apart or less, and a reversed con-
figuration for wider speaker spacing to improve the spread
of sound.
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Ortofon
cartridge
for us.

As far back as 1945, Ortofon Since then our cutterheads
was making the cutterheads  have moved ahead— with
used throughout the world to  a quality we couldn’t even

cut the grooves in master imagine in 1945. So have our
phonograph records. But the  phono cartridges.
phono playback cartridges The new MC20 moving

then available could not put  coil phono cartridge 1s the
our cutterhzads to the test for  best we've ever made. We be-

sensitivity and capacity. fieve itis the finest available
So we made our tirst phono  for professional or home use.
cartridge. For us. The MC20 has the lowest

stylus tip mass ever attained
on a phono cartridge. A flaw-
less, fine line diamond stylus
is fixed directly (without the
usual sleeve) to a stepped, low
mass cantilever. Beryllium
filling enables the cantilever
to attain rigidity despite its
minute dimensions. The mov-
ing coils are wound with wire
'."..:__ o one-fifth the thickness of a
The Ortofon zutterhead ™ : human hair.

The moving coil principle,
with its low inertial mass,
wider frequency response.
low distortion as well as low
tracking force, has clearly
established its sonic superi-
ority over any other phono
cartridge system. Our new
pre-preamplifier, the MCA-76, -~
is also available to process the
signal of the MC20 or any
other moving coil cartridge.
The MTA-76 features low-
noise circuitry, a subsonic
tilter and a by-pass switch
which accommodates all mag-
netic cartridges.

We'il be pleased to forward
data or the entire Ortofon line.
We suggest that you write 1o
us direztly. Ortoton. Dept. C,
122 Dupont Street, Plainview,
New York 11803,

orfofon

Enter Ne. 31 on Reader Service Card




You've never heard anvthing
like it. Not from us. Not from
anvyone. IBLs new L212: a totally
new picture of high performance
sound, from the people who
wrote the book.

You hear the whole sound first.

And when you catch your
breath you search for words to
describe the depth, the detail, the
etched precision of the music.

That stunning pair of three-way
speakers is sending clean, undis-
torted sound to every corner of
the room. At every frequency. At
every level. Loud or soft. High or
low. It doesn't matter. The energy
is constant.

You're experiencing three-
dimensional imaging: Vocal up
front. Lead guitar two steps back
and one to the left. Drums further
back. The piano closer, almost
off the right edge of the sound.

Suddenly you're aware of a
fullness in the music that you've
heard before but never associated
with recorded sound.

The bass! You've been hearing
all of the bass, all of the funda-
mental tones you couldn’t bring
home from the concert. It’s not
only everything you've heard
before. It's everything you haven't.
The music is rich with sound at
the lowest limit of your hearing.

Frequency Dispersion
at 400 Hz

at 2 kHz
~at 10 kHz

James B. Lansing Sound Inc., 8500 Balboa Blvd.,

Then you see the third

speaker. The hero of the piece:
The Ultrabass.

The Ultrabass is a system in
itself —woofer, amplifier, equalizer
and enclosure —designed, mated,
blended to do one thing perfectly:
reproduce sound at the threshold
of sub-sonic frequencies.

[t brings all the low frequency
music within audible range,
balancing it perfectly with the rest
of the music. Without boominess.
Without resonance. It also elec-
tronically sums left and right
signals below 70 Hz—virtually
eliminating turntable rumble and
record warp noise. And, because
of the non-directional character
of the low frequency sound, the
Ultrabass can be placed almost
anywhere in the room. Without
any loss of three-dimensional
imaging.

The Ultrabass pays one final
dividend: it allows the two three-
way speakers to be specialists, too.

A
A
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They can concentrate on the top
95% of the music. (Listen to the
whole system, and you'll hear
what that means. Even at a rug-
curling, rock concert loudness,
you'll get a clarity, a smoothness,
an enthusiasm for detail you've
never heard before )

Finally, you look for the
monster amplifier that's driving
all that sound. There isn't one.
The L212 takes one fourth the
power you'd need with a conven-
tional low efficiency loudspeaker.

That'’s the story. What you've
been reading about is, essentially,
a no-trade-off loudspeaker
system. Now we'll tell you the
trade-off: The price is $1740.(The
1212 may take a little while
becoming a household word.)

In the meantime we have two
suggestions:

If you'd like a lot more
technical information, write us
and we'll send you an engineering
staff report on the L212. Nothing
fancy except the specs.

Or call your JBL dealer and ask
him when you can hear the L212.
You've never heard anything like
it. Not from us. Not from anyone.

JBL,

Northridge, Calif. 91329. High fidelity loudspeakers from $168 to $3510.



JBL CHANGES THE
PICTURE OF SOUND
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Rated at 8 ohms, a minimum of 10 watts is required to pro-
duce normal listening level, according to Hartley. Con-
nection is made to spring-loaded binding posts mounted in
a recessed cavity at the rear of the enclosure.

| must give Hartley bad marks on a technicallity that is a
personal gripe of mine. Other than the suggestion con-
cerning the effect of speaker spacing on which left-versus-
right enclosure to set up to use, there is absolutely no infor-
mation to help a new owner set up his Zodiac speakers for
best performance. Nor is there any warning about the max-
imum safe amplifier power or other operating conditions
that could get a user into trouble with the warranty, which is
prominently displayed on the rear of one system. A pur-
chaser does get a very attractive piece of printed material
extolling the virtues of the speakers, but | assume a pur-
chaser is already sold on the merits of the loudspeaker and
now he should be told how to use it.

The warranty, my gripes to the contrary, is excellent and
good for five years.

Technical Measurements

The measured terminal impedance of the Hartley Zodiac
76 is shown in Figs. 1and 2. The bass resonance peak occurrs
at 55 Hz, with a minor subsidiary impedance peak at 850 Hz.
While rated at a nominal impedance of 8 ohms, the lowest
measured value is approximately 5.5 ohms. This means that
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Fig. 1—Magnitude of impedance.
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Fig. 2—Complex terminal impedance.
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Fig. 3—Amplitude of one-meter anechoic sound
pressure level with one-watt average drive.
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Fig. 4—One-meter axial anechoic sound pressure
level phase response corrected for acoustic position
of the tweeter.
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Fig. 5—Three-meter room response.

reasonably large hookup wire should be used when em-
ploying long runs of speaker lead.

The detail nature of the comptex impedance plot in-
dicates that there is a small amount of interaction between
the two speakers and the enclosure in which they are
housed. These glitches occur at 160 Hz, 1.16 kHz, and 1.3
kHz. Their nature is not severe but they do show some pos-
sibility of cabinet resonances.

It is an unusual, and fortunate, circumstance that the low-
est value of impedance is slightly in the inductive reactive
side. Thus, while the value is low and occurs at a frequency
of 5 kHz where strong human presence vocal peaks can
place strong demands on an amplifier, the amplifier is not
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; 0 Hitachi’s SR/903 Receiver
has Class G, the very newest class
~ in amplifier operation. ...

January, 1977




under the strain of a caparitive reactive load. In short, most
amplifiers should drive the Hartley with ease.

The Hartley Zodiac speakers are designed for stereo.
There is a left speaker and a right speaker. [n order to per-
form our standard tests, we picked the left channel speaker
for all measurements. This means that a one-meter axial an-
echoic sound pressure test might not look so great for a
speaker intended for off-axis listening, and that was indeed
the case. Figure 3 shows the amplitude of measured sound

0d8

FROMTAL AXIS

Fig. 6—Horizontal energy response, left channel
speaker.

Fig. 7—Vertical polar energy response.

pressure for one watt average drive, and Fig. 4 is the mea-
sured phase response.

The on-axis amplitude response shows a pronounced dip
in the 2- to 5-kHz voice presence range. Rotating this
speaker in azimuth and elevation revealed that this response
smooths out for a microphone position to the left and slight-
ly above the geometric speaker axis, precisely where a lis-
tener should be for a left channel speaker placed on the
floor. But the axial response is what we use as standard for
this particular test.

The anechoic phase response has several unusual fea-
tures. The Hartley Zodiac 76 is nonminimum-phase in the 2
to 5 kHz range for any of the orientations we tested. The on-
axis response has a full 360 degree phase lag at 1.3 kHz. The
phase measurement indicates that the acoustic position of
the woofer and tweeter are approximately aligned. But even
more unusual is the 90 degree phase lead of the tweeter.
Thus the tweeter pressure is neither in phase nor out of
phase with the terminal voltage, but leads by 90 degrees.
This unusual characteristic was also verified from observa-
tion of the sound pressure impulse response. | do not know
what the general subjective effect of this might be, but | do
know I liked the sound of this tweeter in the earlier listening
test.

But the anechoic test is a measure of a specific type of
technical perfection. When it gets down to listening, the
three-meter room test ought to be a better indication of
how the speaker sounds. | was glad, therefore, to find that
the response, shown in Fig. 5, was much closer to my earlier
listening impressions than the anechoic response.

| tested the Hartley where I heard it. Twelve inches from a
wall and placed on the floor. The measurement position was
the listening position, three meters away and one meter
above the carpeted floor. I listened 30 degrees off axis, the
lower measured curve. The upper curve is what we get
when we sit directly in front of the speaker, or rotate it so it
points to our listening position. For clarity, these two mea-
surements are displaced 10 dB on this plot.

In my listening, 1 had thought the top end was great, vo-
cals needed a mild 3-kHz lift for most accuracy, and there
was a slight mid-bass bump around 200 Hz. Oh well, two out
of three isn’t bad. Actually my spectrum analyzer showed a
bump at 100 Hz, but because of the 13 millisecond time gate
used in this test, | cannot honestly show measurements be-
low 200 Hz. Sounds great, and measures good.

The measured dispersion of sound energy is shown in Fig.
6 for horizontal spread and in Fig. 7 for the vertical spread.
The Zodiac definitely has left-right asymmetry, just as Hart-
ley claims. However, this left-channel speaker would be
hotter as a right channel source, since more energy is
launched away from nominal listening position. The Hartley
also launches more energy upward, which is a proper design
for such a floor-mounted system. These plots indicate that
large objects should not be closely positioned either out-
board or above the speaker location.

The Hartley woofer has problems in handling large
amounts of super low bass, as there is a definite tendency to
crunch on Low E (41.2 Hz) if driven at high levels. This is
shown in the harmonic distortion measurement of Fig. 8 and
the intermodulation distortion measurement in Fig. 9. In the
case of intermodulation, the nature of the modulation of
low E on A above middle C (41.2 Hz on 440 Hz) is that of am-
plitude modulation up to about 10 watts, then a progressive
increase in phase modulation above that level. At 10 watts
there is five degrees peak-to-peak phase modulation on A4.

The Hartley fared much better in the crescendo test. A
reference tone of 440 Hz is reproduced at a test power level
and its energy observed in a one-Hertz filter centered about
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" HOW NOT TO RUIN YOUR RECORDS
PART 11

Avoid sticky coatings

THE PROBLEM:

No vacuum devize, duster machine
or wonder cloth caa rerove finger-
prints, jacket particles or Just contain-
ing smog /smoke from vour records. Yet
such contamination ruins records.

A chemicalty co-rect Huid can pull
these ruinous contamninations into solu-

COMMON ERRORS:

In spite of much writtea advice
anc wild claims, most disc cleaning
liquids (also soap and water) gum up
recdrd grooves. This sticky problem
has tw» origins: high drv we ght resi-
due in -he fluids; plus the actual chem-
ical aff nity of most cleaners for vinyl.

Even the use of tap water causes a de-
post an vinyl and a loss of aigh fre-
quency definition.

tion, but record preservation requ.res
lifting both fluid and proslems off the
record without leaviag residues.

AN ANSWER FROM RESEARCH:

Usze a system that cleans and removes contiminratidn safely. The most researched and
chemically non-adhering flu.d is D3 by Discwashar, which includes an anti-static formulation
that does not stick. See the tabe for actual dry weight residues of tap water and ‘“‘record
cleaners” costing over $11 each. D3 is chemically ‘“active” only against common record con-
taminants—notthevinyl,and D3literallylifts contaminatior: offtherecord surface withoutcoating.

Properly used as a system, [33 and the Discwasher b-ush draw all contaminants and fluid
off the disc by the capillary action of micro-fibers int> the absorbent fabric bac<ing. Nothing
18 left on the record except 2ncoded sound.

COMPARATIVE
DRY WEIGHT RESIDUES

TAP
WATER DISCWASHER “IMITATORS™

210%
250%

e -
 Ovngs ngarn o7 O
S Commn 18 o0 (2095

LT L

1407 N. PROVIDENCE RD.
COLUMBIA, MISSOURI 65201
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AIWA's AD-1250 s so beautifuily burit

it makes the other decks look flat. Its new ultra-

modern slant backed deck with its 20° angle stands out

in a crowd. And up. So you can see what youre doing. And
of course undern=2ath all this streamiined beauty. lies the
pride and joy of our AIWA engineers. The technical genius
that has made AIWA famous for quality worldwide. Our
bilt-in Dolby* anc interlocked Dolby-MPX filter switch have
a60dB S/N ratic. The 30Hz to 16kHz (Fe-Cr tape) fre-

instrumental blurring should not be experienced even
when cymbal crashes and brass peaks are encountered.

in yet another type of distortion test, the Hartley showed a
smooth general drop of acoustic transfer gain with an in-
crease in drive level. At 10 watts average power, tones are
reproduced at one half dB lower sound level than would be
expected from the pressure-versus-drive volts transfer gain
measured at 0.1 watt drive level. This is similar to a mild
compression in dynamics as the sound level is raised. A
good feature about the Hartley is that this compression is
not dependent upon frequency. Thus the sound should
have a slight softening in dynamics with increased drive, but
suffer no change in timbre.

The measured energy-time curve is shown in Fig. 10. The
first peak of energy at 3.15 milliseconds is due to the twee-
ter. The second peak at 3.3 milliseconds appears to be due
to the first sound components of the woofer, which for this
axial one meter microphone position means that they are
closely aligned in time. The energy fall off is at a rate of
about 50 dB per millisecond until small diffraction peakg are
encountered at around 4 milliseconds. Further scattered
energy arrives after 4.7 milliseconds.

This is actually a very good transient response and the
only indication of technical difficulty is the fall off of energy
following the first tweeter peak, which hints of slight super
top end ringing on sharp percussive sounds.

Listening Test
As pointed out earlier, the Hartleys are supplied as a left
and right matched set. These are upright floor-mounted

Fig. 3—Harmonic distortion for tones E1 (41.2 Hz), A2
(110 Hz), and A4 (440 Hz).

quency respcnse

insures vividness ana cfaniiy of sound. The oil-dampened
cassette elevation and ejection feature, pioneered by
AIWA, handles your cassettes with kid gloves.

The AIWA AD-1250. The body beautiful.

*Dolby is a Trademark of Dolby Laboratories, Inc.
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speakers. After some experimentation | found that | pre-
ferred these speakers about 12 inches away from a wall and
pointed straight outward.

! am favorably impressed with the sound of these speak-
440 Hz. Then random noise is added at a level 20 dB higher
than the single tone when averaged over a 20 kHz spectrum
and the change noted in the property of that tone. This pro-
cess is repeated at increased test power levels, always at the
same ratio of tone to noise. Any modulation of the tone by
the superimposed random signal indicates that peak pro-
gram bursts may distort lower level musical voices. The Hart-
ley showed no measurable modulation on up to a peak-to-
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peak test level of 80 volts. Since this is well above the recom-

mended peak power of this speaker, it can be inferred that Fig. 10—Energy-time measurement at one meter on

axis.

Fig. 9—IM distortion on A4 (440 Hz) when E1 (41.2

Hz) and A4 are mixed one-to-one. ers. The super lows are down, but not out. | thought there

was a slight mid-bass bump and felt that the range around 3
kHz needed a small lift. But, for the money, the rest of the
spectrum is good. The tweeter in particular is a star perform-
er and has a good bite on brass instruments.

The left-right and stage center stereo illusion is good, in
my opinion. The illusion of depth, however, is somewhat
lacking.

This speaker is quite efficient and puts out a lot of sound.
At high sound levels, approaching the 250 watt/chan. limits
of our Marantz 510 amplifier, there is a mild crunch in mid-
range which sounds a bit like cone cry, but this occurs well
above the levels of anything reasonable in home listening.
| It also sounds pretty good at low levels. At $140, | think
0.l L0 10 this speaker is a good sound bargain. Richard C. Heyser
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inaudible at only .05% WRMS. Our big-

gest competitor can only claim a .07% wow and

flutter level. Our built-in Dolby* and DNL noise reduc-

tion systems have a better than —65dB S/N ratio.The 30Hz

to 18kHz (Fe-Cr tape) frequency response insures that the

multitude of sound colors reproduced are kept vivid and
alive. Every sound, from a -

violin to a drum roll is defini-

AIWA's AD-1800 is the cassette deck that other machines
are trying to meas ure up to. Check our extra large flywheel
which no other ceck this size has, and our special oil-
dampened casset:e elevation and ejection feature. Along
with our Solid Stabilized Transport System (SST) and AC tive. The AIWA AD-1800.
hysteresis synchronous motor, the wow and flutter is kept  The superior one.

Distnbuted in the U.S. by MERITON ELECTRONICS INC., 35 Oxford Drive, Moonachie, N J. 07074 - Distributed in Canada by:. SHRIRO (CANADA]} LTD.

AmericanRadioHistornv-Com
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Technics by Panasonic
SL-1350 Automatic Changer/Turntable

MANUFACTURER’S SPECIFICATIONS
each speed.
Speeds: 33 1/3 and 45 rpm.
Motor: Ultra low-speed d.c. motor. rms.
Drive Method: Direct.
Platter: 13 in. (33 cm) diameter.
Speed Change Method: Electronic.
Variable Pitch Controls: Individual for

DIN B.

each speed, 10 per cent range for
Wow and Futter: 0.04 per cent, W
Rumble: —45 dB, DIN A; —70 dB,

Tracking Force Range: 0to 3 g.
Tracking Angle Error: With +3° at a

point 5-1/8 in. (150 mm) from the cen-
ter; with +1°at a point 2-3/16 in. (55
mm from the center.

Dimensions: 17-3/4in. (453 cm) W by
14-3/8 in. (36.6 cm) D by 7-7/8 (19.9
cm) H.

Weight: 20.7 Ibs. (9.4 kg).

Price: $349.95.

The Technics SL-1350 can be considered as being the au-
tomatic version of the SL-1300 direct-drive, single play ma-
chine, and is one of the first (if not the first) automatic turn-
table to have direct drive. The diecast, dynamically balanced
platter has the motor’s rotor ring at the center of the chassis
plate and the stator coils on top. The motor itself is a d.c.
brushless type with switching for 33 1/3 and 45 rpm. The
platter has an angled edge on which the strobe markings are
located—the illumination provided by a neon lamp
mounted below a prism. Each speed has variable adjustment
and the two controls are located on the left, at the front with
a rotary speed change switch.

On the right hand side are three controls—the front one
with the lever is the On/Off switch, and behind it is a three-
position record size selector. The third switch is marked
"Memo-Gram’’ with positions from 0 to 6 to select the num-
ber of records to be played in the automatic mode, or the
number of times a single record is to be played. The turn-
table includes two center spindles, one for manual play and
the longer one for automatic. The multi-play spindle is the
umbrella type, with a larger “umbrella’” for 45 discs. Behind
the “Memo-Gram”’ control is the cue-lift lever and a small
knob to adjust the anti-skating force. The tonearm balance

is controlled by a calibrated weight at the rear of the
S-shaped arm measuring just over nine inches.

The turntable is finished in black and dark gray, and is
mounted on four large resilient feet. The unit comes with a
detachable, hinged dustcover. The various accessories are
packed away in a neat container. Styling is clean and func-
tional with the angled platter edge giving it a streamlined ef-
fect, and making a pleasing contrast with the base which, in-
cidentally, is made of cast aluminum.

Measurements

A very accurate cartridge mounting template is supplied,
and a Shure M24H CD-4 cartridge was used for most of the
tests, as the capacity of the connecting cable was below 80
pF. Wow and flutter was a low 0.04 per cent (DIN 45-507),
and rumble measured —62 dB using the ARRL (formerly
RRLL) weighting. A DIN B figure of —70 dB is quoted, but
that particular weighting curve rolls off at 12 dB per octave
below 315 Hz compared with the ARRL’s 6 dB per octave at-
tenuation from 500 Hz. So if the rumble is concentrated in
the lower frequencies there could be more than a 10 dB dif-
ference between the two measurements. It must be noted
that the ARRL figures are taken at a 3.54 cm/sec reference
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The new Bose 901 Series II.
Life-like, spacious sound
unmatched by any other speaker.

The original Direct/
Reflecting® Bose 901®
has been described by
music critics as “the
only speaker to pour
forth in true concert
hall fashion™ and “the
speaker system to own,
regardless of price, if
one wants the ultimate in listening
pleasure.”*

Now, in the new 901 Series lll, Bose

has introduced a speaker that
clearly surpasses, in all impor-
tant performance characteris-
tics, the high standards set by
its legendary predecessor.

Spaciousness and Realism

The spaciousness and presence so
characteristic of the original 901 are
even more extraordinary in the 901
llIl: sound seems to come, not from
the speakers, but from a space in

Efficiency
and Power
At the same
time, the 901
Series lll is so

efficient it requires less than Y4 as

much power as the
original 901. It
approaches the
impact of the live
performance with

an amplifier with

) as little as 15 watts

of power per chan-
nel. In fact, we
suggest that anything

To achieve its extraordinary spatial properties, the Direct/Reflecting 901

Series lll reflects most sound off back and side walls
of the listening roomn, re-creating the balance of

reflected and direct sound heard at a live performance.

front of you that actually seems
deeper and wider than the room.
Each instrument is easily localized,
and the stereo effect is dramatically

life-like almost anywhere in the room.

Equally startling are the realism and
accuracy with which the 901 lll repro-
duces the unique details, textures,

and sonic impact of each instrument.

The unique injection-molded Acoustic Matrix

enciosure forms a semi-isolated air cell

behind each driver, along with three reactive air
columns. The result is dramatically reduced cone
motion at low frequencies. yielding clean. un-
distorted deep bass. even at very high volume.

over 70 watts per
channel is simply
unnecessary.

Concepts and Technology
The spectacular performance of the
901 Series lll results from combining

proven concepts with new technology.

h

AmericanRadioHistorv. Com

Like the original
901, it utilizes
a balance of
reflected
and direct
sound,
active
equalization,
and nine
matched, full-
range drivers.
Beyond this,
it incorporates
major techno-
logical inno-
vations, includ-
ing the unique Acoustic Matrix'
enclosure and a new ultra-high- 83
efficiency driver.

No advertisement can describe
fully the 901 Series Il and the tech-
nology behind it. So we've put
together a comprehensive literature
package that includes

a detailed _ '“'T

A new high-performance
driver with injection-molded
frame and all-aluminum,
helically wound voice coil

is the key to the efficiency
of the 901 Series IIl.

M

16-page

color

brochure, ¢

a 20_page N The elec-
owner's tronic active

" cqualizer assures
more accurate
frequency balance
and wider range than
are possible with con-
ventional speakers.

manual, and

a copy of Dr. Amar

Bose's paper on

“Sound Recording

and Reproduction,”

reprinted from Technology

Review. To receive this literature,

send $1.00 to Bose, Dept. AU6, The

Mountain, Framingham, Mass. 01701.
Even better, visit a Bose dealer and

ask him to play the 901 Series lll in

comparison to any other speaker—

regardless of size or price. That

should tell you everything you

need to know.

_MOSE

Better sound through research

*Copies available on request. Patents issued and
pending. Cabinets are walnut veneer. Pedestais are
optional at extra cost.
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level, while the DIN B (and the DIN A for that matter) use a
10 cm/sec level so these figures will come out some 9 dB
higher at the outset. As the rumble components are mostly
in the 25 to 40 Hz band, the DIN B figure would be around
75 dB—in other words 5 dB better than the specifications. (If
you think this sounds like a plea for standardization, you
would be right!)

The arm resonance with the Shure cartridge was between
7 and 8 Hz, showing a rise of about 3 dB. Arm friction was
less than 20 mg in both the lateral and vertical modes, and
the tracking error was slightly lower than average at less
than 0.4 degrees per inch. The calibration of the tracking
force scale was found to be extremely accurate—well within
5 per cent over the range from one gram to 3.5 grams. The
speed control range was somewhat greater than usual, with

a variation of +-8to —5 per cent for 331/3, and +6 to —5 per
cent for 45 rpm. Speed was not affected by variations in the
line voltage as the d.c. motor is servo-controlled. However,
fluctuations in frequency could affect the neon strobe, al-
though this is not likely.

In the automatic mode, the change cycle took about 10
seconds and the motor reached its correct speed three sec-
onds after being switched on. The optimum tracking angle is
obtained when three records are on the turntable, but the
maximum error either way was judged to be insignifi-
cant—certainly less than that between the cartridges and the
record cutting heads.

Listening Tests

For manual operation, it is only necessary to lift the arm
off the rest and the motor starts—the arm can then be gently
lowered onto the record by the cueing lever. Optimum
tracking for the Shure M24H was found to be 1-1/4 grams,
with the anti-skating dial set at just over 1-1/2 grams for best
results.

The instruction manual recommends that the dustcover
be lifted off if acoustic feedback occurs, but I didn’t find that
necessary. | did have to stand the turntable on a rubber mat
since the mounting feet did not give sufficient isolation.
However, it must be noted that my loudspeakers are quite
close, so in most cases this precaution would be unneces-
sary. (Editor’s Note: Quite another installation, one with
loudspeakers a minimum of five feet away and with rather
trampoline-like floors, gave radically different results. There
was no difficulty with feedback, and the SL-1350 was, in fact,
the only turntable tried to that point which sufficiently
damped normal footfalls so that the stylus was kept in the
groove, No, I’'m not that fat!—E.P.)

Summing it all up, the Technics SL-1350 has all the basic
performance and top quality of a direct drive, single play
turntables, but it is worth considering if you, or a member
changer. It costs about $150.00 more than most automatic
turntables, but it is worth it considering if you, or a member
of your family, occasionally wants to play several records at
one time. George W. Tillett

Enter No. 72 on Reader Service Card
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The Cerwin-Vega S1 is the most elegant
and exotic shelf speaker currently available.
The rare Yucatan rosewood' facade only hints

order Butterworth vent tuning, integrated
with an active equalizer filter, increases the
effective bass performance to surpass much
larger enclosures. The wave of the future in
quality shelf speakers surely will be such a
system.

Even this is not good enough for the S1.

Suspension.? By filling the S1 cabinet
with a soft, inert gas which is more

T I s yaa ey

at the marvels inside. A sophisticated sixth

- LOUD. SPEAKER.

compressible than air, a lower system response
and more controlled damping is achieved.
The drivers are precision aligned die-cast
units having the highest magnetic motor drive
efficiencies in the industry. The low crossover
of 300 Hz to a 6” midrange driver assures low
intermodulation at loud levels. A damped
dhorm, high frequency unit (moving mass,
.1 gram), operates at a low pressure density
extending response to 20 kHz with vanishing
coloration.

The S1 has impeccable technical

We have developed an elegantly
simple improvement in bass enclosure credentials too numerous to detail
technology; we call it Thermo-Vapor aa here so write Cerwin-Vega for full

S

Cerwin-Vega!
Cerwin-Vega! 12250 Montague Street, Arleta, California 91331, 213/896-0777
In Canada: Cerwin-Vega Canada Ltd., 19 Malley Road, Scarborough, Ontario, 416/752-7530

performance specifications or see it,
hear it, Feel it, at a selected dealer.

Twalnut is standard
2Patent Pending
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SAE Model 5000 Impulse Noise Reduction System

I.NR. SYS8.

in invert

TAPE
monitor
]

defeat

out b pOrMIA| et
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MANUFACTURER’S SPECIFICATIONS

Rated Output: 2.5 volts rms.
Frequency Response: 20 Hz to 20 kHz
+1dB.

Output at Clipping: Greater than 9.0
volts into 10 kilohms.

output.

Input Impedance:
Output Impedance: 600 ohms.
Insertion Loss: Less than 1.0 dB.
$/N: Greater than 90 dB below rated

THD (at any level up to rated output):
Less than 0.1 per cent.

75 kilohms. IM Distortion: Less than 0.1 per cent.
Power Requirements: 120V a.c., 50/60
Hz, 7 watts.

Dimensions: 10 % in. (26.7 cm) W x 3
in. (7.62cm) Hx 9% in. (23.5 cm) D.
Weight: 8 Ibs (3.6 kg).

Price: $200.00.

Don’t throw away those scratched records, dear readers,
at least not before you read about an incredible new "‘black
box’’ developed by Scientific Audio Electronics, Inc. of Cali-
fornia. As the descriptive name of the Model 5000 suggests,
it is a device designed to eliminate impulse noise (or to re-
duce it significantly). Impulse noise should not be confused
with random hiss, surface noise of a wideband nature, hum,
or other disturbances that plague our audio systems and in-
terfere with our listening pleasure. Impulse noise, in refer-
ence to phonograph discs, means those clicks and pops
which arise through the mishandling of discs, inadvertantly
allowing the stylus to scrape across a disc after you drop the
tone arm, etc.

The SAE Model 5000, then, was designed (invented, would
really be a more apt term) to reduce the audible effect of
those infamous pops and clicks. It not only works, but works
so amazingly well that we find ourselves still sort of shaking
our head in disbelief. More about why and how it works in a
moment. First, let’'s examine this newest ““add-on’’ box
which, as you might have guessed, can be easily plugged
into any hi-fi component system via those ever-handy tape
monitor out and in jacks, or between your preamp and
power amp, if you happen to own such separate com-
ponents.

The front panel of the 5000 is, appropriately enough, fin-
ished in black, with white lettered control designations. The
three pushbuttons at top center are labeled Tape Monitor
(for duplicating that function which may have been used up
on your present equipment when you connected the device
itself), Defeat (which allows for easy comparison between
pop-laden and pop-free reproduction results), and Invert, a
button whose function will be described shortly. A slider
control, calibrated from 0 (the ““off” position) to 10, is identi-
fied as a sensitivity control and its setting is adjusted under
actual listening conditions for the most effective impulse
noise reduction.

The rear panel is fitted with pairs of input and output jacks
plus the tape-out and tape-in jacks mentioned earlier. A
fuseholder is also mounted on the rear panel.

Design Approach and How It Works

According to the SAE 5000 inventor, Jack Sacks, several
properties of impulse noise were first investigated and those
unique to impulse noise were isolated. Impulse noise was
found to have an extremely fast attack and decay time.
While some music also contains fast attack times, decay is
usually slower. Impulse noise was also found to contain es-
sentially out-of-phase information. A logic circuit was devel-
oped, based upon this research, which can detect the pres-
ence of impulse noise even under the most demanding mu-
sical conditions that will minimize false “triggering”’ of the
noise elimination circuits.

Since the noise pulse occurs during such a short time, the
noise removal circuit of the 5000 actually shuts down the
music during its occurrence. But, to ensure program contin-
uity (the human ear would readily detect even such short
absences of sound), a “reconstruction” circuit is also ac-
tivated. Program material prior to and after the impulse
noise is evaluated, and extrapolated prior-impulse program
material replaces the impulse noise that was removed.
Through this approach, musical continuity is maintained
and impulse noise is removed without dynamic en-
hancement or bandwidth modification techniques. The en-
tire process described takes less than one-thousandth of a
second from deterioration to complete removal.

Use of The Sensitivity and Invert Controls

In actual use with a phonograph record that has impulse
noises in its grooves, one pushes the Invert button on the
front panel. One then hears not the music, but the pops and
clicks that the unit is “removing”’. The sensitivity control is
then moved towards the right until some of the peaks of the
music begin to be heard (as a sort of rasping, break-through
kind of sound). The sensitivity control is then backed off
slightly, the Invert button is released and presto! The music
comes through and the pops and clicks don’t. The operation
is truly uncanny! In our tests, we took a pocket knife and de-
liberately “’laid down’’ a gouge across the entire radius of a
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No components have ever been so¢
extravagantly engineered.

And so extravagantly praised.

What they said.
Stereo Review:

“These components show
no sign of the cost-cutting tech-
niques that are routine even in
the best mass-produced audio
equipment . ..

“We see the Accuphase line
as occupying a place in audio
analagous to that of the Rolls
Royce among automobiles”

Hi Fi Stereo Buyer's Guide:

“One new item in the hi fi
marketplace we feel certain will
join the list of legendary greats is
the Accuphase P-300 Power
Amplifier”

“Firstly, there’s the P-300s
sound quality. so good it left our
listening panel arguing over who
would borrow it from the test lab.’
Popular Electronics:

“This preamplifier has the
widest dynamic range of phono

of any preamp we've ever measured.

“In its ruggedness and
mechanical construction, the
preamp resembles a laboratory
instrument rather than a hi-fi
product. ..

“With tone controls and
filter bypassed, this preamp comes
as close to the proverbial ‘straight
wire with gain’ as anything known
to us”’

Why they said it.

Accuphase components have
been literally handcrafted with a
devotion to excellence that borders
on the fanatic.

Only aerospace quality
component parts are used, with

each part hand-selected and
tested for performance.

The P-300 amplifier has a
heavy-duty stable power supply —
regulated: 200 watts per channel
RMS (both channels driven) from
20 Hz to 20,000 Hz *0.2 db
into 4 ohms, with no more than
0.1% total harmonic distortion.

It has modular construction
for simple access; complimentary
push-pull symmetry in // input
and output circuits: 3 meter
ranges and power-limiting switches
to protect your speakers. And more.

With its design overkill. the
Accuphase amp can loaf through
the most demanding and complex
musical passages, maintaining
exquisite precision, delicacy and
warmth without sacrificing
strength or power.

The Accuphase C-200
Control Preamplifier has versatil-
ity beyond belief: 10 back and
front inputs, 7 outputs, 28 con-
trols; yet it is simple in operation
and appearance. (A small sample
of its versatility: you can use 4
tapedecks in combinations of
simultaneous and independent
recording ,dubbing and listening. }

The motivation for all the
extraordinary care and craftsman-
ship that produces each Accuphase
amplifier, preamp and tuner is
really very simple. A loving devo-
tion to music.

If you share that devotion,
please see an Accuphase Showcase
dealer.

You'll enrich your life.

%CCUPLLCISE

When vou’re really serious about your music.

Distributed bv TEAC Corperation of America. 7733 Telegraph Road. Montebelio. California 90640 ©TLEAC 1977
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Fig. 1—With the sensitivity control in the Off
position and pseudo-impulse noise fed to the input,
the Model 5000 produces signals shown in the lower
trace at the outputs.

Fig. 2—After proper adjustment of the sensitivity
control, noise signals are effectively eliminated at the
output.

record (one which we were ready to discard because of its
musical content anyway). All we can report is that after play-
ing this disc through the SAE 5000 we have had second
thoughts about relegating it to the trash can, and the disc re-
mains part of our record library!

In reporting about this unit, we thought it would be nice if
we could demonstrate graphically (rather than by our verbal
description) how effectively it does the job for which it was
designed. After some experimenting, we developed a re-
petitive signal which came close to that of impulse noise and
which the unit would recognize and process as such. The
signal consisted of two cycles worth of 25 kHz bursts, re-
peated several times per second, as illustrated in the top
trace of the 'scope photo of Fig. 1. Interestingly, trying to
use lower frequencies than 25 kHz to represent impulse
noise failed, suggesting that the 5000 cannot be easily fooled
when presented with high frequency musical content within
the audio range.

In any event, with the sensitivity control set to its “zero”
position (noise impulse reducing circuit not operating), the
output waveform from the unit looked as shown in the low-
er trace of Fig. 1. However, when the sensitivity control was
advanced beyond the 3" setting, suddenly the output all
but disappeared, as shown in the lower trace of Fig. 2 (the
upper trace still represents our artificially created ““impulse”
signal). If you examine the lower trace very carefully, you
will see very tiny “glitches” where the pulses would have
come through to the output. With the very same setting of
the sensitivity control, feeding in even 20 kHz of continuous
sine wave signals resulted in an output that was identical to
the input.

Basic Measurements

All the advantages of a unit like the SAE Model 5000
would be of little use if the unit itself introduced high levels
of distortion, altered frequency response of the total system
with which it is used, or degraded system signal-to-noise ra-
tio. Our remaining test measurements were therefore con-
cerned with some of the more basic performance para-
meters of the unit. Since rated output for the unit is listed as
2.5 volts rms, our THD and noise measurements were made

with respect to that output level.

Total harmonic distortion with an input signal of 1 kHz
measured a very low 0.005 per cent. At the frequency ex-
tremes of 20 Hz and 20 kHz, THD was 0.01 and 0.05—all con-
siderably lower than the 0.1 per cent claimed by the manu-
facturer. IM distortion for the same equivalent output level
measured 0.019 per cent. Frequency response was flat within
1 dB from 18 Hz to 21.1 kHz. There is a sharp drop-off be-
yond that high frequency extreme, however, no doubt a re-
quirement of this device which must not “mistake’”” music
for impulse noise. Insertion loss on our sample measured 0.5
dB, while signal-to-noise ratio, referred to 2.5 volts output,
measured 96 dB.

it should be noted that a relatively high input level is re-
quired if such high S/N ratios are to be maintained, and it
seemed to us that a user would be better advised to insert
the unit between a preamp and an amp (or, if one’s receiver
is equipped with preamp-out/main amp in terminals, at that
point) rather than at the usual tape-out/monitor in jacks.
Levels at most tape out jacks are of the order of 100 to 150
mV, and while the unit would operate perfectly well at these
lower input levels, S/N ratio capability would be degraded
from its high reading of 96 dB to around 71 dB or so and
might, in some systems, become a “limiting factor.”” (Editor’s
Note: SAE comments that when the unit is placed between
preamp and amp, adjustment of the preamp’s volume con-
trol makes necessary further adjustment of the 5000's sensi-
tivity control. Their data shows that typical rms levels for
tape outputs are between 0.5 and 1.0 V, so that S/N would
not be so seriously degraded. They therefore recommend
the unit be placed in the tape loop.)

Whether or not a serious audiophile is prepared to spend
an extra $200 to restore “‘pop and click” laden records to
usability will, of course, depend upon how many such
records are owned and how important they are in a record
collection. We, however, having heard the SAE 5000 in ac-
tion, can only compliment its designer and the company
that manufactures the device for having come up with a tru-
ly innovative and effective solution to an age-old problem
that besets all disc collectors. Leonard Feldman

Enter No. 73 on Reader Service Card
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We're the ofther fine response,
high performance ===
microphone.

The one that costs less!

TYPICAL RESPONSE — FREQUENCY CHARACTERIETICS

d8

RESPONSE -dB
RESPONSE.

T
e e o P W o osn o
FREQUINCY IN HERTZ FREQUENCY IN HERTZ
Competition
Astatic 950HS Published Response”
List Price: $110.00 List Price: $135.00 & Up

| S

Now there is another fine response, high performance
microphone ycu can buy at a lower cost! Astatic’s Music
Mike. . Professional aesthetics and acoustic characteristics
for the most demanding performer. Attractive design with
brushed satin chrome finish.

The Music Mike comes in two basic models. One has a
contoured response for the discreet listener, providing

crisp sound that every artist will appreciaze. A second

model offers a flat response for the independent entertainer
who prefers nztural sound. Both cardioid mikes come with
high and low impedence versions, each complete with
switch and easy-on swivel stand adaptor. Packaging
includes a modern plastic carrying case.

Astatic’s Music Mike. Why buy any other
microphone when quality and style

are available now at a

lower cost.

High impedance mcdels 950HS (Contoured response)
952HS (Flat response)
List Price $110.00

Low impedance models 950LS (Contoured response)
952LS (Flat response)
List Price $100.00

j \ Imagination in communications

THE ASTATIC CORPORATION

CONNEAUT, OHIO 44030 (216) 593-1111

IN CANADA:
1820 Ellesmere Rcad. Scarborough, Ontario M1H 2V5, (416) 438-6384

Enter No. 4 on Reader Service Card
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Yamaha Model CR-2020 Stereo Receiver

y7777711111TY

QYMAM NATURAL BOUNG BYERED AECRIVER TR-2020

MANUFACTURER’S SPECIFICATIONS

FM Tuner Section

Usable Sensitivity: 1.8 4V (10.3 dBf).
50-dB Quieting Sensitivity: Mono, 3.2
4V (15.3 dBf); Stereo, 40 uV (37.2 dBf).
Image Rejection: 85 dB.

I.F. Rejection: 90 dB.

Spurious Response Rejection: 100 dB.
AM Suppression: 65 dB.

Capture Ratio: 1.0 dB.

Selectivity: 80 dB.

S/N: Mono, 77 dB; Stereo, 73 dB.
THD: Mono, 0.08 percent @ 1 kHz;
0.08 percent @ 100 Hz; 0.15 per cent @
6 kHz; Stereo, 0.1 per cent @ 1 kHz;
0.15 per cent @ 100 Hz; 0.2 per cent @
6 kHz.

Stereo FM Separation: 50 dB @ 1 kHz,
35dB @ 50 Hz, 45 dB @ 10 kHz.
Sub-Carrier Suppression: 60 dB.
Frequency Response: 30 Hz to 15 kHz,
+0.5 dB.

Muting Levels 30 .V (34.8 dBf) and
3.0 uV (14.8 dBf).

AM Tuner Section

Sensitivity: (Internal antenna), 300
#V/m.

Selectivity: 30 dB.

S/N: 50 dB.

Image Rejection: 40 dB.

THD: 0.4 per cent.

Amplifier & Preamplifier Section
Power Qutput: 100 watts min. contin-
uous per channel, 8 ohm loads, 20 Hz
to 20 kHz; 120 watts into 4 ohms.
THD: 0.05 per cent.

Damping Factor: 40 @ 8 ohms.

Input Sensitivities: Phono 1&2, mov-
ing magnet, 2.0 mV; moving coil,
phono 1, 50 uV; AUX & tape 1 & 2,120
mV.

Phono Overload: MM, 230 mV; MC, 5
mV.

Frequency Response: Phono RIAA
+0.2 dB; high level inputs, 10 Hz to
100 kHz, +2.5 dB.

S/N Ratios: IHF “A” weighting, MM
phonos, 95dB; MC phono, 85dB;

high level inputs, 100 dB. Residual
Noise: Min. vol., 0.045 mV.

NDCR for 0.1 per cent THD, 8 ohm @
1 kHz (See text for explanation): 100
mW to 100 W.

Bass Control Range: +15dB @ 20 Hz.
Treble Control Range: +12 dB @ 20
kHz.

Presence Control Range: +6 dB @ 3
kHz.

Low Filter Cutoff: 15 Hz & 70 Hz (12
dB/octave).

High Filter Cutoff: 8 kHz & 12 kHz (12
dB/octave).

Tone Control Turnover Frequencies:
Bass, 125 & 500 Hz; treble, 2.5 & 8 kHz.

General Specifications

Power Requirements: 120 V, 60 Hz,
480 watts.

Dimensions: 21% in. (54 cm) W x 6
9/16 in. (16.67 cm) H x 16 15/16 in. (43
cm) D.

Weight: 42 [b. 7 0z. (19.25 kg).

Price: $700.00

If you scanned Yamaha'’s published specifications for their
newest top-of-the-line receiver, Model CR-2020, too quick-
ly, you may have missed a new term which they have de-
cided to use for all their new receiver products. It is called
NDCR (which stands for “Noise-Distortion Clearance
Range’ —and it tells us much about the design philosophy
of this magnificent receiver and about Yamaha's avowed ap-
proach to audio product design. The NCDR spec is intended
to convey the maximum and minimum powers (and there-
fore, the useful dynamic range) of the product for a quoted
percentage of noise and distortion. Thus, in addition to
quoting the power and distortion at maximum output (and,
usually, with the volume control turned all the way up, a
condition seldom used in practice), the NDCR number tells
you the power range (usually for a more typical volume con-
trol setting) that you can achieve for a given figure of noise
plus distortion. Furthermore, the value is quoted as mea-
sured from the phono input and right on out to the speak-
er terminals (instead of for the main amp section only, or

from preamp to record out, as is often the case with many
spec sheets”’). A highly meaningful spec, we think, and one
that other manufacturers would do well to emulate.

Examining the front panel of the new CR-2020, one can-
not help but wonder how Yamaha’s engineers were able to
cram so many features and controls onto a single com-
ponent. At the upper left are three meters, set behind uni-
form cutouts in the panel. The central meter of this trio
serves a dual purpose, either combining with its left com-
panion to display power output levels (from around 0.05
watt to 200 watts) on serving as a signal strength and "’quali-
ty’”’ indicator. When used in the latter mode, the meter
needle will fluctuate as well as indicate signal strength when
there is multipath interference. The third meter is the usual
center-of-channel indicator for FM tuning.

A smoothly gliding “slide-rule’” type pointer moves along
the well-calibrated linear FM and conventional AM fre-
quency scales, with the scale in use denoted by an illumi-
nated LED at the left and a large fly wheel-coupled tuning
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:».a pair of 66's may sound
unspectacular, even disappointing...

This is not the sort of quote that manufacturers
usually select from equipment reviews. However, we
did it for one reason: to get your attention. That's notan
easy task, considering the hundreds of other speaker
manufacturers clamoring for your ear and your dollar.

The complete excerpt (from Canadian Stereo Guide)
reads: "'To the untrained ear, a pair of 66's may sound
unspectacular, even disappointing. There’s no thump
and sizzle which many equate with good frequency
response. No spectacular effects, just the neutral
sound of musical instruments playing with nothing
added by the speakers. Purity of tone and cleanness of
reproduction is particularly noticeable.”

The Ditton 66 was in fact developed by Celestion to
serve as an authentic monitor speaker, which means

that it was designed to neither add nor subtract
anything from the original program material. Recording
engineers aren't interested in "'hi-fi effects” —they
want to hear exactly what's on the master disc or tape
with minimum sonic contribution by the speaker.

When the British publication, Hi-Fi Answers needed a
concert monitor they found the Ditton 66's ... sufficient
to cope with the loudest orchestral climaxes available
{or even required)...when we wanted to provide
concertlevels in a large hall, 110 feet x 55 feet with a
25-foot ceiling. A most impressive performance...”

Since most listening rooms are somewhat smaller,
the shape of the Ditton 66 should be of special interest.
Though its internal volume is three cubic feet, it needs
only 1.2 square feet of floor space. Itis 15" wide, 11"
deep and 39%" high.

Another thoughtful aspect of the enclosure: the
drivers are mounted on a finished baffle board. So those
who like to operate their speakers with the grille off, for
whatever reason, can do so happily.

Now, if you'll drop us a card, we'll send you a list of
our carefully selected dealers by return mail. We
believe you'll be impressed by the exceptionally
"unspectacular’ sound of the Ditton Monitor 66.

Celestion

Loudspeakers for the perfectionist

Celestion Industries, Inc., Kuniholm Drive, Holliston, Mass. 01746
In Canada: ROCELCO INC , Montreal

by Celestion.
$499.50

The HF-2000 soft-dome tweeter operates
from 5,000 to 20,000 Hz. Its exceptionally
smooth extended response and wide
dispersion achieve an open, airy quality and
accurate stereo tmaging.

The MD-500 2¥; " soft-dome mid-range
operates from 500 to 5,000 Hz with very low
distortion, wide dispersion and correct phase
relationships. An extremely powerful magnetic
assembly ensures critical damping and high
power handling capability.

The FC-12 woofer has a heavy plasticized
diaphragm that effectively suppresses
reasonances. The neoprene roll suspension
permits considerable cone excursions without
non-linear effects. A massive Feroba Il magnet
provides critical damping.

The Auxiliary Bass Radiator {ABR)is a highly
effective proprietary Celestion device that
operates in conjunction with the
wooferienclosure acoustic circuitry. The
critically-damped moving system of the ABR
has a carefully chosen mass and compliance,
acoustically coupled to the woofer and
enclosure to control the lower range of the
woofer excursion. it takes over completely at
the very towest frequencies. Result:
exceptionatly smooth reproduction to well
under 40 Hz.

Enter No. 8 on Reader Service Card
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Fig. T—Block diagram of the Yamaha CR-2020 Receiver.
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knob is located at the upper right of the panel. Below the
meters are a selector switch which chooses the function of
that central meter and six LEDs which give visible indication
of power-on, tone control activation, audio muting, FM
blend, FM stereo reception, and whether Yamaha’s special
AFC circuit {which they call OTS, for Optimum Tuning Sys-
tem) is activated. This mild AFC circuit, incidentally, is auto-
matically disabled the moment your fingers touch the tun-
ing knob. Tiny square pushbuttons just below the dial cut-
out select bass and treble turnover frequencies, defeat the
tone circuits altogether, introduce a Dolby adaptor con-
nection circuit (a separate adaptor must be connected at the
rear panel for reception of Dolby FM programs), FM blend,
FM muting, selection of muting threshold levels (3 or 30 uV),
the aforementioned OTS (or AFC) feature, AM/FM selec-
tion, and fixed audio muting of 20 dB. A three-position rota-
ry switch located between the last buttons named selects ei-
ther of the two pairs of phono inputs and determines
whether moving magnet or moving coil circuitry will be em-
ployed in the Phono 1 circuitry.

The lower bank of controls and features along the panel
include a toggle On/Off power switch, two pairs of stereo
phone jacks, a speaker selector switch {up to three pairs of
speakers can be connected to the CR-2020, but simulta-
neous listening is restricted to any two pairs), three position
low- and high-cut filter switches, bass, presence (mid-
range) and treble tone controls, rotary loudness control
(about which more in a moment), mode switch (with set-
tings for stereo, reverse, L, R, and L+R), a novel six-position

YAMANA 5520
ROVOLTS _48OWAITS
580vA BOHz
RAMAMATSLS JAPRN

“record out” selector (which works completely indepen-
dently of the program selector and permits tape dubbing as
well as recording of all other program sources, regardless of
what program source you happen to choose using the ad-
jacent input selector switch), and a dual-concentric volume
& balance rotary control pair.

NF8 LOOP

FEEDBACK
AMP » j> | >
STEREQ

COMPOSITION SIGNAL

MPX INPUT

DECODER
PILOT —bi >l R
CANCELLATION ? T
PILOT SIGNAL (19 kHz) WAVEFORM
PLL INPUT PLL INPUT, | PLL 38kHz
OSCILLATOR
@ U\ |MONG/STERED
SWITCH
19kHz (180°)
SINE WAVE ! %%'.%AET;?R

19 kHz PHASE 19 kHz 19 kHz (90°)
SHIFT SIGN l<~——L__}<—— R WAVE
REVERSAL Sw m

Fig. 1a—Block diagram of the multiplex decoder section.

The usual pivotable AM ferrite bar antenna on the rear
panel is positioned above a pair of chassis ground terminals
and the phono, AUX, tape in, tape out, and Dolby adaptor
jacks. Centered on the rear panel are 75-ohm, 300-ohm,
AM, and ground terminals for antenna connections, just be-
low which are preamp-out and main-amp in jacks which are
internally switched together or apart by means of a “cou-
pler” switch which comes retained in the “coupled” posi-
tion to prevent accidental separation of the two sections of
the receiver and resulting loss of sound. Three quartets of
spring-loaded "piano-key” type speaker terminals, flanked
by two unswitched and one switched convenience a.c. re-
ceptacle, complete the rear panel layout.

A look within the chassis of the Yamaha CR-2020 discloses
a layout which is as well thought out as the front and rear
panels. A block diagram of the entire receiver circuit is
shown in Fig. 1, and examination of the complete schematic
of the unit (which is supplied in the owner’s manual) dis-
closes so many new circuit innovations that space does not
permit discussion of more than a few of the more important
ones.

Of particular interest to us was the unusual FM multiplex
decoder circuit, a block diagram of which is shown in Fig.
1a. The input enters the 38 kHz sub-carrier generator in the

AmericanRadioHistorv- Com
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phase-lock-loop IC, passed through the circuit which gen-
erates a 10 kHz square wave and then feeds sine-wave can-
cellation of the 10 kHz pilot signal into a negative feedback
amplifier located before the demodulator. This system ob-
viates the need for low-pass filters which restrict FM fre-
quency response in attempting to reduce sub-carrier out-
put. Yamaha claims an FM frequency response which ex-
tends to 18 kHz.

Also of interest to us was Yamaha’s use of dual volume
control sections for each channel, one section inserted be-
fore the tone control amplifier, the other following the filter
amplifier. This arrangement provides improved signal-to-
noise ratios at all volume settings and, when volume control
settings are at minimum, noise is effectively reduced to that
of the power amplifier section only.

The Yamaha CR-2020 is the first receiver we have tested
which is equipped with a “head amp’’ or pre-amplifier,
making it possible to connect moving-coil phono cartridges
directly to the unit without requiring step-up transformers
or other separate “black box’ add-ons. The circuit of the
equalizer-amplifier features a PNP input, feeding a constant
current load and single-ended, push-pull output. The out-
put circuit operates in class A at all frequencies up to 20 kHz.

A novel aspect of the tone control circuitry (besides the
inclusion of a presence control) is the use of a semi-con-
ductor circuit to duplicate the action of inductors in the bass
section.

The power amplifier section of the receiver consists of a
differential-amplifier first stage with constant-current bias
and current mirror circuitry, a constant-current load pre-
drive section, and Darlington-connected fully com-
plementary single-ended, push-pull direct-coupled
driver/output stages, with power consumption-limiter-type
transistor protection circuitry. The limiter protection cir-
cuitry detects the resistance at the speaker terminals, and if
that drops to an abnormally low value (or, if a short circuit
occurs), signals reaching the output transistors are limited.

FM Tuner Section Measurements

Mono usable sensitivity measured 1.7 uV (9.8 dBf) in the
tuner section of the CR-2020. The 50-dB quieting point in
mono required a signal strength of only 2.6 uV (13.5 dBf),
while maximum quieting reached a very high 76 dB in the
mono mode. Stereo sensitivity was limited by the stereo
switching threshold, which was set at 20 xV (31.2 dBf), by
which time stereo signals were received with more than 43
dB of quieting, reaching the 50 dB quieting point with an in-
put signal strength of exactly 40 xV (37.2 dBf), as specified.
Distortion as well as quieting characteristics for a 1-kHz test
signal in mono and stereo are plotted in Fig. 2. THD in mono
and stereo were among the lowest we have recorded for any
receiver, let alone higher priced separate tuners. Con-
sistently lower than specified, mono THD measured a mere
0.06 per cent, while in stereo, the figure obtained for a 1kHz
signal was a low 0.09 per cent.

Stereo FM separation measured 50 dB at mid frequencies,
and even at 10 kHz the separation was still a very impressive
38 dB, though not equal to the 45 dB claimed. Separation
and distortion versus frequency are shown in Fig. 3. Other
specifications confirmed in our lab tests included a 1.0 dB
capture ratio, selectivity at 83 dB, AM suppression at exactly
65 dB as claimed, image and i.f. rejection at 90 dB, and sub-
carrier rejection in excess of the 60 dB claimed. To verify the
action of the 19-kHz “feedback” rejection system and the
effectiveness of the filter which follows, we applied a
sweep-frequency to the external modulation terminals of
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These new Dahlquist products
will greatly improve
the performance
speaker system.

of your

We are pleased to offer you four
important new products and
accessories that will add consid-
erably to your listening enjoy-
ment. Included are aremarkable
subwoofer system and two
crossover units, electronic and
passive. Also available is an
attractive stand for our popular
Dahiquist DQ-10 loudspeaker,
which will improve both per-
formance and appearance. Ask
for a demonstration at your
Dahlquist dealer.

@ DQ-1W LOW-BASS MODULE.

. A superior subwoofer design.
5 Adds an octave or more of
extremely tight, well defined low
response to most speakers. Propa-
gates considerable acoustic output
to 20 Hz and below. Its fast rise/
decay times assure excellent coher-
ence with high-definition speakers.
Use with either the passive or active
Dahlquist crossovers below. High
quality 13” driver with heavy cast
frame and 12,000 Gauss magnet.
Oiled walnut finish with satin alumi-
num trim.

{  DO-MXI PASSIVE CROSS-
4. OVER. For connecting any

“ 8 ohm center-channel sub-
woofer without requiring another
amplifier. Features: 3-position bass
level switch; phase switch; frequency
selector for 60 or 80 Hz crossover.

S0 DQ-LP1 ELECTRONIC LOW-
“% PASS FILTER. For optimum
WS results as a no-compromise,

biamplified system. Features: con-
tinuously variable crossover settings
from 40 to 400 Hz, @ 18dB/octave;
bass level adjustments with up to
15dB gain; 0 to-+5dB equalization
at 20 Hz; bypass switches silence
subwoofer and restore full-range
response to main speakers; separate
outputs for stereo and mixed-center-
channel subwoofers; A unique com-
bination of active low-pass and
passive high-pass sections prevents
any degradation of high frequency
performance quality.

ST-10 OPTIONAL STANDS.

For owners of our Dahlquist

DQ-10 speakers. Improve
radiation characteristics, especially
noticable in the lower-midrange/ 95
upper-bass regions. Packed two to a
carton. Assembles with six screws.

DAHLQUIST

27 Hanse Ave., Freeport, N.Y. 11520
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Fig.7—Bass (500 Hz) and treble (2.5 kHz) turnover
range.

Fig. 8—Bass (125 Hz turnover), treble (8 kHz
turnover), and presence control range.

our FM generator and plotted the response by means of a
spectrum analyzer from 20 Hz to 20 kHz. A ‘scope photo of
the resultant response is shown in Fig. 4, and the smooth, 6
dB/octave de-emphasis characteristic extends way out to 18
kHz (beyond the required 15 kHz limit) before taking its
steep dip at the 19 kHz rejection point.

Though employing only a two-section variable capacitor
for the AM section, that circuit does include an untuned r.f.
stage as well as a differential mixer and a peak detector cir-
cuit. Sensitivity (via the external antenna connection) mea-
sured 25 uV, while selectivity was 32 dB, S/N reached the 50
dB claimed, and THD (for 30 percent modulation) measured
avery low 0.38 per cent.

Power Amplifier Section Measurements

The power amplifier section of the Yamaha CR-2020 deliv-
ered 122 watts per channel at mid-frequencies into an
8-ohm load with both channels driven. At 4 ohms, 145 watts
per channel was obtained for the rated THD level of 0.05 per
cent. At the conservatively rated power output level of 100
watts (8 ohms), THD at mid frequencies measured only 0.005
percent and, even at the frequency extremes of 20 Hz and 20
kHz, THD measured only 0.006 per cent and 0.03 per cent
—well below the already extremely lew rated THD of 0.05
per cent. On the basis of our measurements, the sample unit
we tested could have been rated at 113 watts per channel
from 20 Hz to 20 kHz with no more than 0.05 per cent THD,
using 8-ohm loads. At the 120 watt per channel continuous
rating for 4-ohm loads, THD measured 0.006 per cent. IM
and THD measurements with respect to power output are
plotted in Fig. 5, and while we normally measure “down’’ to
0.25 watts, the trend of the THD curve is such that we can
confirm Yamaha’s new NDCR claims down to 0.1 watts. No
filters or spectrum analysis were necessary to obtain these
readings even at the low levels, where noise normally takes
over in many receivers and amplifiers. Thus, the curves
shown really represent the sum of noise plus distortion,
rather than THD alone.

Distortion versus frequency (for a 100-watt-per-channel
output level} is graphed in Fig. 6, and readers are cautioned
to observe the expanded scale which had to be used to get a
meaningful curve.

Preamplifier Section Measurements

Phono input sensitivities measured exactly 2.0 mV (for the
““moving’’ magnet setting) and 50 microvolts for the moving
coil setting which interposes the pre-preamplifier in the
circuit. Phono overload was 290 mV for the higher sensitivity
reference and 8.0 mV for the moving-coil configuration.
Unweighted signal-to-noise measurements, referred to the
above input sensitivities, measured 82 dB and 68 dB respec-
tively. The former reading is actually better than Yamaha's
claimed “A” weighted figure. Using a weighting network,
we obtained readings of 86 dB for the MM input. Frequency
response in phono was accurate with respect to the RIAA
curve within 0.1 dB from 30 Hz to 20 kHz, while in high level
program inputs it extended from 8 Hz to 100 kHz, £2.5 dB.

Figure 7 illustrates the range of the bass and treble con-
trols when turnover points are set at their positions closest
to mid-band, while in Fig. 8 we have plotted the action of
these controls when the alternate turnover points are se-
lected. Also superimposed in the ‘scope traces of Fig. 8 is the
action of Yamaha’s presence control, whose center frequen-
cy is set somewhat higher than that of other mid-range tone
controls which have been appearing recently on better am-
plifiers and receivers. Our subsequent listening tests re-
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significant step

backward.

It’s shaped this way to correct a problem —time/
phase distortion. In conventionally shaped loud-
speakers, the voice coils of the high and low fre-
quency drivers are not vertically aligned. The
sounds you hear from each driver must travel un-
equal lengths to reach your ear and the result is
time/phase distortion. You don't hear the music re-
produced in the same order it went into the speaker.

The step back design is a definite step forward in
making the music you hear, clear. Ultralinear’s
Synchronic Time Array ST550 corrects time/phase
distortion by positioning the low and
high frequency driv-
ers in the proper '
vertical alignment
and fine-tuning
the frequency-
dividing network
with intricate

circuitry refinements. Music fundamentals and over-
tones reach your ear in the proper order, sharply
defined, spacious and faithful to the original.

This three-way system is also three-way tuneable.
Most quality loudspeakers provide mid and high
frequency level adjustments, but the Ultralinear
ST550 goes one step further with Dual Tuned
Ports. Each port is fitted with a removable alumi-
num blocking plate, allowing you to adjust bass
output to your own musical preferences or room
acoustics. With ports open, bass response is
optimized, complementing today’s now sounds.
Closing the ports creates a tighter, more con-
trolled bass, often preferred
for classical listening.
The Ultralinear
ST550; a dynam-
ic musical step
forward.

Ultralinear

For a dealer list plus color brochure, write Ultralinear, 3228 East 50th Street, Los Angeles, California 90058

Swichronic Time Array and Ultralinear are trademarks of Ultralinear Loudspeakers, a division of Solar Audio Products. Inc.
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Fig. 9—Low-and high-cut filter response (the 15 Hz
sub-sonic filter is not within the range of this sweep).
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vealed that this higher setting actually does deliver more of
a "presence” effect than does the mid-range control whose
center frequency is set closer to the 1-kHz mid-frequency.
The response characteristics of Yamaha's two step low-
and high-cut filters are shown in the 'scope photo of Fig. 9.
Although we activated the 15-Hz filter cut in the upper trace
of these two sweeps, the cut action obviously occurred be-
low the low frequency extreme of our sweep-frequency
generator (20 Hz) and therefore does not show up on the
‘scope presentation. The 12-dB per-octave slopes of the oth-
er filter positions, as well as the cut-off points chosen by
Yamaha, show clearly how much music is retained while fil-
tering out high and low frequency noise and rumble.
Figure 10 shows the action of Yamaha's unique loudness
control arrangement and requires a bit of explaining. Yam-
aha is one of the very few manufacturers of receivers and
amplifiers who incorporate a loudness/volume control ar-
rangement that is truly effective and meaningful. Rather
than supply a switch, which introduces arbitrary degrees of
Fletcher-Munson loudness compensation, regardless of
program source levels, speaker efficiencies, etc., Yamaha
provides a continuously variable loudness control. Proper
setup of this control requires that the listener first set a given
program source to naturally loud or life-like levels by means
of the regular master volume control. Then, if more moder-
ate listening levels are desired orrequired, the usersimply
lowers the setting of the separate rotary “loudness” control
and, as this is done, the exact required amount of loudness
compensation is introduced. In this way, correct com-
pensation is achieved for any program source, and the set-
ting of the master volume control has no bearing on this
compensation amount. In Fig. 10, then, the different curves
were plotted for a fixed setting of the master volume control
simply by varying the setting of the completely separate
loudness control knob. As can be seen, the attenuation
range of this separate control is something of the order of 20
dB (each vertical division on the 'scope face of this and oth-
er ‘'scope presentations in this report equals 10 dB of ampli-
tude variation). In our opinion, if you're going to use any
loudness control at all, this is the way it should be con-
figured (unless separate input level controls are provided
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Fig. 10—The variable loudness compensation for
the fixed master control volume setting of the
Yamaha CR-2020.
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for every single program source, including the built-in AM
and FM audio outputs of a receiver).

Listening and Use Tests

Despite the seeming complexity of the Yamaha CR-2020s
front panel, familiarization with its features and controls
takes only a few minutes. Once one realizes the degree of
control at hand, the Yamaha CR-2020 becomes a joy to use
and, more importantly, a joy to hear. Residual noise (both in
phono and high level) is audibly lower than on just about
any receiver we have tested. Like so many readers of Audio
Magazine, we have been turning our attention of late to
some of the better moving-coil cartridges which are becom-
ing popular once more. Being able to “plug in” such cart-
ridges directly to the receiver (without matching trans-
formers, separate pre-preamps, or worrying about location
for least hum pickup and you name it) is a delight, and the
signal-to-noise ratio obtained even with such low-level out-
puts is incredible. There is no longer any need to "“accept”’
higher hum levels in order to enjoy the transparent un-
colored output which some of these newer cartridges are
able to deliver.

We have always maintained that power output is only one
(and not a terribly important one) of the criteria by which a
high quality stereo receiver should be judged. In terms of
musical definition and clarity, the Yamaha CR-202Q surpass-
es many of the higher powered receivers we have recently
tested. It offers enough power to even drive some of the
more inefficient speaker systems around (remember, 180
watts is a mere 2.55 dB more than 100 watts), is manageable
in terms of its size and weight (after, all, that is supposed to
be the argument in favor of an all-in-one audio electronic
component), and, unless someone can come up with a con-
trol or switching feature which Yamaha (or we) haven't
thought of, provides all the sophistication asked for by the
seasoned audiophile without intimidating the neophyte.
This is one receiver that just should not be judged on a"“dol-
lar per watt” basis. However, if that measure is applied, you
may well conclude that the Yamaha CR-2020 is underpriced!

Leonard Feldman
Enter No. 74 on Reader Service Card
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The ADS 910 Reference System -
Abenchmarkin loudspeakerperformance.
For the first time, awesome dynamic capacity,
widest bandwidth, high efficiency, and substan-
tial power handling have successfully been
combined-in the ADS 910.

Equally important, it is a transducer of unprece-
dented musical merit: incredible realism
(regardless of playing level), stunning clarity and
openness, pinpoint definition and stable
imaging, identify this new standarad of sound
reproduction.

State-of-the-art materials technology and
briliant audio engineering allow the speaker to
fulfil the demands of both active performers
and recording engineers: their demands for
“true to life” musical presentation.

Tasteful, functional design, expressed through
choice woods and a meticulous furniture finish,
elevates the ADS 910 to a showpiece in the
well-appointed home of the discerning music
lover. The speaker system’s integrity and built-in
flexibility appeal to the dedicated audiophile.

A new cost/performance ratio has been estab-
lished by which all future studio speakers will
have to be measurea,

“als 910

Coast to Coast, the skiled and carefully select-
ed team of ADS dedlers will proudly demon-
strate our new 910, as well as any of our other
eight, smaller precision speakers. Listen to the
ADS 910 reference system; listen to music - the
way it was recorded: Live, authentic, reall

ADS 910's showr in the recording studio of Dautsche Grommophon Gesellschoft at
Symphony Hall, Boston ADS speakews ronge in prce from SIOO to $600 ADS 910
Dimensions 33%2" (H) x 19" (W) x 15% " ([2) 910C - 76PG

ADS, Analog & Digital Systems
64 Industrial Way, Wilmington, MA O1887

Enter No. 2 on Reader Service Card
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Pickering XSV/3000 Stereo Cartridge

MANUFACTURER'’S SPECIFICATIONS

Stylus Description: Stereohedron.

Tracking Force: 1 gram, + ' - Y4 gram.
Frequency Response: 10 to 30,000 Hz.
Nominal Qutput: 5.0 mV.

Channel Separation: 35 dB.

Inductance, Each Channel: 350 mH.
Resistance, Each Channel: 700 ohms.

Load Resistance: 47 kilohms.

Load Capacitance: 275 pF.

Accessory Stylus for Monophonic LP
Records: D4541.

Accessory Stylus for 78 RPM Records: D4543.
Price: $99.95, with "“Dustmatic’’ brush attached.

Pickering introduced the second American-made CD-4
cartridge, preceded only by their sister company, Stanton
Magnetics. Experience and continuing research with these
very special cartridges led to the design of the remarkable
XUV/4500Q cartridge for playing the CD-4 and UD-4 dis-
crete records, as well as stereo and matrixed records. At the
time we reviewed the XUV/4500Q, we wondered if a stereo
cartridge could be made with an equivalent stereo fidelity
using this advanced technology. Physical examination of the
XSV/3000 cartridge and its Stereohedron stylus showed the
outward appearance to be identical to the XUV/4500Q, and
the Stereohedron stylus to be a modified stereo version of
the Quadrahedron stylus, but apparently less expensive to
produce. The first stereo record we played with the Pick-
ering XSV/3000 cartridge bore out the fact that this was in-
deed a superb stereo cartridge and a worthy relative of the
XUV/4500Q. Subsequent listening confirmed our original
reaction—the Pickering XSV/3000 is a perfect match, in ster-
eo, for the established quadraphonic XUV/4500Q cartridge
for those not wishing to spend the additional sum for a four-
channel cartridge.

Measurements

As is our practice, measurements are made on both chan-
nels, but only the left channel is reported. During the test
period the average room temperature was 70°F + 1°(21°C)
and the relative humidity 45 per cent =3 per cent.

Frequency response, using the B & K QR-2009 test record
and our reference tone arm, an Audio-Technica AT-1009, is
flat within 1 dB from 20 Hz to 7 kHz, then slowly rises to a
peak of +3.5 dB at 12.5 kHz, descending to +1 dB at 20 kHz.
The optimum tracking force for the cartridge we tested was
1.2 grams, with an optimum anti-skating force of 1.5 grams.
Separation was 21.5 dB at 1kHz, 25 dB at 7 kHz, and 17.5 dB
at 20 kHz. The load resistance and capacitance, respectively,
was 47,000 ohms and 278 pF. Square waves show some ring-
ing that dies rapidly, indicating that the ripples are well
damped. The light spacing of the ripples establishes the re-
sonant peak to be well beyond 20 kHz.

The following test records were used in making the re-
ported measurements: Micro-Acoustics TT2002; Shure TTR-

101, TTR-103, TTR-109, TTR-110; Columbia STR-100, STR-112,
SQT-1100; Stereo Review SR-12; B & K QR-2009; Deutsches
Hi Fi No. 2; Ovation OVQS/4000; and Nippon Columbia
Audio Technical Records (Pulse Code Modulation) XL-7004-
6.

Wt. 5.3 g.; d.c. res. 600 ohms; ind. 266 mH; opt. tracking
force, 1.2 g.; opt. anti-skating force, 1.5 g.; output, 1.09
mV/1cm/sec; IM dist. (4:1) + 9 dB lateral, 200/4000; 0.9 per
cent, + 6 dB vertical, 200/4000; 5.4 per cent; crosstalk, -28
dB; ch. bal., 0.25 dB; trackability; high freq. (10.8 kHz
pulsed), 30 cm/sec; mid-freq. (1000 + 1500 Hz lat. cut), 25
cm/sec; low freq. (400 +4000 Hz lat. cut), 24 cm/sec; Deut-
sches Hi Fi No. 2: 300 Hz test bands tracked to 43.1 microns
(0.00431 cm) horizontal and 43.1 micron (0.00431 cm) verti-
cal; passed all bands of the Shure TTR-110 (Era I1) test
record; tracks warped records without difficulty. Passed all
bands of the Micro-Acoustics Transient and Tracking test
record, TT2002. Using the Denon Pulse Code Modulation
Audio Technical Record XL-7004A, we measured the arm-
cartridge (Audio-Technica AT-1009 arm and the Pickering
XSV/3000 cartridge) resonance of 8 dB at 6.5 Hz.

Listening Evaluation

We had our first opportunity to run an A-B test between
an established quadraphonic cartridge (XUV/4500Q) and a
stereo derivative (XSV/3000), playing identical records. Both
appeared to sound identical, which is truly remarkable. Nei-
ther cartridge exhibited any difficulty in reproducing
recorded glass bells or the 23 Hz organ Qedal note on the
Advent 5009 recording: Lemmens ® Vierne ® Dupré ® Widor
played by Michael Murray on the organ at the Grace Cathe-
dral, San Francisco. The XSV/3000 also reproduced beau-
tifully some super organ music with Michael Murray playing
the Marcel Dupré Organ Recital, Advent 5014. On occasion
we noted a minor sibilance on certain voices in the singing
mode, e.g., Orff: Carmina Burana—Columbia M33172 and
Orff: Catulli Carmina—Philips 6500 815 as well as on some
pop records.

We used the identical stereo playback equipment that we
listed in the April, 1977, issue of AUDIO on pg. 71 for eval-
uating the XSV/3000 cartridge. As is our practice, a rigorous
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Two Dold

Statements:

e Synergistics
has engineered
the very best
loudspeakers
for your
stereo system
qd g
...regardless 7.
of the price!

Each Synergistic loudspealser, from our smallest
two-way model 5-12 to our six-element, four-
way model 5-72 has been engineered to more
perfectly compliment the other components in
a stereo system. This “synergistic coupling”
results in greatly improved total system sound
quality. The chart below shows you the

with “monitor-type” spealker systems; yet, all
Synergistics models will realize optimum
performance when operated with low-to-
medium powered receivers and amplifiers.
What does all this mean to you? Simply stated,
it means that whether you're spending under
$450 oras much as $1,500 for your system,

Synergistics model we

there's a Synergistics

recommend in various Sys tTeontwOI;rice Syneg?:t?gT:$<?s%goker Ioudspeol«er specifically
total system price designed to enhance
ranges. All seven Under *450 Model 5-12 the overall sound
Synergistics models are Under 500 Model 5-22 quality.

true “audiophile” Under 600 Model 5-32 SYNERGISTICS: coopera-
loudspealsers capable Under $700 Model $-42 tive inter-action in a

of reproducing wide Under °850 Model 5-52 (Tower) system where the total
dynamic range and Under °1,100 Model 5-62 (Tower) effect is greater than
musical clarity previously Under * 1,500 Model 5-72 (Array) the sum of its
associated only component parts.

T O e —
f;titéfd'ilﬂi""}vﬁe3:.‘.—:\_

e

L\ X PSS
TS
2L 25502

E For More Information Write To: Synergistics, P.O. Box 1245, Canoga Park, California 91304.
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listening evaluation was conducted utilizing many of the
records listed in our previous reports, e.g. AUDIO, April,
1977, pg. 71. The following additional recordings, which
demonstrate quite effectively the ability of the Pickering
XSV/3000 cartridge to reproduce them faithfully, were also
used. All records were cleaned with the Discwasher and de-
staticized with the Zerostat.

Fig. 1—1-kHz square-wave response of the Pickering
XSV/3000 cartridge.

Stereo

Stanley Clarke: Journey to Love—Nemperor Records NE433
Prokofiev: Lieutenant Kije and Kodaly: Hary
Jdnos—Netherlands Radio Philharmonic-Dorati-London
SPC21146.

J. S. Bach: Suite No. 7 in G Major—Roy Christensen, cellist-
Gasparo GS$102.

Beethoven: Symphony No. 5 and Leonore Overture No.
3—The Chicago Symphony - Solti-London CS 6930.
Stokowski Conducts Beethoven - Symphony No. 7 and Eg-
mont Overture—New Philharmonic Orchestra—London
SPC21139.

Pulse Code Modulation (PCM) Stereo
Zoltdn Kocsis Plays Barték—Denon PCM OX-7044-ND (Su-

perb piano sound. This is the most realistic recorded Stein-
way we've ever heard.)

Direct-to-Disc Recording (Stereo)

The King James Version: Harry James and His Band
—Sheffield Lab-3. (Although the sound is good, we re-
gret that this is not the big band sound of Harry James of
early fame. Perhaps the arrangements are not written in the
same manner as those of yore. His most famous numbers are
missing on this record.)

Mono

Caruso—A Legendary Performer—RCA CRMI-1749 (A digi-
tal restoration developed by Dr. Thomas G. Stockham, Jr. It
is quite gratifying that my suggestion to Dr. Stockham that
the laboratory curiosity be put to commercial use, has come
to fruition. We introduced Dr. Stockham to RCA Records
where he demonstrated the original three Caruso restora-
tions to Peter Munves, Rex Isom, and John F. Pfeiffer; the
rest is history.)

sQ

J. S. Bach: The Six Organ-Concerto Sinfonias—E. Power
Biggs—Columbia M34272.

Tower of Power: Ain’t Nothin’ Stoppin’ Us Now—Columbia
PCQ34302.

Qs

Hayden: The Creation—Orchestra of the Ludwigsburger
Schlossfestspiele-Gonnenwein-Vox Productions, Inc.—
QSVBX5214.

Stokowski Overtures—The National Philharmonic Orches-
tra—PYE Records PCNHX6.

The XSV/3000 played all the records with consummate
ease, which certainly speaks well for the Stereohedron
stylus principle. The Stereohedron has a large bearing sur-
face which is distributed over a larger portion of the modu-
lated groove, and at the stated optimum tracking force of 1.2
grams, the actual force per unit area is, of course, much less
and should significantly contribute to the longevity of
recordings B. V. Pisha

Enter No. 75 on Reader Service Card

Fig. 2—Amplitude-frequency response and separation from 20 Hz
to 20 kHz using the B&K QR-2009 test record.
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Yours to examine FREE for 15 days. %,

i

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

Basic Principles of Sound

Acoustics, Studio techniques, and
Equipment

Constant-Speed Devices, Motors, and
Generators

Micrephones

Attenuators

Equalizers

Wave Filters

Transformers and Coils

Sound Mixers

VU and Volume Indicator Meters
Vacuum Tubes, Transistors, and Diodes
Audio Amplifiers

Disc Recording

Cutting Heads

Recording and Reproducing Styli
Pickups

Magnetic Recordirg

Optical Film Recording

Motion Picture Prajection Equipment

loudspeakers, Enciosures, Headphones,

and Hearing Aids

Power Supplies

Test Equipment
Audio-Frequency Measurements

« Installation Techniques
* General Information, Charts and Tables

237

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

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

This giant reference book is over 3" thick,

FREE-BOOK
FREE-TRIAL COUPON

AmericanRadioHistorvy Com

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

Send for the AUDIO CYCLOPEDIA tcday.
If you don't agree that it's the meost impor-
tant piece of audio equipment you own,
just return it within 15 days. You won't owe
a cent. And no matter what you decice,
you'll get a free $3 50 copy of The ABC's of
Tape Recording to keep just for mailing
the coupon.

Yes, please rush me the AUDIO CYCLOPEDIA
(#21455) for my free trial. F understand if nct
completely satisfied. | may raturn it within 15 days,
and owe nothing. Otherwice. it's mine to keep for
only $34.00 plus postage and handling and local
taxes {where applicable).

And, whatever | decide, a copy ot “The ABC's of
Tape Recording” (vatued at $3.50) is mine free!

Name o _ -
Address - .
City S—— -
State _ Zip

Save postage & handling costs. Ful! Mail to Audel CT30

payment enclosed (plus tax where 4300 W. 62nd Street

applicable). 15-day return privilege Indianapolis, Indiana 46206

still applies. ® A Division of Howard W. Sams & Co., Inc.
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Advent Model 300 Stereo FM Receiver

TFAPE MOMITOR

ore -o.

LOUOKESS

-

MOND LTEREQ

9o

AUX  TUNER PHONO BALANCE

on"m- o

MUTING

00

BASS TREBLE

o

VOLUME

MANUFACTURER’S SPECIFICATIONS
FM Tuner Section

Usable Sensitivity: Mono, 2.5 ¢V (13.2
dBf).

50-dB Quieting: Mono, 3.5 uV (16.1
dBf); stereo, 35 uV (36.1 dBf).

$/N: Mono, 73 dB; stereo, 70 dB.
Frequency Response: 30 Hz to 15 kHz
+1dB.

THD: Mono, 0.15 per cent @ 1 kHz;
stereo, 0.2 per cent @ 1 kHz.

Stereo Separation: 40 dB @ 1 kHz; 28
dB from 30 Hz to 10 kHz.

Image Rejection: 46 dB.

L.F. Rejection: 70 dB.

Spurious Rejection

Capture Ratio: 1.6
Selectivity: 70 dB.

Amplifier Section
Power Output: 15
minimum continu

Rated IM Distortio

high level, 100 mV.

AM Suppression: 60 dB.

ohms, 40 Hz to 20 kHz.
Rated THD: 0.5 per cent.

Input Sensitivities:

Phono Overload: 100 mV.
S/N Ratios: Phono, 80 dB below 10

--

ADVENT
i” MOoEL 300
v}
{ - M- |
PHONES, POWER j
k]
270 dB. mV input, “A” weighted; Aux & Tape,

80 dB.

Tone Control Range: Bass, 10 dB @
100 Hz; treble +10 dB @ 10 kHz.
Infrasonic Filter Response: -1 dB @ 20
Hz, -31dB @ 4 Hz.

dB.

watts per channel,
ous power into 8  General Specifications

Power Requirements: 120 V, 60 Hz,
100 watts max. (optionally available
for 12V "portable’ operation).
Dimensions: 15% in. (40 cm) W x 3 in.
(7.6 cm)H x 9in. (22.86 cm) D.
Weight: 12 |bs (5.4 kg).

Price: $259.95.

n: 0.3 per cent.
Phono, 2.0 mV;

Anyone familiar with Advent Corporation’s history in the
electronics business will recognize that this company is not
one which introduces products by the dozen every couple
of years. The Advent loudspeaker and the Advent “smaller”
speaker, both introduced several years ago, still stand as ex-
cellent examples of acoustic-suspension, sealed-box speak-
er design and are still selling as briskly as ever. Advent’s ded-
ication to their large-screen projection TV system has also
been well publicized. And now, Advent brings to the audio
industry its version of the stereo receiver.

Advent’s Model 300 is low in power capability (by today’s
standards at least), has no bright lights or dial scales, uses
about as simple a front panel control layout as might be im-
agined, and could conceivably be regarded by style-con-
scious audio buffs as something of an ““ugly duckling”. Still,
behind that black front panel Advent has packed quite a bit
of good audio performance capability and made it available
at a reasonable price. There are a few aspects of the Model
300's design with which we take issue, but by and large, the
accomplishments within the 300 are considerable.

Visually, the most outstanding difference between this re-
ceiver and others is the absence of the usual dial-
scale/pointer arrangement. A simple, smooth-acting vernier

AmericanRadioH

tuning knob, fitted to a slower turning rear knob etched
with a single thin line, selects frequencies which are cali-
brated at every MHz. An LED indicator to the right of this
elemental tuning arrangement denotes the presence of a
stereo signal, while a pair of LEDs to the left are used in lieu
of a center-of-channel tuning meter. When both lights glow
equally, you are correctly tuned to the station. To the right
of this tuning-indicating arrangement is a simple slide-type
power on/off switch, with a pilot light indicator just above.

Along the upper left of the front panel are six slide switch-
es, of simplest possible construction. These take care of the
single tape monitor circuit, loudness control switching,
mono-stereo mode selection, FM interstation muting,
speaker “A” on/off, and speaker "B" on/off. The usual ster-
eo ‘phone jack is positioned below the last pair of speaker
switches. Rotary knobs along the bottom left of the panel
take care of program selection (FM, Phono and AUX), mas-
ter volume, balance, bass and treble. That’s all there is on
the front panel.

The rear panel is equally simple in layout, containing the
usual array of input and tape output jacks; a preamp-out,
main amp-in jack and wire jumper arrangement; a simple
screw-terminal speaker connection points (for two pairs of

? OO0 O OO O
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Anatomy of a
great periormer.

in view of the many
recent develop-
ments in upgrading
turntable perfor-
mance, there is one
that shines out from
the rest. Itis atruly
revolutionary con-
cept that is both unique

and effectually simple. Itis
not the result of added extras
or electronic wizardry but
application of innovative engineer-
ing into the very heart of the turn-
table. We call it the Transcriptors
Skeleton Turntable with the Vestigial
Tone Arm.

Yy

The heart of the matter is the unique design of the
Vestigial Arm. The length of the arm, from stylus to it’s
vertical pivot, isonly 1-3/8". That s, the length of the
arm is the head-
shell itself,
Because of it's
shortness, which
allows the use of
a counterweight
1/3 the weight
normally re-
quired, it's one of
the lowest ver-
tical mass arms
you'll find.

The arm’s main bearings provide for horizontal but
not vertical movement. Because the counter-
weight is mounted behind the vertical bearings
and controlled by a string and roller mechanism,

it allows virtually no resistance in the arm’s
horizontal swing.

The Skeleton Turntable with it's Vestigial Arm, when
equipped with the finest low mass cartridges, will track
with state of the art precision.

DEALERSHIPS ARE AVAILABLE IN CERTAIN AREAS

“'. .

e

Suggested Retail” $400.00
(slightly higher in certain areas)

Vestigial Arm available separately: $130.00

And for it’s per-
formance? Close
your eyes and
imagine yourself,
in just the right
spot, in front of
your favorite
orchestra. Listen
as every nuance
in sound and every moment of music is being
reproduced with absolute clarity and definition. You
feel as though you're there, rightup front. Asyou open
your eyes, you'll realize that you've been listening to
the superb quality of the incomparable Skeleton
Turntable.

The Skeleton Turntable . . . it has no gadgets, no anti-
skating devices, heavy counterweights, or cueing
mechanisms . . . because it doesn't need any.

A TL.T]
UHDQI[D@@' "'I\” | ’g: For more intormation and a
LA UL ist of dealers in your area
write or call:

R. Allen Waech & Associates ® 2614 North 68th St., Dept. ST e
Milwaukee, Wisconsin 53210 ¢ Phone (414) 445-2460

Sole importer and distributor

with the Vestigial Arm
by Transcriptors of lreland

Enter No. 51 on Reader Service Card
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speakers); a resettable circuit breaker button; a chassis
ground terminal; a single switched a.c. convenience recep-
tacle, and a jack which provides a d.c. voltage of +18 volts
to power such accessories as the MPR-1 mike preamplifier.

Internal Layout
Two major circuit boards are used for most of the parts of
the Model 300. The tuner PC board is isolated from the am-

INPUT — dBf (re:1x107'SWATTS)
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i 1 1 i i
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Fig. 2—FM quieting and distortion characteristics.

tO/IG\/

plifier and power supply sections by chassis dividers, one of
which serves as a heat sink for the small output transistors
used in this receiver. A three-section tuning capacitor,
plugged directly into the r.f. PC board, is directly coupled to
the vernier tuning knob, the outer section of which goes
through a bit more than three revolutions to get from 88
MHz to 108 MHz. The i.f. circuitry seemed to be conven-
tional (at least visually, since no schematic was on hand), and
a phase-lock-loop multiplex decoder section is employed
for stereo decoding.

All parts relating to the audio PC board are mounted
directly to it, with the exception of the slide switches re-
ferred to earlier. The unique preamplifier-equalizer circuit
developed for this receiver is positioned near the left-rear of
the chassis. In a paper presented by the circuit’s inventor,
Tomlinson Holman, at the 52nd AES convention in October,
1975, the author published the basic schematic of this pre-
amp. Advent’s adaptation is shown here in Fig. 1. A bi-polar
differential-input configuration was chosen for its inherent
non-saturating quality, its good isolation between the feed-
back loop and input (which contributes to non-interaction
with cartridge source impedance), and greater freedom of
choice of impedances in the feedback loop so that high fre-
quency load (and slewing performance) can be optimized.
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The use of current source loading of the first stage pro-
duces high stage gain, which results in high open-loop gain.
This in turn results in large closed-loop, RIAA-feedback
loop gain which keeps input impedance high and distortion
low. In this design, an active filter network is used to obtain
a complex pole pair which, when combined with a real axis
pole produced by C104 and R112 yields an 18-dB-per-octave
high pass filter which Advent calls its infrasonic (or sub-son-
ic) filter. It’s virtually flat down to 20 Hz, then down as much
as 31 dB at 4 Hz (the worst record-warp frequency) without
audible side effects. Chief considerations in the design of
this pre-amp were how it would perform when fed signals
from a “real, live”” cartridge, rather than from signal gener-
ators.

FM Performance Measurements

Usable sensitivity of the FM tuner on the Model 300 was
2.1 uV (11.6 dBf) in mono, 3.5 uV (16.1 dBf) in stereo, while
the 50-dB quieting points were reached with signal input
strengths of 2.5 uV (13.2 dBf) for mono and 30 nV (34.74 dBf)
for stereo. As graphed in Fig. 2, best quieting in mono was 70
dB, while in stereo it measured 68 dB. Lowest distortion
(with a 1-kHz audio signal modulating the carrier 100 per
cent) was 0.15 per cent for mono and 0.2 per cent for stereo,
though at the required 65 dBf test point, THD in stereo was a
bit higher than for either lower or greater signal strengths. It
should be noted that stereo S/N and THD readings had to
be made using the IHF approved 15-kHz low-pass filter,
without which excessive amounts of carrier output ap-
peared at the output of the receiver and would have given
false (and high) indications of noise and distortion. Stereo
threshold (switching) occurred at 2.0 xV (11.2 dBf), while
muting threshold was set at 4.0 xV (17.2 dBf); both should be
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Fig. 6—Distortion vs. frequency.

considered excellent choices in terms of the other capabili-
ties of the tuner section. Selectivity measured 75 dB, capture
ratio was 1.5 dB, image rejection was 50 dB, and i.f. rejection
measured 73 dB. Frequency response was just about perfect
(based upon 75 microsecond de-emphasis) all the way out to
15 kHz but was down by about 1.5 dB at 30 Hz. Dial cali-
bration was perfect from one end of the dial to the other,
though equal indication of the two tuning LEDs did not cor-
respond exactly to lowest distortion points—probably a case
of slight misalignment of the detector circuit. (Editor’s Note:
Advent says that drift in the regulator for the LED display, a
problem since solved, is more probably responsible for the
non-correspondence.)

Distortion versus frequency of the modulating signal for
mono and stereo is plotted in Fig. 3. Stereo separation was
plotted by means of our spectrum analyzer, with the ““de-
sired” channel shown as the upper trace of Fig. 4 and the
cross-talk shown as the lower trace. Separation measured in
excess of 40 dB at both 1 kHz and 100 Hz. (Note that the de-
emphasis of the receiver has not been compensated for.)

Amplifier Section Measurements

With a 1-kHz test signal input, the Model 300’s amplifier
sections were able to deliver 20 watts per channel into
8-ohm loads before the output reached a distortion level of
0.5 per cent. Rated IM distortion of 0.3 per cent was reached
at a power output level of 18 watts per channel. Advent’s
claimed power band is from 40 Hz to 20 kHz, instead of the
more common frequency extremes of 20 Hz and 20 kHz
used by most amplifier and receiver manufacturers. Had
they wished to specify the broader band limits, the receiver
would have had to be rated at around 12 to 13 watts per
channel.
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Reintroducing A World Standard...
CBS Laboratories’ STR Professional Test Records

For over ten years, the original series of these high-precision test records

- set a standard for the audio industry. Now the new series sets an even
\‘Mh;\\ca\ Se\"\es\"““"m"w-% ] higher standard. It’s been revised, recut and expanded.
C e vest RECO™ L o . . . .
P 3 The new series consists of eight records for professionals and one for

non-professional audiophiles.

Each record contains a complete series of easy-to-use tests to help you
rapidly and accurately evaluate components and systems. Even one of
these records can eliminate the need for costly, additional equipment.
Each will find productive use and save you hours in the laboratory, on the
production line and in field testing.

Take a look at what this essential testing series contains:

SEVEN STEPS TO BETTER LISTENING-For only $6.98, you can improve your system with CBS Laboratories’ “Seven Steps to Better
Listening.” This high-precision test record enables you to make sure that your equipment functions properly . . . to tune your system to
your ears and your room acoustics. Inciuded is a detailed 16-page booklet by Audio’s Edward Tatnall Canby explaining how to use the
record to improve the performance of your system. With the record you can perform the following “ears alone” tests: left-right
identification, phasing, loudspeaker balance, tone control setting, alternate phasing, buzz and rattle elimination, lateral tracking, and
vertical tracking.

YSTEREOPHONIC FREQUENCY TEST RECORD STR 100 Designed for the 318 MICROSECOND FREQUENCY RESPONSE TEST RECORD STR 170

evaluation of pickups and systems. Provides a constant amplitude
characteristic below 500 Hz and a constant velocity characteristic above
500 Hz. Tests include: Sweep Frequency—with the sweep rate
synchronized for use with a graphic level recorder; Spot Frequency—with
voice announcements; Channel Separation; Wavelength Loss and Stylus
Wear—to pinpoint oversize _or worn-out styli, and excessive pickup
tracking force; Compliance; Phasing; Vertical and Lateral Tracking: Tone
Arm Resonance—to check system performance at low and subaudible
frequencies and thus reveal undamped resonance which may cause
equipment overloading.

% SQUARE WAVE, TRACKING AND INTERMODULATION TEST RECORD
STR 112 Enables detailed study of tracking capabilities of stereophonic
phonograph pickups. The square wave modulation allows a rapid appraisal
of stylus-tip mass, damping, and tracking. Low frequency compliance and
tracking are determined by means of 300-Hz bands of progressively
increasmg amplitude. Intermodulation distortion measurements are made

ossible by graduated 200-Hz intermoduiation test bands. The Str 112 has

een cut with vertical angle approximating 15°, which is representative of
current recording practice.

¢ BROADCAST TEST RECORD STR 151 Developed especially to meet the
needs of broadcast engineers, audiophiles, and other professionals
seeking a convenient signal source for the testing and adjustment of all
audio equipment. Tesfs include: phonosgraph pickup response and
separation, speed accuracy at 33 1/3 and 45 rpm, wow and flutter, rumble
and hum detection, ballistic test of V.U. meters and many others.”

% RIAA FREQUENCY RESPONSE TEST RECORD STR 130 Provides RIAA

frequency characteristics for the calibration of professional recording
equipment and for testing the response of professional and consumer
record reproduction eﬂuipment. This record is suitable for use with a
grafhlq level recorder to provide permanent, visible records for precise
geval ugggn. Spot frequency bands for use without automatic equipment are
included.

Provides picku desiFners and recording studios with a high-level,
easily-equalized signal for frequency response and channel separation
measurements. The STR 170 employs a 318 microsecond characteristic
corresponding to the “test” or “flat” mode common to most disc recording

uipment. Constant amplitude recording is employed in the region below
ggo z with constant velocity recording in the region above. The transition
is smooth, in contrast with the STR 100 which employs a sha brealg)oint
at 500 Hz. The record is suitable for use with a graphic level recorder to
provide permanent, visible records for precise evaluation.

% WIDE RANGE PICKUP RESPONSE TEST RECORD STR 120 Makes

?ossible the measurement of pickup response at frequencies far beyond
he audible range, where elusive distortion elements can cause audible
distortion. The low-trequency range includes glide-tones at twice normal
tevel for the detection and elimination of arm resonance, loudspeaker cone
and cabinet ratties. Other tests include: silent grooves for measurin
rumble and surface noise characteristics ; and standard level bands at O d
for overalt system S/N measurements. This record is suitable for use with
a g'raphic tevel recorder to provide permanent, visible records for precise
evaluation.

% QUADRAPHONIC TEST RECORD SQT 1100 Designed for calibration,

verification, and adjustment of SQ '* decoding equipment. The record
provides test bands for pickup measurements, for adjustment of decoder
electronics and for channel identification and balance. Each band is
described in terms of recorded characteristics and its intended use.

» RIAA PINK NOISE ACOUSTICAL TEST RECORD STR 140 Designed for

acoustical testing of systems and loudspeakers and for psychoacoustic
tests on reproduction equipment. With the STR 140 it becomes possible to
test loudspeakers in the room in which they will be used. Spot frequency
tones with voice announcements facilitate the testing procedure.
Continuous glide-tones in 1/3-octave bands cover the frequency range
from 30 to 15,000 Hz and are synchronized with a graphic level recorder.

The original series has been unavailable for many years. Quantities of the
new and improved series are also limited. So make sure you have perfect
copies on hand for years to come by ordering duplicates. Fill out and mail

the coupon now for immediate action.

Only a limited quantity are available. Be sure to order enough
for many years of use.

Send me the following test records:

] Seven Steps to Better Listening (STR 101) $6.98 each. Quantity _____
[J Stereophonic Frequency (STR 100) $10.00 each. Quantity

SQis a Trademark of CBS Inc.

SEND TO:

AUDIO TEST RECORDS
401 N. Broad Street
Philadelphia, Pa. 19108

AUZELTT

Amount Enclosed $
(Payment must accompany order)

] Square Wave, Tracking and Intermcdulation (STR 112) $15.00 each.

Quantity

[J Wide Range Pickup Response (STR 120) $15.00 each. Quantity_____

Name

[J RIAA Frequency Response (STR 130) $15.00 each. Quantity —

[J RIAA Pink Noise Acoustical (STR 140) $15.00 each. Quantity _____

O Broadcast test (STR 151) $15.00 each. Quantity

[J 318 Microsecond Frequency Response (STR 170) $15.00 each. City

Quantity

J Quadraphonic Test (SQT 1100) $15.00 each. Quantity

Address

State Zip
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The HPM s@err PEEIT Individual coatsols for the

. Y = driver and tw=eter. So you can
red| ' ;
i nége‘g,“gc’;scgzlmom : compensate for the acoustic
iy cgo i o = flaws in your Kving room.

The 1-3/4 ir.ch rweeter.

Its light but iigid cone makes
sure guitars dcn't end up
sounding like saxophones.

A separate enclosure for the 4 inch
driver so its sound waves dor't interfere with
tare woofer and tweeter. Or vice versa.

in the crossover unit
phase characteristics

r 4
o

Our 2 inch carbon iiber
blena=d woofer. Big bass
sour.c! éoesn’t come out

of smal¥ bass speakers.

-

Cast a;uminum speaker frames.
They're not seen oo often, which is
part of he reason speakers like this
aren't-h=ard too often.




=

.

i

- orJBL L100 is not an accident.

|

WHEN YOU BUILD A SPEAKER
TO SOUND GREAT
ON EVERY PART OF THE MUSIC,
YOU CAN'T CUT CORNERS
- ON ANY PART OF THE SPEAKER.

A single HPM-100 weighs almost 60 pounds.
The fact it weighs more than a Large Advent speaker, Bose 901

Our speaker frames are made of heavy cast aluminum instead
of the usual stamped metal, so you hear only the speakers vibrating
and never their frames.

Our magnets are oversize to spare your ears needless distortion.

And our cabinet is made out of special compressed wood that's
denser and heavier than ordinary wood. So the sound is forced out
of the cabinet instead of being absorbed by it.

Of course, not everything that adds to the sound of an HPM-100
also adds to its weight.

Our supertweeter uses nothing but a piece of High Polymer
Molecular film to produce incredibly clear and crisp high

i frequencies.

Our midrange driver and tweeter have cones that are light

B enough to give sharp response, but rigid enough not to distort.

And our 12 inch woofer has a long throw voice coil and unique

carbon fiber blend cone (instead of the more typical cardbpard cone)
¢ that work to produce the kind of realistic bass you not only hear,
I but feel.

Naturally, we could go on. About our 12-1/2 feet of damping

material. Or about the aluminum screws that keep our speakers
¢ from falling out. Theyre ordinarily used to keep airplanes from
| falling apart.

But we figure at this point youd rather hear our speakers in

' person than hear any more about them fromus. HPM- 100

" WPIONEER
ou

S ooz RS R, 177 The all-around great speaker.
Enter No. 34 on Reader Service Card
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Fig. 7—RIAA response of the preap section
is within = 0.5 dB.

Mz 2%

g v gn ool

Fig. 3—Tone control range.

Fig. 9—Loudness compensation characteristics.

CY LOG)

The Advent 300 amplifier circuit is obviously designed pri-
marily for music reproduction and not for “sine-wave test-
ing”’. During the course of our tests, the circuit breaker in-
terrupted output upon several occasions when we operated
at or near maximum power output. No such interruptions
occurred during subsequent listening tests, even when the
amplifier was driven into momentary overload or clipping.
IM and THD versus power output are plotted in Fig. 5, while
harmonic distortion, at the rated 15 watts per channel out-
put versus frequency, is graphed in Fig. 6.

Phono equalization (RIAA) was accurate to within 0.5 dB
from 30 Hz to 15 kHz, and signal-to-noise in phono mea-
sured 80 dB unweighted (referred to a 10 millivolt input, in
conformance with Advent’s published specifications) or 85
dB using an A" weighting curve network. Phono overload
measured 100 mV at 1 kHz. Overall RIAA response is shown
in the ‘scope photo of Fig. 7 referenced to a 1-kHz "0 dB”
point.

Tone control range (plotted in Fig. 8) provided a bit more
boost than cut for both the bass and treble controls, but was
otherwise typical of tone control action with mid-frequency
“hinge points.” Loudness compensation circuits incorporat-
ed in the Advent 300 provide both bass and treble emphasis
at progressively lower master volume settings, as illustrated
in Fig. 9. Unweighted signal-to-noise ratio at the high-level
(AUX) inputs measured 81 dB below rated output, while re-
sidual noise at minimum volume measured 84 dB below
rated output.

Listening and Use Tests

If one had to rate the three sections of this little receiver
in order of merit, the preamp-equalizer section would win
first place. So long as listening levels were kept within
bounds, the performance of this newly engineered preamp-
equalizer is superb. There was no feeling of “’peaked’’ re-
sponse between 10 and 15 kHz, where improperly loaded
cartridges normally tend to exhibit distinctly audible re-
sonances. Transient response during phono playback
seemed limited entirely by the cartridge being used rather
than by the preamp-equalizer electronics of the receiver,
and we were able to detect greater differences between
cartridges using this preamp section than is typically the
case. To realize the full potential of this preamp section, it is
important that a high quality pickup be used—even if its
cost seems out of balance with respect to the cost of this re-
ceiver or your other matching components

Next in order of preference we would rank the FM tuner
section. Advent has managed to balance the elements of this
tuner circuit (front end, i.f., and stereo decoder) to obtain
the best performance possible within the constraints of the
receiver’s selling price.

While we would agree with Advent that the low power
output of the Model 300 produces greater “loudness’’ than
the numbers would suggest, we do not agree that the power
output is truly adequate for use with low-efficiency acoustic
suspension speaker systems if you seek truly big sound. Fif-
teen watts or a bit more, power band limited to 40 Hz at the
low end, still sounds like just about that power level, and big
sound lovers are urged to couple the receiver to high-effi-
ciency speaker systems which are reasonably plentiful these
days.

Since, so far as we know, the preamplifier circuitry con-
tained in the Model 300 is not available elsewhere, perhaps
the best way to enjoy big sound with the 300—if this is your
aim—is to follow one of Advent’s own suggestions: Use the
Advent 300 as a tuner-preamp to feed its fine phono and FM

signals to a more powerful basic amplifier! Leonard Feldman
Enter No. 76 on Reader Service Card
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Every storv has two sides, and Beyer’s we should make a companion.

headphone story is no exception.
Since we made one of the finest
open high velocity headsets
(DT440 “Cre of the finest
phones we ve tested regardless
of type or price”’—review
from MarchyApril 77
Hi-Fi Stereo Buyers’ Guide),
we thought “t only right

So now, there is the DT220,
e circumaural headset with exactly
the same specs as the DT440.
Both light, both comfortable,
both made to the same high
Beyer standard.
You be the judge and the
jury.
Try our Open and Shut Case.

BEYER DY NAMICH

A DIVISION OF HAMMOND INDUSTRIES INC.

Write to us: 155 Michael Drive, Syosset, New York 11791, or call: {516) 364-1900

AmericanRadiaoHistorv. Com
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Michael Tearson  jon Tiven
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One of Those Days in England (Bull-
inamingvase): Roy Harper
Chrysalis CHR 1138, stereo, $6.98.

Roy Harper’s second Chrysalis al-
bum is a beautiful, intricate, and lofty
production. Recorded on a remote
truck at his sheep farm in northern
England, the album is an examination
of old values in a changing world
where they might or might not apply.
The title track (in 10 parts) completely
covers side two as well as the begin-
ning of side one. (Editor’s Note: | al-
ways knew musicians couldn’t count!)
It is a love story both df a woman and
a country with a great history of tradi-
tion. It is a rambling, picaresque epic
with bright, dynamic production.

The other four songs on the first
side are among Roy’s finest. The
theme of harmony with one’s sur-

roundings runs throughout them.
These Last Days is dreamy and drift-
ing. Cherishing the Lonesome alter-
nates between acoustic and electric
metal passages with the greatest of
ease. Naked Flame is a lovely piece
that hints both musically and lyrically
at Bob Dylan’s Dream, one of the very
best songs of lost friendship. To close
the side, Watford Gap is a giggle, a
welcome break from the intensity of
the rest of the set.

Harper has long been a musician’s
favorite in England. The likes of Led
Zeppelin, Pink Floyd, and Paul Mc-
Cartney’s band wWings (who put in
a cameo appearance) have all publicly
paid tribute to him. Here his singing is
at its strongest ever, production tech-
niques at their peak, and his song-
writing at its most inspired, both inci-
sive and touching without the bitter-

AmericanRadioHistorv Com

ness that has sometimes characterized
his work in the past.

Roy Harper will challenge you and
soothe you. He is an artist of consid-
erable substance. M.T.

Sound: A Performance: A

In The Falling Dark: Bruce Cockburn
True North ILTN 9463, stereo, $6.98.

Among the myriad songwriters,
some few matter as poets: Dylan, Joni
Mitchell, Leonard Cohen, and Van
Morrison immediately come to mind.
Canadian Bruce Cockburn is another.
Throughout his six previous albums is
a consistently high level of personal
commitment and quality, and pro-
vocative music. At present none of
these first six are available in the U.S.,
although two did appear here about
five years ago.
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in 1069= the Timted S’natves geovemment is- =
sued a patent fora loudspeaker desxgr‘wthat was
as different from an ordinary loudspeaker asa thm‘dch apmr J-thm F'G Tkﬁr ing juite
laser is from an ordinary hgntbulb > . ~ like.:t this eidz o: Ph:lhar- | . E
"~ mor.c Hall. . :

"U.3. Patent 3,424.873. |

It was a loudspeaker that could accurately
reproducs tae eniire audic frequen:y range -

g

with a single dynamic driver operasing as a - It n'.»ans thet ro other com-

wave transmission line. Because of this unique - pary can make lcudspeak-
- configuretion, the loudspeaker would be free of - ers ke the Ohm ¥, even if’ i
- tke phase, time, and transient distortsons com- they kaew kow - '

“piston- If youre inttecested in
[mdmg out what international
g nis experts

mon_to all conventional multi-drivar
type” speaker systems. In other words, the first
lcudspeaker that wouldn’t sound

lize a loudsreakar. Acve to say
: about the
Today, U.S. Patent 3,424,873 Dihm F
is erz.bodied in the Ohm F co- i
herentsound loudspeaker. (In- Rt

cidently, a second U.S. patent,
no. 3,935,4C2, has recently
been issued for the voice coil

used in the Ohm F).

us at the ad=ress be’ow. Or
visit your Onzi dealer. A 24-
rage full-lir2 brocau-e is
clso avelakl=. ‘

Ohm Acoustizs Corp
Z4= Taalte Plaze, Ercioklyn, N Y. 11205
(212) 733-1111

!
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MUSIC
PURE *
AND
SIMPLE **

*.0003% THD
TYPICAL @ 1kHz

**SEE PHOTO

(IT KEEPS THE PRICE
REASONABLE)

DB Systems is a growing company
founded in 1975 and presently sell-
ing to a world-wide market. Our
founders felt that the performance
of the best available audio equip-
ment left something to be desired,
and started the company with acom-
mitment to provide the discrimi-
nating listener with a complete line
of ultra-low distortion components,
without making him pay for those
unnecessary frills and little-used
features which “improve” the price
but not the sound.

The initial expression of this com-
mitment was the DB-1 Precision Pre-
amplifier. This unit is extensively
tested, and guaranteed to have a
maximum total harmonic distortion
(including the phono stage) of iess
than eight parts per miilion (.0008%)
at any frequency from 20 Hz to
20,000 Hz, at any level below clip-
ping. Like all of our products, it is
conservatively designed for long-
term reliability, enabling us to war-
rant it (and its specifications) for five
years.

This is an affordable preamp with
performance unsurpassed at any
price level. Hear it, and our other
products, at your nearest DB
Systems dealer.

DB SYSTEMS

P.O.BOX 187
JAFFREY CENTER
NH 03454

PHONE (603) 899-5121

Enter No. 13 on Reader Service Card

The seventh, In the Falling Dark, has
been issued here. It is, at least, the
equal of any of the others. For starters,
take Lord of the Starfields which
moves from a riveting "“whoosh”
phase effect opening into a little cos-
mic psalm that others have told me re-
minds them of Gordon Lightfoot. It
sounds like Cockburn to me.

Vagabondage written and sung in
French is an exuberant number about
drifting. In the Falling Dark is itself an
evocative poem that features a bril-
liant and concise acoustic bass solo.
One line won't quit running around
inside my head—"The world fades
away like an overheard remark.” Little
Seahorse is a lot like those little nature
songs Donovan used to make up but
without a shred of his cloying coyness.
Water into Wine is a dazzling acoustic
guitar solo workout which closes out
the first side. That kind of number
tends to appear at least once on a
Cockburn album.

Silver Wheels opens side two with a
kaleidoscopic declamation and a
melody similar to Dylan’s It’s Alright,
Ma. Giftbearer is another instrumen-
tal featuring the album’s ensemble,
particularly trumpeter Fred Stone, in a
wispy Jobim groove nicely layered. It
also features some of the album’s
trickiest production. Gavin’s Work-
pile is an eight-minute song, perform-
ed solo, about Bruce’s lifestyle—he
has paced his career in Canada where
he is quite popular so that he can trav-
el from gig to gig with his wife Kitty
and dog Aroo in their camper. The
song is a landscape under a gray sky.
The lively, optimistic I’'m Gonna Fly
Someday follows. Last is Festival of
Friends, an opening farewell.

Eugene Martynec, long a musical
associate of Cockburn, is the album’s
producer, and his work is classy, as
personal as the artist, yet warm and
open, greeting the listener and gently
carrying him to that special place.

One word | don’t throw around
lightly is ““art.” Bruce Cockburn is one
of the very few writer/musicians who
deserve the title "artist.”” He is a su-
perb wordsmith and guitarist who
knows what he wants and how to get
it on his records. That he is an un-
known south of Canada is almost
criminal. But In the Falling Dark is fine
enough to change all that. M.T.

Sound: A —

Performance: A+

Islands: The Band
Capitol SO-11602, stereo, $7.98.

The Band has always been one of
those groups whose music got me

AmericanRadioHistorv Com

emotionally involved, and now their
last studio album together Islands is
out (hark the soft sound of an era
ending), their music becomes a che-
rished memory, the album a legacy.

Islands, however, is not likely to be
a very significant part of the legacy.
It’s pretty average stuff. The once fiery
poetry of Robbie Robertson is more
like glowing coals slowly dying.

Technically, Islands is not terribly
bright, on my review copy the second
side is shoddily done with a serious
amount of hiss and noise.

So The Band ends with a whimper
and not the bang you might have
hoped for. And the last words are
“Livin’ in a Dream.” M.T.

Sound: F Performance: C

Thunderbyrd: Roger McGuinn
Columbia PC 34656, stereo, $6.98.

After the commercial failure of his
excellent Cardiff Rose album, Roger
McGuinn has returned to the comfort
and security of the stripped-down air-
flow rock & roll band which he is cur-
rently gigging with out on the road.
They are called Thunderbyrd, but
they are not that different from the
later Byrds or the pre-Rolling Thunder
outfit called Roger McGuinn & Band.
In short, your basic band.

Their album includes a Peter
Frampton song All Night Long; the
obligatory, previously unheard, Bob
Dylan song Golden Loom; four origi-
nals, and assorted other covers. Thun-
derbyrd never approaches the full-
throated sound of Cardiff Rose. The
passion that fired that album is a me-
chanical off-handedness on Thunder-
byrd. Even the Dylan song Golden
Loom pales next to Rose’s Up to Me.

Only the parting shot Russian Hill
really connects. That song about a San
Francisco love story seems to reflect
directly on McGuinn with its final
words, “It's not the singer, it's the
tune.” Sorry but Thunderbyrd sounds
predoomed to obscurity. M.T.

Sound: B — Performance: C —

Sleepwalker: The Kinks
Arista AL 4106, stereo, $6.98.

With Sleepwalker the Kinks have
put behind them (at least for now) the
series of concept albums that oc-
cupied most of their energy during
their stay at RCA. Again they are a
song band. Sleepwalker doesn’t even
have a lyric sheet, it does have the
fullest sound they have ever had on
record, something nearing an Electric
Kinks Orchestra kind of sound.
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Sometimesit just
doesn’t add up

You want to be able to record a fuller sound, with
more precision, less distortion. But, the expense
of replacing your whole system just isn't reason-
able. MXR has a way to upgrade your recordings
significantly without starting from scratch. The
MXR Compander can double the dynamic range
of most open reel and cassette tape decks to
allow professional results in home recording. The
Compander increases the overall fidelity of your
system while reducing noise. The softest sounds
can be heard while musical peaks can be
reproduced without distortion.

The Compander compresses the dynamic range
of the signal going onto the tape and expands

it upon playback. The resuiting increasein
dynamic range allows your present system to
produce the depth of sound that you want to
have when you record.

MXR products have become the standard for
signal processing in professionai recording and
live musical performances. The reputation that
MXR has earned for engineering excellence
assures you of a superior product.

At $129.95, the MXR Compander and the
equipment you already have can add up to the
sound that you want at a reasonable price.

For moreinformation, see your nearest MXR
dealer or direct inquiries to MXR Innovations, Inc.,
277 N. Goodman St., Rochester, New York 14607,
(716) 442-5320.

Consumer

MXR Products Group

Enter No. 25 on Reader Service Card
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Yes you can

build a dynakit.

Even ‘churchmice’ want the finest high
fidelity, but when funds are scarce you take
things into your own hands. We did and
built Dynakits. 1t was surprisingly casy, the
simple step-by-step instructions in their
illustrated manual didn’t let us go astray.
A few evenings of my time and the church
had a music system of the finest quality
and a saving of over $600. My only
question—when ‘work’ is so much fun,

is it sinful? L

Write for free 24 page catalog of Dynakits N ‘

and Dynaco components and loudspeakers. y".’aca

(et ‘rﬂ/ Dept. 54, Box 88 N k:t
Made - N

(\Ayf‘ff\\ Blackwoed, NJ 08012 UI\E I
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Certain of Sleepwalker’s songs echo
earlier Ray Davies’ songs. After nearly
25 Kinks albums, though, you can put
that down to style, for Davies’ songs
are distinctively his own. We've heard
the menace of Sleepwalker and Full
Moon, the anxiety of Brother, and Life
on the Road many times in Kinksongs,
but rarely so guilelessly, so utterly
lacking pretense.

Sleepwalker is a refreshing album.
The Kinks nearly ended from the
strain of coming up with fresh con-
cept albums and live shows. Now,
more than ever, they are a band of
survivors stripped down to lean essen-
tials, and they have drawn new
strength and joy from the experience.

M.T.

Sound: B Performance: B+

| Came to Dance: Nils Lofgren
A&M SP-4628, stereo, $6.98.

Exactly a year ago in these very
pages | predicted that Cry Tough
would be the album to put Nils Lof-
gren over the top and graduate him
from a cult hero to a star. Didn’t hap-
pen though. Sad to say, if Cry Tough
couldn’t do it, | Came to Dance is not
very likely to make the big dent ei-
ther.

The album’s a good one though.
The title track is a solid rocking intro,
if a trifle hokey. It sets the album’s
pace and re-establishes Nils’ arch
punk persona, that “Okay, step over
this line” attitude. Jealous Gun may
step out with classy criss-cross backing
voices, and it may be hard to ignore
the cover of the Stones’ Happy, but as
a whole I Came to Dance is samey and
monolithic. It lacks Cry Tough’s di-
mension. M.T.

Sound: B Performance: C+

Right Place, Wrong Time: Otis Rush
Bullfrog 301, stereo, $6.98.

Why it took six years for this great
Otis Rush session to appear on record
is way beyond me. Otis has rarely
been in such exuberant form. The set
ranges from blues like Tore Up and
Natural Ball through some Rush origi-
nals to a straight R&B song Rainy
Night in Georgia, which Otis does
beautifully. Throughout Otis Rush
gives a passionate performance and
pushes the band to some serious
cooking. Right Place, Wrong Time is
an exemplary blues album; if you
can’t find it, write to Bullfrog Records
at P.O. Box 635, La Habra, CA. 90631.

Michael Tearson
Sound: B+ Performance: A
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Bert Whyte

Sound Recording by John Eargle

Van Nostrand Reinhold, 1976, 327
pages, $22.50.

The Recording Studio Handbook by
John M. Woram

Sagamore Publishing Co., 1976, 496
pages, $35.00.

Sound Recording Practice edited by
John Borwick

Oxford University Press, London,
1976, 440 pages, Approx. $28.00.

Because of the phenomenal growth
of the audio and recording industries
in the past decade and the intensive
coverage of their activities in various
media, recording engineers and
record producers have become glam-
our symbols in today’s society. A
glance in any issue of the Journal of
the Audio Engineering Society will
verify the large influx of student
memberships from young people
who have aspirations of becoming
recording engineers. For the most
part, these young people are students
enrolled in audio courses in the In-
stitute of Audio Research and the
Recording Institute of America; the
British equivalent is the recording
course offered by the University of
Surrey. One has to admire the dili-
gence of those who put together
these school curriculums.

Anyone familiar with the literature
of Audio can appreciate how difficult
it must have been to extract suitable
subject matter from the vast body of
audio information. To my knowledge,
up to now there have been no com-
prehensive textbooks on the art and
science of sound recording. This lack
has undoubtedly imposed certain
strictures on the faculties and, more
importantly, severely limited the stu-
dent’s supplemental reading. By sheer
coincidence, the three books listed
above were all published within a few
months of each other during 1976,
and | am sure they will quickly be in-
corporated into the curriculums of
these and similar institutions.

While these three books will no
doubt bring aid and comfort to the
beleagured students, the tutorial as-
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pects of the books are more by-
products than the main works of the
authors. These volumes are intended
as source books, as comprehensive
references covering the complete
spectrum of sound recording and en-
gineering, and, as such, they are di-
rected to the practicing recording en-
gineer and to the more enlightened,
inquisitive, and intelligent record pro-
ducer. | want to particularly empha-
size that these books are not all that
technically formidable and can be
read to great advantage by the grow-
ing numbers of amateur recordists
and, of ¢course, by that ubiquitous
groug, the “advanced audiophiles.” |
hasten to add that these books are not
“cookbooks.” Be you a student, grad-
uate, or audiophile...there are no
“pat” formulae here, and no matter
how assiduously you study these
books, they won’t turn you into a
recording engineer. Those who aspire
to this estate must still go through the
time-honored ritual of serving an ap-
prenticeship in a recording studio. If
you are lucky enough to make such a
connection, you’ll start out as a ““floor
sweeper” and “‘go-for” (the British
call them “"tea-boys”). Then if you're
bright enough and have a kind and in-
dulgent mentor, you'll make progress.

Okay, this has been enough of a
preamble. Because of format and ori-
entation, | will review the Eargle and
Woram books together, and then get
on to the British volume.

First off, a look at the credentials of
the authors. John Eargle holds several
degrees in engineering and music,
was with the quality control depart-
ment of RCA Records, and then went
on to become Chief Engineer for
Mercury Records. For his activities in
the audio and recording industries, he
was elected a Fellow of the Audio En-
gineering Society and is a past presi-
dent of the AES. He is presently Vice-
President of Product Development for
JBL. John Woram is also an alumnus of
the quality control department of
RCA Records, held several other posts
with that company before joining the
recording department where he
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made albums with such artists as John
Denver, The Guess Who, and Neil Se-
daka. After a period as Chief Engineer
for Vanguard Records, Mr. Woram
formed his own company, Woram
Audio Associates specializing in
recording and studio systems design.
Mr. Woram is also a Fellow of the Au-
dio Engineering Society and a former
regional vice-president of that group.
He is Associate Editor of db magazine
and lectures extensively on audio sub-
jects in such universities as Brigham
Young, Syracuse, and Miami. Quite
obviously, both Mr. Eargle and Mr.
Woram are eminently qualified ex-
perts in their field.

Both authors write in a clear, con-
cise, easy-to-read style, and their
books are especially well organized.
lllustrations are plentiful and well
chosen. John Eargle begins his book
with a discussion of the physical as-
pects of sound, and then goes on to
the best exposition of psychoacoustics
I have ever read. In his extensive sur-
vey of stereophonic sound, the theo-
retical and operational aspects of this
subject are so well done, it should be
required reading for every recording
engineer and will be a real eye-open-
er for the audiophile. His dissertation
on quadraphonic sound is equally rig-
orous, with especially lucid descrip-
tions of all the matrix systems, as well
as discrete CD-4. John Woram also
starts out with the basic aspects of
sound, with a particularly well done
in-depth study on the mysteries of the
decibel and its applications in record-
ing with VU and peak reading meters.
Both authors explain the various type
of microphones, aspects of their de-
sign, especially their coverage as
shown by excellent polar pattern dia-
grams. It could be said that John
Eargle takes a more theoretical ap-
proach to this subject, while John
Woram gives more on applications
and recording set-ups. John Woram’s
review of microphone placements for
recording various groups and instru-
ments is especially valuable. It should
be noted that Mr. Woram describes
the microphone types that should be
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used in a particular recording situ-
ation, but he avoids any hard and fast
“cookbook’ ideas. He has a decided
aversion to such notions as ““take one
Neumann, mix in some AKG, and sea-
son lightly with Sennheiser.”

Both books give extensive coverage
to the various types of loudspeakers
and their suitability as recording room

monitors. John Eargle goes into the
importance of monitor room equal-
ization. The authors’ sections on
recording consoles are very explicit,
with good block diagrams showing
signal flow from input, through the
myriad processing techniques, to out-
put. All control functions are explain-
ed, with John Woram’s perhaps the
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more detailed, while on the other
hand, John Eargle guides us through
the complexities of automated mix-
down technqiues using the Allison
and Quad-8 Compu-mix systems.

At this point, someone is sure to say
that since both of these books cover
the same subjects, won’t one book
suffice? It goes without saying that
making such a choice is up to the indi-
vidual. Most certainly there are inevi-
table areas of overlapping informa-
tion and redundancy. But there are
not as many as you might suppose,
and essentially these books are com-
plementary. It is also very valuable to
have two such expert opinions and
the differing treatments of various
subjects. There is also the matter of
emphasis which each author gives to a
certain subject. Eargle goes deeply
into stereo theory and quadraphonic
sound, Woram touches lightly on
stereo theory and not at all on quad-
raphonic sound. Woram is very strong
on microphone set-ups, Eargle is less
so. Eargle has a section on disc cutting
which reveals the complexities of this
subject, and this portion should be
read by every audiophile who wants a
clear exposition of this process. John
Woram does not cover disc subjects.
On the other hand, Woram furnishes
a superb glossary, which is very de-
tailed and an education in itself.
Eargle does not furnish a glossary.
And so it goes. . ..

Both books provide in-depth cov-
erage, according to each author’s
viewpoint, on virtually every aspect of
recording science. Signal processing,
through the use of compressors, limit-
ers, expanders, equalizers, digital de-
lay, Dolby, and dbx noise reduction
systems, and the use of echo and re-
verberation, are all clearly presented.
Magnetic tape as a medium and the
inner workings of tape recorders are
also explored. In this respect, John
Eargle covers such esoterica as auto-
matic indexing and address codes
for electronic editing, while John
Woram gives an invaluable detailed
procedure for tape recorder align-
ment. Actual recording session set-up
and practices are given a most thor-
ough treatment by both writers. The
techniques of over-dubbing and the
use of “sel-sync’”” are made clear.
The complexities of multi-channel
recording, switching and bouncing
of tracks, and track alignment are ex-
plained. John Woram concludes his
book with how to handle the mix-
down session. John Eargle ends his
book with a detailed run-through of
record processing. Eargle’s book has
appendices of useful equations and
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mathematical relationships, and tables
of absorption coefficients. Woram’s
appendices include the aforemen-
tioned glossary, the complete NAB
magnetic recording standards, tables
of conversion factors (i.e. Maxwells to
Webers), and tables of logarithms. In
summation, both authors have written
fine books, each a much needed addi-
tion to audio literature and invaluable
source books which can be read with
profit by anyone interested in the
field of sound recording.

The British book, Sound Recording
Practice, edited by John Borwick, the
esteemed audio writer for the Gram-
ophone, is quite different in format
from the Eargie and Woram books. It
is actually a collection of essays on the
various aspects of recording practice
by experts in a particular audio dis-
cipline. It was compiled by the British
organization, the Association of Pro-
fessional Recording Studios. As you
might expect, there is a certain
amount of British orientation that
might seem strange to us Yanks, but it
is not any particular detriment to the
overall usefulness of the book. The
book covers much of the same
ground as the Eargle and Woram
books, but in greater or lesser degree
of detail or emphasis. It is perhaps in-
evitable that with the multiplicity of
authors, some subjects fare better
than others. However, there is some
formidable talent here.. .certainly no
one can dispute the expertise of the
redoubtable Angus McKenzie in mat-
ters of magnetic tape and tape record-
ing. There are things in this book not
covered by the American volumes, for
example the use of mobile recording
trucks, on-location recording, tape
duplication, and electronic and
synthesized music recording. There is
good coverage on disc cutting and
more especially disc processing from
the British viewpoint. The allied medi-
ums of broadcasting, TV, and film
recording are also covered. There is a
good section on acoustics and studio
sound treatment. There is is also a
most interesting section on classical
recording, and a discussion on the use
of the Blumlein technique of co-inci-
dent pair microphones for stereo ver-
sus the spaced-array technique. All in
all, this is a book with many virtues,
but without the personal approaches
of the Eargle and Woram books.

With such a general paucity of
books on sound recording, all three
volumes will probably grace the
shelves of most recording engineers;
and for the audiophile who really
wants to be "in the know,” the Eargle
and Woram books are indispensible.
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Tom Bingham

Chulas Fronteras: Original soundtrack
recording
Arhoolie 3005, mono, $6.98.

Chulas Fronteras (“Beautiful Bor-
ders”) is a documentary film, pro-
duced by Arhoolie’s Chris Strachwitz
and directed by Les Blank (whose pre-
vious credits include films on blues
and Cajun music), which shows Nor-
tefio music in its social context.

This soundtrack albums contains 46
minutes of music from the 58-minute
film, by several of the Texas-Mexican
border area’s “living legends.”” Apart
from its inherent entertainment value,
the album presents a panoramic view
of South Texas Chicano music from
the string-band roots to the present-
day electrified conjuntos.

Included are new recordings by two
of the greatest accordionists of the
late 1930s and 40s, Narciso Martinez
and Santiago Jimenez. Jimenez plays a
short German-style polka, Cotula,
while Martinez performs the aptly-ti-
tled Muchachos Alegres and a lovely

mazurka, Luzita, with all the spirit of
his early classics, his fingers having
lost only a little of their dexterity
through the years. The ever-popular
singer-guitarist Lydia Mendoza, a re-
gional superstar for over 40 years, is
heard in a powerful, emotion-packed
club performance, in which no at-
tempt has been made to filter out the
crowd chatter, shouts, applause, etc.
which occasionally drown her
out—talk about authenticity!!

The compact Nortefo conjuntos
which sprang up in the late 40s and
dominated border music throughout
the 50s are represented by Los Alegres
de Teran and Los Pinguinos del Norte.
It was Los Alegres who first developed
the conjunto format some 30 years
ago.

In the film they sing two soulful (no
pun intended) rancheras, Prenda Del
Alma and Volver, Volver. Los Ping-
uinos, a long-time Strachwitz favorite
(their album of corridos, LP 3002, was
Arhoolie’s entry into the Nortefio
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market), are one of the finest groups
in Texas, spotlighting springing ac-
cordion by Ruben Castillo over a very
infectious rhythm backdrop—Hilario
Gaytan on guitar and Ricardo Esca-
lante on bass. Besides their own three
contributions to the album (including
their Corrido de Cesar Chavez), they
also accompany Rumel Fuentes in an
uninhibited workout on Doug Sahm’s
Chicano, a salute to “‘brown pride.”’

The ongoing corrido tradition is
symbolized by Ramos y Ramirez
1920’s string-band 78, Corrido de
Texas (also reissued on Folklyric 9004,
Texas-Mexican Border Music, Vol. 2)
and the more recent Rinches de Texas
(not the famous ““Texas Rangers”
cowboy song, but a ballad concerning
a 1967 melon strike), by Dueto Rey-
nosa.

Norteno music is brought up to
date by Flaco Jimenez (the son of San-
tiago Jimenez), the dominant figure
on the modern conjunto scene.
Flaco’s masterful interpretation of La
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Nueva Zenaida helps to explain his
current position; between verses, he
spins out imaginative lines which
stretch the limits of Nortefio music far
beyond an outsider’s expectations.
On Un Mojado Sin Licensia, he takes
risks a rock musician would consider
much too chancy, and makes them
sound perfectly logical.

Considering that most of the tracks
were cut not in a studio but in situ, at
cantinas, dances, barbecues, homes,
and the like, the mono recording is
admirably clear and atmospheric. The
pressing is quite noisy, though it af-
fects the music only on rare occasions.

Tom Bingham

Sound: B—  Performance: A— to A

Had Your Gritz Today?: George Gritz-
bach
Kicking Mule KM 126, stereo, $6.98.

George Gritzback is a Cape Cod-
based singer-guitarist working in the
jaunty East Coast raggy-blues vein of
Rev. Gary Davis, Blind Blake, Blind
Boy Fuller, and their ilk.

Unlike most young neo-country-
bluesmen who are content to repro-
duce songs they learned from old 78s,
Gritzbach writes most of his own ma-
terial. Much of it falls into the “off-
beat novelty” category Great Green
Bees, Georgia Town—lightweight, but
humorously likeable and with a de-
cidedly unique perspective. His best
songs are Audition Blues, a clever rag
concerning the travails of a non-com-
mercial performer trying to make it in
showbiz (’the police are the only
ones booking me’), and a more
serious impressionistic tribute, Ballad
for Reverend Gary Davis, with a laid-
back, jazz-tinged air, featuring the
moaning harp of Mike Turk.

Gritzbach also shows good taste in
picking outside material, such as Rev.
Davis’ She Ain’t Crazy; John Miller’s
blues-based, Faheyesque guitar solo,
Skippin” Thru the Tall Grass In the
Moonlight; and the infectious Charlie
Stone, complete with trombone im-
itation. Best of all is a hard, pungent
interpretation of Robert Johnson’s
Delta classic, Kind Hearted Woman, a
far cry from the cheerful North Car-
olina blues-rags that dominate the al-
bum.

Gritzbach’s finger-picking on both
six- and twelve-string is very im-
pressive; full-textured yet not flabby,
agreeably melodic without unneces-
sary frills, and with firmly pumping
bass rhythms propelling tracks like
Tired of Being Mistreated and a toe-
tapping original instrumental, simply
entitted East Coast Blues. While he
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When you see a view you like, you build a hotel there,
right?

That's what we did. Smack in the middle of old Manhat-
tan. Called it the Roosevelt.

How about those walls of glass and steel' Union Car-
bide. Pan Am. Some view, eh?

Then the guests started to arrive. From all over. Because
we're in the middle of the reason they came to New York.
To the left, to the right, all around us—nothing but beauti-
ful big business.

And they returned because we're easy in, easy out—
super fast service from the best people in the business.

Planning a New York work trip? Get a room with a view:
The Roosevelt, Madison at 45th, New York City.

THE ROOSEVELT

What we are is where we are.

(800) 221-2690. In New York State, call (800) 522-6449. In the city 661-1717.
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isn't exactly the world’s most thrilling
singer, his highish, gritty voice is quite
effective in its sportive context.

The recording is acceptable
enough, though it would have bene-
fited from a greater spread of the gui-
tar sound. There’s some surface noise,
but nothing prominent enough to
worry about.

All in all, George Gritzbach is a
highly entertaining performer, and
this debut album is a satisfying and
tasty platter of harmony Gritz. Avail-
able from Kicking Mule Records, Box
3233, Berkeley, CA 94703.

Sound: B —

Performance: A —

Bunk and Becky Pettyjohn
AFF 33-4, stereo, $7.00.

While much time and effort have
been expended in documenting the
music of the rural south, the Anglo-
American traditions of the rest of the
U.S. have only recently begun to be
explored to any large extent. For ex-
ample, if the average person gives
any thought to nonethnic folk music
in Arizona, it is most likely in con-
nection with cowboy songs (itself a
genre currently under exhaustive re-
examination).

But on this disc we have 75-year-old
ex-Texan Bunk Pettyjohn, who has
spent the last 48 years in the tiny com-
munity of Clay Springs in the White
Mountains of east-central Arizona. A
substantial portion of Pettyjohn’s re-
pertoire coincides with that of his
Southeastern counterparts, but his
five-string banjo style has no exact
parallel in the south or anywhere else
that I know of. His playing is so unusu-
al, it makes one wonder whether he’s
an isolated one-of-a-kind case or a
part of a larger, perhaps even flour-
ishing tradition that has somehow es-
caped researchers who automatically
equated Arizona with cowboy lore.

Unlike Appalachian clawhammer
banjoists, who add auxiliary notes,
chords, and fills to a tune until it often
becomes difficult to distinguish the
melody from the “extras,” Pettyjohn
spotlights the melody upfront—
picking rather than frailing, letting the
auxiliary notes fall out softly, almost as
an afterthought. One could almost
believe there were two banjos play-
ing, not because of the quantity of
notes (which isn’t large), but because
of Pettyjohn’s unusually clear-cut dif-
ferentiation between lead and sec-
ondary parts. It's also worth noting
that several of his banjo pieces are ad-
aptations of songs not normally asso-
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ciated with the instrument, such as
Blind Girl, Little Joe, the Wrangler,
and the popular gospel tunes, Un-
cloudy Day and When The Roll’s
Called Up Yonder. On Soldier’s Joy,
Bunk plays in a style halfway between
his normal picking and the more com-
mon frailing technique.

Pettyjohn also plays guitar in a very
personal variation on the Maybelle
Carter finger-picking style. (This is
easily explained, as the Carter Family
became quite popular and influential
in the Southwest because of their
popularity on border radio stations.)
Note the Carter favorite, Wildwood
Flower and the somewhat stiffer Little
Sod Shanty (for all intents and pur-
poses the same tune as Little Joe, the
Wrangler). He is also heard playing a
frisky mandolin with dissonant high-
pitched splashes on Texas Belle (a
brisk-trot version of the tune Bob
Wills slowed down and popularized
as Faded Love) and on Battle of New
Orleans, where he shifts to a style
based on his banjo picking. On most
cuts, Bunk is joined by Irene Jones,
who supplies a simple yet appropriate
backup, alternating a picked counter-
melody with crisp strumming.

Though primarily an instrumental-
ist, Bunk sings on a handful of tracks
in a relatively strong, flexible voice for
a man in his 70s. Of particular interest
is the odd way he has of almost hum-
ming the last part of a held note at the
end of a phrase. The album also con-
tains three unaccompanied vocals by
his late wife, Becky Pettyjohn, who
sings the famous Child ballad, Who's
Gonna Shoe Your Pretty Little Foot
and two tragic songs of the type asso-
ciated with the Blue Sky Boys. Her
singing includes the same sort of
falsetto upsweeps employed by Ar-
kansas ballad singer Almeda Riddle
(Ballads and Hymns From the Ozarks,
Rounder 0017). Unfortunately, Becky
died before a planned second session.

The recording is very clean and
bright, with an excellent balance that
allows both Bunk and Irene Jones to
be heard clearly. The surface is gener-
ally quieter than many major-label re-
leases, but with occasional ticks on
side two.

Available from the Arizona Friends
of Folklore, Northern Arizona Univer-
sity, Box 5905, Flagstaff, AZ 86011.

Sound: A —

Performance: B+

Hey La Bas Pas Partout
Goldband GRLP-7771, part mono, part
stereo, $6.98.

Hey La Bas Pas Partout, a solid an-
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thology of Cajun recordings originally
issued on 45s, covers a variety of post-
1950 styles.

The opening Hey La Bas is actually
an r&b/country mix, sung by one
Rockin’ Uncle Potts in Cajun dialect,
rather than “Cajun music” per se. Ap-
parently recorded live, it's a rough-
and-tumble shouter that effectively
communicates the rowdy atmosphere
of a bayou barroom. It’s Me Again,
Therese is commerical-Cajun trivia, by
ex-rock 'n’ roll singer Johnny Jano. |

don’t understand the language, but it
seems to be a novelty tune; it's not
very good in any event.

The rest of the album surveys sev-
eral approaches to the “real thing.”
Joel Sonnier, "The Cajun Valentino,”
is one of the major practitioners of the
modern Cajun sound, retaining the
undulating French accordion and vig-
orous waltz rhythms of the older
styles and applying them to melodies
derived from country music. I’d Like
To Forget is an excellent example,
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with a melancholy tune and mellow
vocal. Sonnier’s Monkey Played
Fiddle is a strange track, as he scats
along with the accordion line and in-
jects what sounds to this non-Cajun-
speaking listener like a nonsense re-
frain. Cross Cut, by Sonnier and Sid-
ney Brown, is a relative rarity, an in-
strumental two-step with two accord-
jons, one playing lead, the other a
rhythmic harmony line.

Robert Bertrand is likewise a mod-
ernist, though he prefers to employ
traditional melodies. Musicians Two
Step is actually a quick-paced version
of Joseph Falcon’s Allons a Lafayette
(or Allons a Grand Basile, as Bertrand
puts it), while Turtle Tail is a driving
update of the Hackberry Ramblers
oldie. On the other hand, Bertrand'’s
Catch My Hat is very contemporary,
using what sounds like a clarinet in
the rhythm section, while eschewing
the accordion. Nonetheless, with its
hard-waltz rhythm, double-stopped
fiddle, and Bertrand’s strident, sus-
tained-note vocal, it remains recogni-
zably Cajun.

Joe Bonsall (Wedding Waltz, Tite
Fille) is much more ethnic, with the
thick steel guitar lines, corrosive
fiddle, crying vocals, and primitive
bass-guitar whomping associated with
the Cajun dance halls of the 50s and
60s. Nolan Cormier is equally unvar-
nished, with an old-style song, la
Valse de Meche, full-bodied accord-
ion, and a triangle jangling away in
the background. The last track, La
Valse de Grande Chemin, is a highly
emotional performance by the late Iry
LeJune, a definitive accordionist and a
rough, intense singer who was one of
the fathers of current Cajun music.

The sound quality is tightly restrict-
ed for the most part; if they sound like
they were cut in a one-man hole-in-
the-wall studio, it’s only because they
were. Producer Eddie Shuler, for all
his valuable work in documenting the
music of Southwestern Louisiana, paid
too little regard to balance, clarity, or
even consistency of tone (Bonsall’s
Tite Fille is the worst offender in the
last regard) for too long. Tape noise,
sharp trebly fiddles, and distorted vo-
cals are not uncommon. In all fairness,
it should be noted that the more re-
cent tracks by Sonnier and Bertrand
(in particular, Catch My Hat) are vastly
improved sound-wise. Also, it's not
fair to point out Shuler alone, since
until quite recently Cajun music was
the victim of the lowest-fi extant (be-
lieve it or not, I've heard worse than
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this!), so please bear with it.
Available from Goldband Records,
P.O. Box 1485, Lake Charles, LA 70601,

Sound: Fto C

Performance: C— to A —

Heritage, Vol. II: Soul Stirrers
Jewel LPS 0113, stereo, $3.98.

The Soul Stirrers have been at or
near the top of the gospel-quartet
field for 30 years, although |. ). Farley
is the only original member still with
the group (at least | believe he is as
the group is unidentified here).

‘They first came to prominence as a
superb a cappella group during the
1940s, achieving their most spec-
tacular success after a young lead
singer named Sam Cooke joined them
in the early 50s (The Gospel Soul of
Sam Cooke With the Soul Stirrers,
Vol. 1, Specialty SPS 2116, and Vol. 2,
SPS 2128, are essential items for any
record collection). Following Cooke’s
departure for an even more fabulous
(if ill-fated) career as a pop and soul
singer, the Stirrers continued to domi-
nate gospel behind such leads as
James Phelps and Johnnie “Disco
Lady’ Taylor, both of whom eventual-
ly followed Cooke into the soul field.
During the late 60s and early 70s, the
Soul Stirrers hit their lowest point, re-
leasing a long series of supremely or-
dinary LPs. Their switch to Jewel a few
years back served to revitalize their
music and bolster their sagging popu-
larity as well.

The Soul Stirrers’ latest album, Heri-
tage, Vol. Il (Vol. 1 was issued about
three or four years ago), is un-
doubtedly their best in years. At
present, the lead vocals are split be-
tween a fervently growling baritone,
who sparks uptempo rockers like
Resting Easy and The Lord Will Make
A Way, and the best Sam Cooke-style
singer to emerge in years.

While this pseudo-Sam (whose
name is unfortunately unknown to
me) has a gruffer, deeper voice than
his model, his mannerisms and soul-
fulness can’t help but revive dormant
memories of the Stirrers’ greatest
years. He zealously bewails We Shall
Be Free with a carefully building and
finally, a barely contained frenzy. His
Praying Ground is an extended string
of blue notes, passionately keened
over a mournful harmony by the
group. He Cares is more subtle, as
pseudo-Sam intelligently toys with the
song’s flow. Nearer My God To Thee
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(not the well-known hymn) sounds so
much like the Soul Stirrers of old,
once can almost hear the ghost of Sam
Cooke singing Touch The Hem of His
Garment, after which the present
song is patterned.

He’ll Welcome Me has the set’s
most traditional vocal arrangement.
The melody is first sung in group har-
mony with succinct commentaries
by the baritone growler, who pro-
ceeds to take over the lead. Halfway
through, pseudo-Sam assumes the
lead briefly until the growler returns
over a custion of “yes, he will"’s softly
chanted by the group. It’s a masterful
performance of a type too little heard
in this day and age.

The instrumental backing (two gui-
tars, keyboards, bass, drums) is simple,
tight, and propulsive. But it’s the lead
singers who are most responsible for
the album’s success. To be sure, as
professional entertainers their flaming
religious ecstasy could very well be a
controlled, calculated effect, but it
certainly sounds convincing. The best
gospel music has always been that
which expressively communicates
basic emotions, and Heritage, Vol. 1l is
a display of emotions, plain and
simple.

The backing harmonies have been
mixed somewhat distantly. The
rhythm tracks—while generally loud
and clear—suffer from a fuzzy dis-
tortion at odd moments, while there’s
a slight flutter to the cymbals. On
He'll Welcome Me, the vocals are
similarly affected. The record surface
has numerous ticks and scratches,
plus a little static as well.

Like all gospel records, this may not
be available in all areas, so write to
Jewel Records, P.O. Box 1125, Shreve-
port, LA 71163.

Sound: C+

Performance: A
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Gershwin: Blue Monday; Madrigal
and Songs; Choral Scene from “Let
'Em Eat Cake.” Gregg Smith Singers.
Vox Turnabout TV-S 34638, stereo,
$3.98.

Scott Joplin’s Treemonisha. Original
Cast Recording, Gunther Schuller.
Deutsche Grammophon 2707 083, (2
discs) stereo, $15.96.

The creation of an American opera
style out of that highly European
genre has always been traumatic and,
for that matter, still is. Scott Joplin’s
black Treemonisha came long before
Gershwin’s black Porgy; Gershwin
himself tried to write a semi-pop op-
era long before he made it with Porgy
just before he died. Blue Monday, a
““chamber opera,” is a pretty sad and
naive attempt and even the re-
sourceful Gregg Smith Singers have a
tough time making it believable on
records. It isnt believable. On the
other hand, it is Gershwin. Need more
be said? Corny, dramatically dismal,

yet full of pep even so. Thank the
Lord, the singers don’t try to sound
Metropolitan Opera but veer towards
standard musical comedy style, which
is much more appropriate. The date
was 1922, two years before Rhapsody
in Blue, and this was Gershwin’s first
try at something bigger than straight
Broadway show biz.

Also on the record are some real
curios, two “"madrigals,”” sounding
like Gilbert & Sullivan or something,
two arty art songs, a big, talky chorus
scene. All in all a worthwhile record
to have around—and try your friends
on those madrigals and songs!

Treemonisha is too famous for any
big words from me at this point, but
let’s note that this is an all-American
original cast, even on D-G, under
Gunther Schuller, the Joplin man. |
find this too-early black opera almost
pathetically naive in its attempt to be
“classical’” in a big way and, as might
be guessed, the best parts are those
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which don’t try to be anything but
good black. In the very early 1900s,
that idea would have been incompre-
hensible—not even white ""folk mu-
sic’” was getting very far in those days,
even Indian themes were made to
sound like Wagner—or Dvorak—
before they could get a hearing. So
Joplin did his best towards a classical
compromise, and who can blame
him?

It's obvious from the pictures (in
case you haven't seen the show) that a
great deal in this production depends
on the eye. After all, Joplin didn‘t in-
tend it for the ear alone. So the album
is best for those who know what the
show looks like. Happy memories.

Rough Trade, Live! (Limited ed. di-
rect-to-disc). Umbrella UMB DD 1,
stereo, $12.95. Available through Au-
dio-Technica dealers.

When technical breakthroughs
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come along, barriers between classi-
cal, pop and what-have-you music
just vanish. We have recording.

This is a note from the Classical de-
partment to say that even the classical
ear can tell the difference here. lwould
not have believed it. The direct-to-
disc sound is startlingly cleaner,
sharper, more factual, than anything |
have heard before, no matter what. |
like this kind of kinky music, too,
which helps. Classical samples in sim-
ilar technique will soon be along.

! must add that “direct-to-disc”
goes back to the 19th century, and
was preceded by ‘““direct-to-cylinder”
on Dec. 6, 1877. The sonics may now
be superb—they are—but the tech-
nique reverts to a clumsy and inflex-
ible system that was necessary
throughout the acoustical and 78-
electrical eras, some seventy years,
until tape came along to revolutionize
our means for putting music on
records. | am not criticizing the imme-
diate goal of the direct-to-disc
people. It works! It is worth it in
sound. But do not forget the enor-
mous advantages that non-direct tape
recording has brought us over these
years. We are not about to give them
all up at this point—not, at least, in the
places where music itself matters.

Mendelssohn: Quartet in D Major.
Schumann: Quartet in A Minor. The
Budapest Quartet (1959, 1961). Odys-
sey 34603, mono, $3.98.

Amazing how the dead keep re-
turning to life via records. The Bud-
apest Quartet was surely the most
powerful group of four strings to play
in the last half century—though some
might cite earlier groups such as the
famed Lener. The performances the
BQ gave, whether for records or live,
still have an impact that no other
group can touch. Witness this pair of
live performces at the Library of Con-
gress, taken down by the Library’s
equipment. (Not, if | am right, by Co-
lumbia.} This is the real Budapest, if
late in the game. Such fire, such tear-
ing intensity, and with the fire the old
consummate beauty of ensemble and
phrasing. All that the Budapest ever
lost as the result of increasing age was
a superficial accuracy. They were of-
ten strident in their later years—out of
sheer continuing power of expres-
sion, the fingers unable to keep up
with the minds. it made precious little
difference, for those who heard mu-
sic, not fingers. And it makes little dif-
ference here.

Recording? Another story. | heard
the Budapest myself, earlier on, in this
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very spot. The L. of C. has been nega-
tively famous for its recording con-
servatism, considering what it could
do if it felt like it, being, after all, the
U.S. Govt. It stuck dismally to 78s long
after LP; its field recordings of fotk
music were made on Methuselah-an-
cient disc recorders even when there
was tape around, if | date things right.
Here we have the Library in the post-
stereo period. Well, to be sute, they
do seem to have had tape by this time.
The sound is clean enough. But ster-
eo? Heavens—nothing as radical as

that, in 1961 as in 1959,

Moreover, the acoustics of the L. of
C. hall were of the sort considered
proper for the elegance of “‘chamber
music’’ back in the twenties and
thirties—that is, totally dead. OK for
live performance, if you liked it that
way (I never did). But hopelessly life-
less for any sort of recording, and es-
pecially in mono. So the Budapest
plays here against considerable sonic
odds and it is a wonder that even so
they come through with all the old,
authentic power.

AmericanRadiaHistorv. Com. _ - — _
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Texas Chatter: Harry James 1937-38
Tax m8015, mono, $7.98.

The Young Harry James: 1939-41

Jazz Archives Ja 31, mono, $6.98.

One Night Stand with Harry James:
1944

Joyce 1034, mono, $5.98.

Harry James & His Music Makers 1945-
49

First Heard 9, mono, $7.98.

Harry James & His Orchestra: 1954
Sunbeam SB-217, mono, $6.98.

Radio Discs of Harry James

Joyce 2002, mono, $5.98.

Harry James’ boisterous, vociferous
trumpet was a phenomenon of the
flashy 40s. During the first five years of
that decade, it was, indeed, a horn of
plenty for the Columbia label. But
today Columbia sits on jts splendid
storehouse of James recorded materi-
al, letting it gather dust in the vaults
because, according to Columbia ex-
ecutives, James’ music is no longer
commercial. Yet there is a market for

James memorabilia among collectors.
And when we say memorabilia we
don’t mean Sleepy Lagoon and You
Made Me Love You which have been
reissued ad infinitum on the many
““big band greatest hits” collections.
We mean true collectors items like
B-19, The Duke’s Mixture, Mr. Five by
Five, Tango Blues, Jeffries Blues, Cross
Country Jump, Prince Charming,
Blues in the Night, Let Me Up, You've
Changed, and Roll Em which could be
repackaged into modestly profitable
albums. But until Columbia shows
some sense of obligation to collectors,
this writer welcomes the “‘un-
authorized’’ specialist labels like
Joyce, First Heard, and Tax that are
providing us with many big band rari-
ties by James and other memorable
Swing Era musicians.

Except for the few months in 1946
when he briefly disbanded, Harry
James has led a big band for close to
four decades. During the late 40s and
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early 50s, when big bands went out of
style, James hung on by cutting his
price and by playing a man-killing
schedule of one-nighters. Gradually
he established a prosperous base in
the Las Vegas-Lake Tahoe circuit. Up
until the early 70s his music continued
to show great vitality and a modest
evolution in style. The six recordings
reviewed here offer an excellent
guidepost to Harry James’ lenghy car-
eer.

The Horn first attracted attention as
a Benny Goodman sideman. His com-
pelling force made him stand out in a
trumpet section which included Ziggy
Elman and Chris Griffin. In 1938, BG
encouraged his 23-year-oid star to
break away and start his own band.
But James’ first recording dates for
Brunswick as a leader were made
while he was still with Goodman. The
Tax reissue contains all the rare
Brunswick sides plus alternate takes.
(These Brunswick sessions, cut in De-
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cember of 1937 and January of 1938,
immediately preceeded the Good-
man Carnegie Hall concert where
James was in top form.) The James en-
semble on the Brunswick dates was a
pick-up band which included three
quarters of the Count Basie sax sec-
tion (Earl Warren, alto, Jack Washing-
ton, alto/baritone, and Herschel
Evans, tenor), Basie’s trumpet star
Buck Clayton, Basie trombonist Eddie
Durham, part of Basie’s rhythm sec-
tion (Jo Jones, drums, and Walter
Page, bass), Basie’s singer, the sedately
swinging, Helen Humes, plus Good-
man’s ebullient pianist, Jess Stacy. The
ambience is definitely Basie-ish, utter-
ly relaxed. Numbers like Texas Chat-
ter, When We’re Alone, Song of the
Wanderer, Jubilee, and It’s The Dre-
amer in Me, feature James and Her-
schel Evans playing lovely bursts of
melody propelled by free-flowing
rhythm and buoyant riffs. Humes’
light, high voice is paired beautifully
with Stacy’s piano. A driving Life Goes
to a Party offers ripe, mellifluous cho-
ruses by James and Evans, and One
O’Clock Jump has never sounded so
loose and flowing. Tax (it’s a Swedish
label) has done a splendid job of find-
ing mint copies of the original 78
rpms, transferring them intact, allow-
ing us to hear the music as originally
recorded with all its immediacy and
clarity.

Jazz Archives’ Young Harry James:
1939-41 is not as well recorded as the
Tax album, but producer Jerry Val-
burn, a recording engineer, has re-
balanced the sound to the best of his
ability. He has succeeded reasonably
well with these ancient airchecks. Be-
tween 1939 and 1941, when these
broadcasts were taken off the air,
James and his men were scuffling,
piaying hungry, exciting music. Num-
bers like Cross Country jump, Two
O’Clock Jump, Jeffries Blues, and Fly-
ing Home are performed with tre-
mendous precision and compelling
enthusiasm. These airshots also show
James attempting to broaden his ap-
peal, first with the hiring of young
Frank Sinatra (two Sinatra selections
are included) who breathed ballads to
impressionable young ladies, and
then with the addition of a string sec-
tion and singer Helen Forrest. (Later
the James/Forrest/strmgs combina-
tion resulted in such monster hits as /
Don’t Want to Walk Without You and
I've Heard That Song Before.) On the
Jazz Archives broadcasts, we are treat-
ed to Forrest’s sensitive readings of
The Man | Love, Will You Still Be
Mine, and I Got It Bad.

One Night Stand with Harry James:
1944 shows that an aircheck can be a
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wonderful thing if it is taken of the
right band at the right time. The well-
recorded Joyce release showcases the
James band at the peak of its success.
The fierce, virtuoso power of the
leader’s horn and the sledgehammer
drive of the ensemble are caught
beautifully on Back Beat Boogie, Two
O Clock Jump, Jump Town, and Jig-
gers. On the sweet side, ballads like
Wrap Your Troubles in Dreams, I’
Walk Alone, and I’ll Get By, are han-
dled tastefully by Kitty Kallen and

Buddy DeVito.

There are more jolts of excitement
on First Heard’s Harry James and His
1945-49. During this

Music Makers:

period, one of decline for most bands,
James dumped his strings and worked
his way back into the graces of the
jazz critics. This collage of west coast
airchecks shows why. By 1945, the
James orchestra boasted such soloists
as altoist Willie Smith, trombonist
Juan Tizol, and, of course, James’
long-time tenor man, Corky Corco-
ran, it’s brass section was second to
Il none, and drummer Buddy Rich was
soon to join the rhythm section. The
pulsing selections heard here—King
Porter Stomp, Eight Bar Riff, Six, Two,
and Even, Snooty Fruity, Bluebeard
Blues, ‘Cept February Which Has 28,
Block Party, and There They Go—

If you missed the first two
issues.it’s still not oo late.

We've reprinted Volume 1,
Number 1 of The Audio Critic
and have printed enough
of Number 2 to keep up with
the ever-increasing demand.
Our phenomenal growth seems
to indicate that noncommercial,
consumer-oriented audio
journalism has come of age.

One subscriber writes that
The Audio Critic is as good as
the four best-known

“underground” audiophile reviews

combined. Another calls it the
new Bible of high fidelity. Even
if you ascribe such reactions
to fanaticism, the fact remains

that The Audio Critic is unlike | poundcd petter than

. . . S
any other publication or service.

Six times a year, by subscription
only, The Audio Critic tells you in
print what has so far been
only spoken of in private among
a few enlightencd professionals.
What'’s the best. What isn’t. What'’s
smart. What's dumb. And why.

Since The Audio Critic accepts
no commercial advertising, not even
by retail stores, and since it has no
connections with the audio industry,
it has nothing to gain from being
kind to unscrupulous or incompetent
manufacturers. It names names, calls
bluffs, praises and criticizes without
restraint.

What’s more, The Audio Critic
doesn’t just blithely inform you that
the highs are “grainy” or the midrange
is “liquid.” Tt makes a serious effort
to correlate its listening tests with
measurements taken in its own,
superbly equipped laboratory.

One year’s subscription to The
Audio Critic (six issues) costs $28,
first-class mail only. For overseas

Volume |. Number 2

Volume 1. Number 1

In this issu¢:
We discu
We compare at |

We begin our $€ arch for t

March/April 1977
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« our attitudes, Our goa\sdour mclhods
h some two dozen
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he best of all possnble

reamplifiers. from

Gpeaker systems. l
\Sc reveal the dirty little secret of
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manutacturers.

one arm

And more.
—————

——————

" airmail, add $5. No single copies are

sold for any reason whatsoever; but
the unused portion of canceled
subscriptions is refundable on request.

The first two issues cover close
to thirty preamplifiers, as well as
power amps, speakers, subwoofers,
tone arms and other sub;ects The
third issue (May/June) is devoted
mainly to speaker systems with
state-of-the-art pretensions. We
strongly suggest that you begin your
subscription with Volume 1, Number
1, in order toown a complete set and
be thoroughly familiar with our
approach.

Send your $28 for the first six
issues today to The Audio Critic,
Box 392, Bronxville, New York 10708.
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INTRODUCING = ]

NEW

PHLANGER i

Phil Spector's original '"Big Hurt"
sound is EXACTLY duplicated using
PAJA's new constant time delay
PHLANGER. This unit features a
1024 stage Charge Coupled Device
analog shift register that exactly
duplicates the effect of 2 tape recorders
running out of synchronization,

Multiple user controls allow effects
ranging from chorusing, voice doubling
and reverb to full "Jet Plane'" effects,
Optional foot pedals provide hands
free control of internal oscillator sweep
speed or manual spectrum sweeping,

#1500...... PHLANGER Kit..... $59. 95
(plus shipping for 4 1bs.)

agn - FREE CATALOG -
PRaA ELECTRONICS DEPT, i- A
1020 W. WILSHIRE BLVD.
OKLAHOMA CITY, OK 7316,

Enter No. 58 on Reader Service Card

Anytime you have a
question about your
Audio subscription,
please include a
mailing label to in-
sure prompt service
On your Inquiry.

CHANGE
OF ADDRESS

if you're about to'l
move, please let us:
know approximately
four weeks before!

AFFIX
LABEL
HERE

Jm————

\

the move comes'—___/ Vo

about. Or, if there is anything wrong with
your current mailing label, please let us
know on this form also. Simply affix your
present label here, and carefully print the
updated information below.

PLEASE HELP US TO SERVE
YOU BETTER
AUDIO MAGAZINE
401 N. Broad Street « Phila., Pa. 19108

Name
(Please Print)
Company.__ — _
Address _
City. State_ ip.

represent a roaring reaffirmation of
James’ jazz roots. His intense solos
now feature boppy runs and flour-
ishes, and as always, have great agility
and drive.

The later tracks on the First Heard
Lp also reveal a Basie touch that was
beginning to assert itself. Beginning in
the early 50s and through the 60s,
James began to utilize Basie arrangers
like Neil Hefti, Quincy Jones, and Er-
nie Wilkins so that his band had, and
still has, a contemporary Basie en-
semble sound. Unfortunately Sun-
beams’s dismally-recorded Harry
James and his Orchestra: 1954 barely
hints at the power and excitement of
James’ 50s band. Joyce’s The Radio
Discs of Harry James, on the other
hand, made up of transcription mate-
rial from the 50s, offers decent sound
and vigorous performances of Sug-
arfoot Stomp, Easy, Six, Two & Even,
Flash, and Caxton Hall Swing. Since
these transcriptions were cut as radio
filler material, James had to record an
obligatory set of ballads, and tunes
like Embraceable You, Autumn
Leaves, and How Deep is the Ocean
are smoothly played. There’s a singer,
Paula Gilbert, and, like most post-
Swing Era band vocalists, she is quite
ordinary, certainly no Helen Forrest.

John Lissner
Texas Chatter

Sound: A Performance: A
The Young Harry James
Sound: B Performance: A

One Night Stand with Harry James

Sound: A Performance: A —

Harry James & His Music Makers

Sound: A
Harry James and His Orchestra: 1954

Performance: A+

Sound: D Performance: B+

Radio Discs of Harry James

Sound: B+ Performance: A

Carnival: John Handy
Impulse AS-9324, stereo, $6.98.

The hit single and album Hard
Work ended years of self-imposed ex-
ile from the commercial recording
world. Imagine my dismay when its
successor Carnival appeared with
Handy, one of my 60s jazz heroes,
dressed for the cover shots in court
jester regalia, posing quite literally as
a grinning fool.

Now, dig, | was at one of Phila-
delphia’s rock radio stations working
on a tape when one of the jocks came

AmericanRadioHistorv Com

in bearing the album which I had not
yet heard. He says it had this song
Watch Your Money Go which was a
ringer for Hard Work. | reply, “De-
nny, I've not heard it yet, but does it
go, ‘Watch your money go, bum bum
bum, watch your money go, bum
bum bum?’” “That’s it exactly,” he
says.

The lack of surprise or innovation is
consistent. Carnival is an excellent ex-
ample of pop jazz, mellow and diver-
ting if not shattering. But you really
can’t fault the guy for wanting to eat
better. Michael Tearson

Sound: B —

Performance: D+

My Spanish Heart: Chick Corea
Polydor PD-2-9003, two discs, $9.98.

My Spanish Heart is Chick Corea’s
first released work since the break-up
of his fabulously successful group, Re-
turn to Forever. Most directly, the disc
is the successor to last year’s solo al-
bum The Leprechaun both in form
and direction. As on that album,
Chick utilizes a whole battery of key-
boards but bases the disc on his
acoustic piano work for unity.

Within the striking cover shots of
Corea of matador garb is music in-
spired by a recent vacation in Spain.
Touches of flamenco are nearly every-
where and are matched to truly
evocative melodies. Effortlessly Chick
moves from solo piano pieces, re-
misniscent of his classic ECM Piano
Improvisation album, to horn-driven
synthesizer showcases. The first side
alone includes such diverse elements
as acoustic solos, a string quartet, fla-
menco dance effects, ever-brilliant
acoustic bass work by Stanley Clarke,
and even a Ricky Ricardo style brass
arrangement. Later Armando’s
Rhumba features Stanley and Chick
with Jean-Luc Ponty’s expressive vio-
lin work.

Chick Corea has been recognized
as a premier keyboard artist for over a
decade. My Spanish Heart is clearly
one of his very finest works. It covers
the full spectrum of his talents and in-
terests perhaps better than ever be-
fore in one album. Even played all the
way through, four sides end to end,
the album never flags interest or bogs
down into mire.

One additional note, the recording
has an especially crisp sound, catching
every acoustic nuance, never mud-
dying up the album’s swooping dy-
namics. Early as it is, My Spanish Heart
is sure to be judged among the best
albums of 1977. Michael Tearson

Sound: A+

Performance: A+
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John S. Wright

There has been a notable lack of
worthwhile new recordings in the
past few months, with much of the
lists being occupied with reissues.
Nevertheless, Philips has issued a
brand-new recording of the complete
Tchaikovsky Nutcracker in a two-
record set, and at a bargain price. It is
another Concertgebouw of Amster-
dam recording, this time conducted
by Antal Dorati (6747 364). Again, |
have nothing but admiration for the
warm and spacious bloom that typi-
cally surrounds these Concertgebouw
performances. Dynamic range is real,
rather than merely apparent. It is en-
thralling to play those lesser known
passages, starting with distant pianis-
simo and rising to a full crescendo,
since throughout, delicacy of detail is
preserved without sense of strain,
even at the climaxes. Particularly

Anna Reynolds/Handel’s Messiah.

Neville Mariner conducting Handel’s Messiah.
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noteworthy is the crispness of the
treble, exemplified by the brass and
percussion sections. My only reserva-
tion is that on some occassions certain
solo instruments, particularly wood-
wind, stand forward of the general
ambience, as though they had been
spot microphoned. Exactly why this
should be | am not sure, as this is not
typical of the series. This recording’s
main competition lies in the Andre
Previn performance on EMI (SLS 834),
which is splendid by any standards
and does not suffer from these occa-
sional contradictions. Overall, | would
find it difficult to choose between the
two recordings and would not like to
be without either. Musically, | find a
preference for the Previn interpreta-
tion, particularly of his handling of the
grand theme at the end, which | feel
Dorati has rushed. These personal idi-

osyncrasies aside, it is impossible for
me other than to declare this new Phi-
lips recording as currently the “best
buy.”

It has become customary for Hand-
el's Messiah to be performed as a
grandiose work, employing full or-
chestra and massed choirs. This ap-
proach was epitomized by the record-
ing of Sir Malcom Sargeant in the
mid-1960s. Indeed, so commonplace
is this type of presentation that many
are unaware that the work was origi-
nally intended for performance by a
comparitively small number of artists,
in an almost chamber-like fashion. |
remember hearing such a perform-
ance in the intimacy of the recital
room at the Festival Hall, London, and
have ever since considered the more
spectacular presentations as being in
somewhat bad taste. Thus, even be-
fore receiving Neville Mariner’s re-
cording with the Academy and Cho-
rus of St. Martin-in-the-Fields based
on the first London performance of
March, 1743, | was convinced that it
would be to my liking. In this respect,
I was not disappointed. Recording by
Argo (D18D3) is essentially light and
airy, suggesting a slight tendency to
be bass shy. Notably the texture of in-
ner detail varies between sides, as |
discovered to my embarrassment
when | chose to play in demonstration
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of its quality a poor part that | had not
yet heard. | can only suppose that this
might be related to there having been
two separate recording sessions, one
in January and the other in July of last
year, Surface noise revealed more
graininess than is customary of Argo,
but at its best this is an exceptionally
fine performance and recording.

With uncanny timing Argo chose to
reissue Benjamin Britten’s Noye’s
Fludde at around the time of his death
(ZK 1). The original recording in 1961
was Argo’s first, then on ZNF1, and
heralded a milestone. This Chester
miracle play, set to music, en-
compasses the story of the flood from
the First Testament, and the work is
written with young children as per-
formers, very much in mind. Space
does not allow a full dissertation so |
can only recommend the music as
being eminently enjoyable and imme-
diately appealing. The recording was
made on location, using basically
simple techniques and thus captures
the atmosphere of the live perform-
ance at the Aldeburgh Festival. It is
rare that one can enthuse over a re-
issue in terms both of musical appeal
and of a recording quality that puts
many recent releases to shame.

Out of the normal context for this
column, | mention that at the time of
writing the top record in the UK.
charts is Leo Sayer's When | Need
You. Containing more original musi-
cal ideas than many such discs, to-
gether with a fine recording, it de-
serves its position. The whole album,
titled Endless Flight (Chrysallis CHR
1125), is extremely clean with an un-
usually wide dynamic range for pop
material. 1t demonstrates great ex-
pertise in the mix-down techniques
where the final performance becomes
one that can only exist in a recorded
format. Indeed it reminds me techni-
cally of the fine work that went into
making Bridge Over Troubled Water
and the Neil Diamond Serenade. Per-
haps the musical ideas are over ex-
ploited, becoming repetitive in a way
that would make me wish to shorten
the tracks, but overall this must tech-
nically rate as one of the best pop al-
bums currently available.

Having often criticized Decca un-
mercifully, it is a pleasure to be able to
thoroughly recommend their new
recording of the ballet music of Mas-
senet’s Le Cid and the Meyerbeer Les
Patiseurs on SXL 6812. Engineering is
by Kenneth Wilkinson. It is a zipped-
up recording, in the best of taste, is
ideally suited to the music, and above
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all is exciting. With pin-point stereo,
clean transients, and a deep bass
drum one can forgive the occasional
traffic rumble. If you enjoy this, an
even more spectacular (but more
phoney) recording of Le Cid is that on
the EMI Studio 2 label (TWO 350). All
great fun....

Quite correctly, Sir William Wal-
ton’s best-known work is his hu-
morous Facade Suite. Being most fit-
ting for his 75th birthday, EMI has is-
sued a magnificent new record by the
City of Birmingham Symphony Or-
chestra conducted by Louis Fremaux
(ASD 3317). Both the performance
and the recording have impact, being
warm yet crisp with a good sense of
the reverberant sound field. Only
some slight upper bass coloration
(which dulls the midrange) can fault
this superb recording, but this could
well be the acoustics of the Bedworth
Civic Centre. In any case, the plentiful
depth of the bass drum well com-
pensates for this, providing a full-
blooded sonic experience. Coupled
with the lesser known ballet suite The
Wise Virgins (intriguingly based on
themes of Bach), the record has a high
recommendation.

Ending up where we came in, with
the Concertgebouw Orchestra, Bern-
ard Haitink conducts Schubert Sym-
phony No. 5 coupled with No. 8
“The Unfinished,” and Symphony No.
9 “The Great,” on Philips 9500 099 and
9500 097 respectively. My pressing of
the ninth symphony proved faulty, a
most unusual event for this label. Both
records embody the attributes pre-
viously discussed in the Nutcracker
recording, front-to-back perspective,
bloom, and a dynamic range actually
more extended than any subjective
evaluation alone would lead one to
suspect. Of the two discs | technically
preferred the two Symphonies Nos. 5
& 8, which had marginally better de-
fined ambience and general attack,
with Symphony No. 9 being slightly
veiled. (Perhaps aspects of the press-
ing fault could have contributed to
this.) The difficulty with evaluating
records of this status is that since they
promise so much, one’s critical facul-
ties rise above the normal commercial
considerations. Music such as this
which embodies one glorious melody
after another needs a sympathetic
treatment, which is precisely what
Philips and Haitink have given it.
These recordings are not for hi-fi
show-offs who require something
more obvious, but rather for the pur-
ist who also has the calibre of equip-
ment to really appreciate them. 4
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FOR SALE

FOR SALE

FOR SALE

STERED SAVINGS!!
Maost popular and esoteric brands.
WILLNER, 223-B #4 Thayer.Providence, RI 02906.

LOWEST OISCOUNT PRICES ANYWHERE on audio equip-
ment. All major brands discounted. Write for quotes, K&L
Sound Services, 75 N. Beacon St., Watertown, Mass. 02172

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering, Stanton, Empire, Grado and ADC.
Send for free catalog. LYLE CARTRIDGES, Dept. A, Box 69,
Kensington Station, Brooklyn, New York 11218.

MODIFICATIDN MANUAL FOR VACUUM TUBE AUDIO
EQUIPMENT 190+ pages of audio philosophy, design
criteria, general instructions for all tubed equipment. and
step-by-step procedures for optimizing performance of many
components. “Proprietary” modifications detailed. If you can
build a kit, this will enable you to upgrade hardware once
doomed to garage sales. Latest printing includes new in-
formation, including a construction project for a QUIET
Nuvistor  sub-preamplifier.. .and more! Includes free
consultation service - $25.00. California residents add
$1.50. AUDIO DIMENSIONS, 8898 Clairemnt Mesa, San
Diego, Cal. 92123.

TOURING SOUNO SYSTEMS, 2. 4, and 8 Track Studius.
Qisco Sound, Cerwin Vega BGW. Attec. Shure, AKG, Tapco,
Dyna. Revox. EV. Beyer, Cetec, etc. K & L Sound Service. 75
North Beacon At, Watertown, Mass 02172, (617} 787
4072-Att: Ken Berger

ATTENTION DYNA OWNERS: Our Oyna Double 400 modi
fication with 16 output transistors, front end bypass, and
80,000 mfd power supply is twice as fast and twice as
strong as a stock ST-400. Our Super PAT-5 has lightning
fast ICs and improved high gain phono section. With a Denon
DL103S straight in, these Super Dynakits show you just how
great our fulton Js and Magneplanars will play JENSENS
STEREQ SHOP, where State of the Art is affordable. 2202
River Hills Drive. Burnsvilte, Minnesota, 55337. 612-890-
3517

SEATTLE, WASHINGTON
—Seriously Pursuing The State of the Art-

Audio Research Magneplanar

CAMPUS REPS! CONSUMERS! DEALERS! Most medium
and many high end lines available at lowest wholesale. Make
10%/40% Repping/Demonstrating high quality loudspeaker
line. Prices. info. $1 {refundable w/order) + SASE. {812)
332-4252. AUDIO 1010 S. Dunn, Bloomington, (ndiana
47401,

G.AS./Ampzilla Fulton/FMI
Quatre Quad ESL
Mark Levinson Beveridge
Bravura Yamaha
Dynaco {MODIFIED) Nakamichi
C isseur AKG
Linn Sondek ERA Mk6
Formula 4 Grace
Denon Shure 1IG

DEFINITIVE AuolO
3414 NE 55th
Seattle, Washington
{206) 524-6633
Tuesday-Saturday

ELECTRONIC CROSSOVERS—ALL TYPES. Updated de-
finitive booklet describes applications, how to improve
speaker systems, $5.00 postpaid, credited to first purchase.
Huntington Electronics, Box 2009A. Huntington, Conn.
06484

SUPEX — ORTOFON — DENON — OTHER MOVING
COIL CARTRIDGE OWNERS: Send for free literature on
our Micro Preamp Superb performance at $99.95. Hunt-
ington Electronics, Box 2009A, Huntington, Conn. 06484

ANTI-SKATING for AR TURNTABLES!! Proven counter-
weight design of nickel steel & aluminum construction. In-
stall yourself in minutes. $7.00 postpaid. (Dealer inquiries in-
vited.) AUDIO INNOVATIONAL PRODUCTS, P.0. Box 1607,
Portsmouth, N.H. 03801,

NO COMPROMISE ENGINEERING IN THE TIME
ALIGN ™ drivers gives the SONEX TWO speaker system de-
tail and focus comparable to the finest electrostatics, with
the dispersion necessary for enjoyment throughout the room.
Impeccably linear down to very deep percussive bass. The
SONEX TWO will delight even the jaded audio fanatic. Abso-
lute Audio. 305 E. 17th, Santa Ana, CA 92706.

OUR TA-1 TONEARM IMPROVES RECORD SOUND with
low effective mass {<2.5 grams with most cartridges) and
pivot friction (all pivots jeweled), optimum silicone damping,
vertical pivots at record level, anti-skate bias, damped cueing,
and low capacitance cables. Money-back guarantee $149.00
postpaid. JML Company, 39,000 Highway 128, Cloverdale.
CA 95425

SOUND ADVICE MAGAZINE - THE FOURTH ISSUE RE-
VIEWS THE NEW SOLID STATE ELECTRONICS FROM AUOIO
RESEARCH: THE SP-4 PREAMP, 0-100 AMPLIFIER AND UP-
DATED TYMPANI I-D SPEAKERS. THE REMARKABLE NEW
VERION TRANSFORMER IS CDMPARED TO QOTHER TOP
MOVING COIL PREAMPS: DB SYSTEMS, DENDN TRANS-
FORMER AND MAS-1. WELL LOOK AT SOME NEW CART-
RIDGES: GRADO SIGNATURE ONE, GDLORING 900, MICRO-
ACOUSTICS 2002E. ORTOFON MC-20 AND GRACE F9L.
PARAGON HAS IMPROVED THEIR TUBE PREAMP NOW
CALLED THE 12 AND ADDED A SIMPLIFIED NEW MODEL
FOR UNDER $500. THERE'S MUCH MORE INCLUDING
RECORD REVIEWS AND A COMPREHENSIVE SURVEY OF
LOUD SPEAKERS. FOUR ISSUES FOR $12, $15 FIRST CLASS
AND $18 FDREIGN (SENT AIRMAIL), SOUND ADVICE, 225
KEARNY STREET, SAN FRANCISCD, CALIFORN!A 94108.

BUY OIRECT from England's Hi Fi mail order specialists!
Save on B&O, Celestion, Tandberg, Revox, Transcriptors, Jor-
dan Watts, Lowther, KEF Rogers, SME, Ariston, HPD, Sugden,
Radford, Neal, Technics, Sony, Aiwa, Yamaha, Pioneer, etc.
Shipping list free or send $3 bills to include literature. Good-
wins, 7 The Broadway WoodGreen, London N22 Phone 888
0077 Visitors welcome

SAVE UP TO 69% ON OVER 100 TOP BRAND AUDIO COM-
PONENTS FROM CARSTON STUDIOS. NEW ENGLAND'S AU-
DiI0 SUPERMARKET. ONE OF THE OLDEST MAIL ORDER
FIRMS (EST 1952) AND CERTAINLY ONE OF THE MOST RE-
LIABLE. ALL ORDERS SHIPPED FROM STOCKED WARE-
HOUSE. SEND FOR PRICE QUOTE AND PRICE LIST. CARSTON
STUDIOS, OLD BROOKFIELD ROAD, DANBURY, CONN.
06810.

ENGLISH HI-FI

B&W, Celestion, Decca, Tannoy, Garrard, Radford, SME, KEF,
and very famous Transmission Line speakers for sale. Also,
AEL Mini Monitors at £ 110.00 pair; Zeepa Anti-Static Gun
at £6.50 & p/p £ 2.50, Zeppa Record Dust-Lifter at
£ 400 & p/p £2.00, Linn Sondek, Saec arms. All from
stock. Write for immediate airmail reply on all prices. Mrs.
Ling, Southern Audio Services Ltd., 43 High Street, Kingston,
Surrey, UK. Tel: 01-549-3194. Telex 929679 AEL G.

STEREO REPRESENTATIVES NEEDED!!! Sell 100
brands!! Lowest Possible Prices!! Krasco, 623 Campbell
Ave., West Haven, Connecticut 06516

CANADIANS — DYNACO COMPONENTS AT TREMEN-
DOUS DISCOUNTS. Write En Jay Sales Hornepayne Ontario.

EQUIPMENT SALE!
Demo: Beveridge Cylindrical Sound System, $2800.
Used: Dunlap Clarke 1000, $950; Macintosh MR77 tuner,
$500.
GENERAL ACOUSTICS
Silver Spring, Md. (301) 587-0346

PIONEER SA-9500. Integ. Amp w/UA-2 sleeve. Absol.
mint. Little use. $290. Mike (317} 257-5683 Eves.

ACOUSTAT FULL-RANGE electrostatic speakers with in-
tegral amps, latest version, new, teakwood with off-white
linen grill. Call 919-449-4132. Days only.

CLASSIFIED
ADVERTISING
RATES

BUSINESS ADS - Fer Sate. Help Wanted, Services, Busi-
ness Opportunities, Shortwave, Taps Racordings. etc. etc:
60¢ per word {minimum charge for eight words per line.
$4.80 per hne.). First line set in botd face type at no extra
charge. Extra lines set in bold face type: $1.20 per word
{minimum charge for eight words per line, $9.80 per line).
One point ruled box. extra charge $8.00. Full payment
must accompany order,

NON BUSINESS ADS - Situations Wanted. used equip-
ment for sale by private individuals: 35¢ per word (mini-
mum charge for eight words per line, $2.80 per line). First
line set in bold face type at no exira charge. Extra lines set
in bold face type: 70¢ per word {minimum charge for eight
words per line, $5.60 per line). Fuil payment must accom-
pany order.

FREQUENCY DISCOUNT - 3 times, less 10% 6 times,
less 15% 12 times, tess 20%

BLIND ADS - Box numbers may be used at $2.00 extra for
handiing and postage.

DISPLAY CLASSIFIED RATE

lecolx 1" $85

1colx2” $125
1colx3” $175
2colx1” $126
2colx 2" $225

Advertiser must supply complete film negative ready for
printing for mail order and display ads.

AUDIO Magazine

401 North Broad Street
Philadelphia, Penna 19108

| HOW TO ANSWER BOX NUMBER ADS
When replying to an Audio Box Number Ad, please use this
address Box No ........ c/o Audie, 401 No. Broad Street, Phila-
delphia, Pa 19108.
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FOR SALE

FOR SALE

FOR SALE

Western Pennsylvania’s

FINEST AUDIO
DEALER

Mark Levinson Audio Optonica
Systems Decca

Lux Denon

Fulton Music J. System Supex

Great American Sound Fidelity Research
Ampzilla, Thaedra le;'::ms
Rodgers a -

Magnepan [ae

Audire Bryston

Stax Dunlap-Clarke
Radford Janis Woofers
IMF Interaational MA: K Woofers
Revox S

Scott dbx

Infinity Connoisseur
Dahlquist Dynaco
LS3/5A Regers SME
Ariston Audioanalyst
Fons

“Headquarters for Reference Recording”
PLUS MUCH MORE
Shipping Prepaid & Insured

OVATION

6019 Broad St. Mall
Pittsburgh, Pa,

412-441-4550

ELECTRO VOICE 30" WOOFER, $200; Pioneer 2/3 way
electronic crossaver, $150; Crown IC150, $200. (503) 228-
0227.

ACCUPHASE C-200 and P-300, excellent condition. Call af-
ter 2 pm, 216-792-2161.

HIGH END COMES TO CENTRAL PENNSYLVANIA: Home
of reknown high definition audio products by Mark Levinson,
Quad, Quatre, Rogers LS3/5A BBC, Spendor, LECSON, Sonex
I, M & K, Janis, Fons, Denon, Grace, Supex. MINT/USED:
Audio Research SP-4 $575, Dayton Wright SPS $300, Day-
ton Wright SPL w/ pre-preamp $550. Dunlap-Clarke 1000
$999, Monitor Audio MA-7 $190, MA-5 Mk. |1 $300, MA-4
$400 and much more.
PERFECTIONIST AUDIO LTD.
P.0. Box 174
Pleasant Gap. Pennsylvania 16823
Call eves. (814) 238-4071

MC CARTRIDGES all new Fidelity Research MK3 $90, De-
non DL103S $1130, Supex S0909 $110. WANTED: Mcintosh
€22, MC275, NIC75, JBL Hartsfield. S. Shimizu, 1629 W
158th St Gardena, Calif. 90247

ESS AMT-3's Heil monitor speakers. 1 year old, mint $550.
(312) 423-1983.

MAKING HIS MOVE — Mel Schilling, formerly of Willow
Grove. Pa. has taken his knowledge of music and sound
to California, where he will continue to serve a select
nationwide clientele devoted to ultra state-of-the-art stereo.
All shipments peenaid and insured. Write or call -—— 20929
Ventura Blvd., Woodland Hills, Calif. {213) 348-4600.

HAVE YOU HEARD THE DB SYSTEMS Crossover that you
specify to match your system? It comes in bi- or tri-amped
versions (with either stereo or common bass) at any crosso-
ver frequencies you order. It has the same low distortion —
less than eight parts per million — that you've come to ex-
pect from a OB Systems product. 12 dB rolloff standard, 18
dB optional on bass and treble channels. For more informa-
tion, contact your local DB Systems dealer, or write direct.
0B Systems, P.0. Box 187, Jaffrey Center, NH 03454.

DYNA STERED 70 MOD KIT. Tighter bass. improved tran-
sient response. higher definition. Complete nstructions. sche-
matics. parts list. $5.00 With parts kit, including all new
tubes, $75 all postpaid. Audio Oesigners, Box 122, Ledyard,
Conn. 06339.

AUDIO PULSE DIGITAL DELAY SYSTEM: quantum step
closer to the live experience. AUDIDCOM. DId Grennwich.
Ct 06870. {203) 637-3621

DYNAMIC VOLUME EXPANDER. Puts the “live” back into
your program material. See Hirsch review of our product in
Popular Electronics, Nov. '75. immediate delivery for
$197.50 direct from manufacturer. Dealer inquiries invited.
B-Cubed Eng. Inc. P.0. Box 95102, Schaumburg, 1Il. 60196

FREE SAMPLE! World's first and only FREE AQ Audio
Newsletter. AUDIOMART, Box 821, Stratford, Connecticut
06497.

SONEX TWO SPEAKER SYSTEM. The Tin Ear Stereo Cen-
ter has on demonstration the remarkable SONEX TWO speak-
er system. This TIME ALIGNED ™ design provides exception-
al clarity and definition with a sense of dimension and depth
that is truly outstanding. The Tin Ear Stereoc Center, 704
Symons, Richland. Wash. 99352; (509) 946-4459.

Garland Audis, Inc. cordially invites you to audition the SO-
NEX TWO TIME ALIGNED ™ speaker designed by EM. Long.

QUALITY USED AND DEMO EQUIPMENT
Dunlap Clarke 500 amp $595; Radford 2022 preamp $199;
Sony 2000F preamp $199; Dayton Wright 535 prepreamp
$195; Levinson JC-1AC prepreamp $150; Tandberg 10XD
tape deck $995; Fidelity Research FRMKII $69; Nakamichi
MCB100 $69; Nakamichi MC1000 $179; IMF ALS40A
speakers $195; Formula 4 Arm $95; Yamaha B1/UC1 $895;
plus new Celestion HF2000 $149 ea.
THE TIN EAR STEREO CENTER
704 Symons
Richland, Wa. 99352
{509) 946-4459

VALUE: SYSTEMS 1045 to 2695, DB Systems, Goldring,
DCM “Time Windows", B&W, Connoisseur, Micro-Acoustics.
AUDIO HOUSE, 5232 Sagamore Dr. Swartz Creek, Mich.
48473

CROWN CX724; Marantz 7T; Marantz 108 - All mint cond.
in wal. cabinets. J. Mills, 5265 James Rd., Santa Barbara, CA
93111; 805-964-8525

FORMULA 4 TONEARM NEW mfg. guar. $95 prepaid; add
$1 for C.0.D. O'Conneli, 22 Bremond St, Belleville, N.J.
07109.

ASTOUNDINGLY LOW PRICES AND FRIENDLY ADVICE
All Quality Brands. Factory Sealed. Campus Representatives
Needed. Please write to us at: "HIGH CLASS STEREQ” P.0.
Box 1089, FLUSHING N.Y. 11352,

NEED CASH IMMEDIATELY!
° Infinity Monitor (A Speakers
* Infinity F.E.T. Preamp
* Yamaha YF800 Turntable
° Yamaha CT600 Tuner
° Kenwood 700M Amp
Best offer over $2000. (305) 232-2039 after 6 pm.

"MILWAUKEE—AT LAST! The Audio Emporium, “the al-
ternative hi-fi shop.” 6900 W. Brown Deer in Sherkow Cen-
ter. Check new yellow pages ad. ARC, B&0, Dahlquist. Tech-
nics, others.

0p depth, detail, imaging, and musical transparency., in
short, best describe the SONEX TWO.

Garland Audio, Inc.
3101 Telegraph Ave.
Berkeley, Cal. 94705
(415) 841-1591

Garland Audio, Inc.

2960 Stevens Creek Blvd. # D
San Jose, Cal. 95128

(408) 244-6724

HIGHEST QUALITY USED EQUIPMENT: Yamaha C-1 pre-
amp. $1000; Yamaha YP-80D tt, $360; Quad 33 pre-amp,
$150; Sony TTS-3000A tt, $150; Beogram 4002 tt, $525;
Marantz 33 pre-amp, $260; Marantz 12008 amp, $275;
Marantz 16 amp, $280; Marantz 208 tuner, $400; IMF
TLSBO spks, $640 ea; IMF Studio 3B spks, $300 ea;
Mcintosh ML1C spks, $500 pr; Mcintosh ML2M spks, $425
ea; Audio Research SP3 pre-amp, $450; Audio Research EC2
X-over, $189; Audio Research SP3A-1 pre-amp, $650; Re-
vox A77 Mkll deck. $600; Dayton-Wright XG8 MKkIl spks
(Four) w/power supply $2000 complete; Crown 0C300
amp, $475; Phase Linear 2000 pre-amp, $200; Phase Linear
700 amp, $525; JBL SE401 amp, $150; Sansui 0S01 “0S”
decoder, $175; Marantz 3600 pre-amp, $350; Marantz 18
rec, $475. All used equipment guaranteed 90 days parts &
labor. Audio Consultants, Inc., 517 Davis Street, Evanston, IL
60201. (312) 864-9565.

ILLINOIS - PRO MUSICA
We are pleased to offer listeners in this area the opportunity
to experience the rewards of fine hi-fidelity components. We
are the EXCLUSIVE FULTON,/FMI DEALERS in Hllinois and ex-
tend to you an invitation to hear the celebrated FMI J Modu-
lars.
PRO MUSICA - (217) 384-5415
603A W. California St., Urbana, 1Il. 61801

THE NEW PARAGON SYSTEM—E PREAMP. Startling
musical reproduction at the right price. Also the highly ac-
claimed Paragon Model 12 preamp. Both at Paragon of
Sound. Call 301-229-2676 after 6:30 p.m. for an appoint-
ment to hear the difference.

JANSZEN Z412HP $350 pr. Ampzilla $500; Audio Re-
search EC-4 $200; Sony TTS-3000 $150; 912-746-0037
after 6pm EST.

COMMUNICATIONS CO. RT-60 Reverb time meter. New
condition, $360. Specialized Audio, RD # 5, Saratoga
Springs, N.Y. 12866

ATTENTION DYNACO PAT 5 OWNERS! Our Pat 5 phono
board update kit will convert your Pat 5 into a stunning
state-of-the-art contender. We invite comparison to any pre-
amp. Parts fist and instructions - $5.00. Kit - $55.00, post-
paid. Musical Sound Lab, Box 5503, Preston King Station,
Arlington, Virginia 22205.

YELLOW PAGES OF AUOIO — $3.95 Reference to over
5.000 audio products and 1,000 publications. Box 94-A, Col-
mar, PA 18915.

QUICK AIRMAIL SERVICE FROM TOKYO. All brands of
Cartridges and Tone-Arms. Great money-saving. Write us to-
day!! JAPAN AUOIO TRADING CO., Saikaen Bldg., 4-33-2t,
Kamimeguro, Meguro-ku, Tokyo.

ELECTRO-VOICE Patrician speaker. Make offer. Call 614-
837-3868 evenings.

MINNESOTA—GREAT AMERICAN SOUND, FMI, Bra-
vura, Electro Research, Sequerra, Janis woofer, DB Systems,
Paoli, Grace, Linn-Sondek, Shreve Rabco, more. AUD!IO PER-
FECTION, 822 Regent Drive, Apple Valiey, MN 55124; {612)
432-3222"

FULTON J MODULARS Current “SH” Type. Shipped Pre-
paid $1,850. Randy (206) 525-7593 or {206) 524-6633.

AmericanRadioHistorv Com
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WISCONSIN AND THE MIOWEST
AUDIOPHILE'S SOUND STUDIO IS AN ESTABLISHED DEALER
IN SOPHISTICATED COMPONENTS FOR THE SERIOUS MU-
SIC LISTENER. WE OFFER FIVE INDEPENDENT AND FULLY
EQUIPPED LISTENING ROOMS, AND A TECHNICALLY COM-
PETENT STAFF WHO ARE WILLING TO APPRAISE HON-
ESTLY ANY ANO ALL EQUIPMENT. ALL OUR PRODUCTS ARE
BACKED BY OUR SUPERB, PROFESSIONALLY EQUIPPED,
AND STAFFED, SERVICE OEPARTMENT.

We are exclusive Wisconsin Dealers for: Mark Levinson -
Great American Sound Co. * Bower & Wilkins * Dayton
Wright * Quad.
Our carefully selected product lines also include: Denon *
IM. Fried * Fulton ° Lux Audio * B&0 * Dahiquist * Magne
pan * and many more outstanding products.
ALL OUR EQUIPMENT (S PRETESTED AND GUARANTEED TO
MEET SPECIFICATIONS. WE ALSO SHIP PREPAID AND IN-
SURED WITHIN THE CONTINENTAL US.
AUDIOPHILE'S SOUND STUDIO
7459 Elmwood Avenue
Middleton, Wisconsin 53562
Phone 608-836-3807

IIHEART OF AMERICA AUOIOPHILES!!
Nebraska

Colorade Kansas
Oklahoma

Missouri

AUDIO EXCITEMENT
trom
SOUNDS GREAT STEREO, INC.
We are dedicated to matching your
musical tastes with the finest audio
equipment modern technolagy can provide.

Accutrack Formula 4 Shure
ADC Grace SME
ADS/Braun Great American Sound Sanus
AKG JBL Sanab
Audio Lab Kenwood Sony
Audio Pulse Kenwood Pro Spectro-Acoustics
BGW KLH Research X Soundcraftsmen
Dahlquist Kass ESL Stanton
dbx Mcintash Stax
Denon Nakamichi Tandberg
Discwasher Ortofon TEAC
Epicure Otari Technics
ESS Yamaha

+Great Products  +Great Warranty
+Great Service +Great Peaple
SOUNDS GREAT STERED, INC.
White Lakes Plaza Shopping Center
911A W. 37th ST.  TDPEKA, KS. 66609
CALL COLLECT: 1-913-267-1933

TDK SUPER AVILYN C-90 CASSETTES $3.19 ea. 10 or
more $3.06 ea. SHIPPING & HANDLING 10% under $20.00
7% over $20.00. Free Catalog. SAXTONE TAPE SALES, 1776
Calumbia Rd., N.W., Dept. A, Washington, DC 20009

LEACH LNF-1: 100 Watt/Channel Sterea Power Amp Low
TIM {Transient Intermodulation Distortion}) Amplifier avail-
able from your local dealer or from Electronics One, Inc., P.0.
Box 13835, Atlanta, Georgia 30324

LUX DEMOS - 20% off. 3 yr. manufacturer’s warranty. Pow-
er amps, preamps, tuners, Marshall's Sound Shop, 245 Ann,
E. Lansing, Mich. 48823 {517) 351-7830

UHER CG-360 Auto reverse cassette. New in bax $760.
JBL-L-120's, factory sealed. List $684 ea./now $456.

DISCOUNT. Sound Guard. Memorex. Watts. Write: Coastal,
Box 37365, Jax, FL 32205.

GROUP 128 SD140Z MICS (PAIR), Beyer stands. acces-

sories. $250. Eric Jerde, 908 N.E. 183, Partland, OR 97230

IELEFUNKEN AMF’ER
BA KA RICAR
22

~ SANFRANCISCO BAY AREA —~—
~DYNAMIC SPECIALTIE S~AUDIOPHILE ITEMS DIV.~

FPARAGON, ANALOG ENG, LEES, AUDIONICS, SOUNDCRAFTSMEN,
FUTTERMAN, DYNACO . DAHLQUIST,FM|, Mg K, RTR HARTLEY, | b——u-—,
ERA,FR,GRACE , SUPEX PROMETHEAN, SHURE, ALSO QUALITY
USED EQUIPMENT VINTAGE #& CURRENT 2 MARANTZ, QUAD,
AUDIO RESEARCH, CITATION Mc IN
x,MULLARD,VAL_vo SIEMENS,GENELEX ETC.
~BuU ELL~TRADE ~MASTERCHARGE fF——>
PEING ST, EEDwooD CITY, CA_ D403

4i5 ~ 364+ -6 o34

TOSH ETC. VACUUM TUBES 2 | F—~——

542497 Ve

CONNECTICUT: ADC-Accutrac, Advent, Audio Pulse, B&O,
B.IC., Citation, Epicure, Harman/Kardon, J.B.L., Mclntosh,
Nakamichi, Ortofon, Phase Linear, Sony, Stax, Tandberg,
Yamaha. Will ship prepaid. Sounds Incredible, 226 White St.,
Danbury, Conn., 06810. {203) 748-3889 - phone quotes
only.

STERED ONE
FAIRFIELD, CONN.
For the exceptional listener who demands purity and fidelity
of sound, we have: carefully evaluated and offer:

MARK LEVINSON STEREQOTECH
MCINTOSH ROTEL
JECKLIN FLOATS DAHLOUIST
NAKAMICHI CELESTION
ADS AKG
SETTON INT. STAX
BANG & CLUFSEN TDK
DENON MAXELL
SUPEX-GRACE DISCWASHER
ORTOFON M-K BDTTOM END
AGI AMPEX-TAPE
ARISTON HARTLEY
REVOX WATTS

We pay freight. . .
STEREO ONE INC.
FAIRFIELD, CONN. 06430
PHONE 203-255-5939

1229 POST RD.

RAW SPEAKERS, High Quality, Low Prices. Free informative
catalog. Please include information about types of speakers
needed. Speaker Warehouse, Dept. Albert 23316 Locust
Way, Botkell, Washington 98011

ACOUSTAT-X {full-range electrostatic with integral amps),
latest macel, beautiful teakwood & oft-white linen grill. Mint
as new. Call 919-449-4132 (days only). Also Audio Re-
search Oual 76A, Grace 707.

GOLO PLATEO SHIELOEO METAL PHONO PLUGS 90c
ea. Ultra tow capacitance {12 pf/ft.) sterec connecting cable,
50¢/ft. All ppd. Low mass nylon cartridge mounting hard
ware, 18 pc. set, $2.50 ppd. Component Systems 5556 Per
sonality Ct.. Indianapalis, IN. 46227

KOSS MOOEL ONE electrostatic speakers. Mint. Original
cartons. 5 months oid. $1700. Andy Malone, 2524 N.W.
28th Okla. City, Okia. 73107 (405) 947-8925

FACTORY ASSEMBLEO OYNA 410, Phase 4000, boxes
and warranty cards. (203} 562-9122.

IONOFANE 601 icnic high-frequency speakers - pair. In
good condition - with extra set of replacement cells. $390.
QOak Ridge, Tenn. {615) 483-5375.

OYNACO PAT-4 PREAMPLIFIER, ST-80 amplifier, $80
each. Heathkit AJ-29 tuner. $120. 303-423-8433.

MC C-z8 PREAMP $400, PHASE LINEAR 700 POWER
AMP $400. Call 404-622-6728

SONY PRE-AMP 2000-F w/cabinet 3 yrs old Mint cond.

$225 516-289-6828

AUDIO RESEARCH SP-3A1 OWNERS: New moditication
tightens bass and extends high frequency response. $40 Wil
liamson Laboratories, 135 N. 183rd, Seattle, WA 98133
{206) 546-1316

MARK LEVINSON DAYTON WRIGHT

KEITH MONKS LINN SONDEK
DAHLOUIST MAGNEPAN
AMPZILLA  THAEDRA
POLK  STAX
FR MK

ABSOLUTE SOUND
ABSOLUTE SOUND
ABSOLUTE SOUND

SAE  ESS
AVID  GALE
RABCD  GRACE
DENON  REVOX
LUXMAN  LESCON
TANDBERG ~ KOSS ESL
OUNLAP CLARK ~ SONY VFET
HARMAN KARDON  SOUNDCRAFTSMAN
ABSDLUTE SOUND - HIGH ACCURACY AUDIO COM-
PONENTS
(313) 527-2244 12400 Morang Detroit. Mich 48224
(313) 549-7550 4354 N. Woodward Rd. Mich 48072
{313 662-2026 312 S State St Ann Arbor 48104

AMPZILLA-THAEORA

SON OF AMPZILLA
Sound Advice, 536 State Road, Emmaus, Pa. 18049. Hours
Mon. Tues., Thur, Fr, 12-9:30, Wed. 6-9:30, Sat. 10-6.
(215) 967-4418

RARE CHANCE AT THE ULTIMATE. Experienced audio
connoisseurs agree the old tube-type STAX SRA-3S oper-
ating the Stax SRX headphane to be absolutely the audio ul-
timate. | have one of those very rare units. Perfect, seldom
used condition. Originally $185. Mine for $175. (Do not con-
fuse with later transistor model SRA-125) R. Weir, RR 1, Box
18, South Holland, iL 60473.

OYNACO STEREO 400 AMP $365 or best offer. Phase Lin-
ear 4000 auto correlation preamp $400 or best offer. Must
sell both units. 717-949-2241, keep trying.

0BX 124 NOISE REDUCTION UNIT $260, Peavey 1200
Mixer 12 in. $600. Both excel. 603-878-1078.

RABCO SL-8E (MODIFIED) (814) 238-6057.

THORENS TD-126C electronic turntable. Used less than
twenty hours. Absolutely pristine. Dynaco ST-400, $425
mint. Wiliner, 223-B Thayer #4, Providence, R.1. 02906.
(401) 521-2072.

VERION. ULTIMATE TRANSFORMER FOR MOVING COIL
CARTRIDGE. VERION absolute hum and interference cables.
Improves your system dramatically! BENNDN. We are Cali-
fornia BRYSTON headauarters featurina the amazina BRYS-
TON 3B and 4B amplifiers. GALE improved loudspeaker,
2101 turntable and GALE maximum fidelity records. RO-
GERS LS35/a monitor speaker on display, in stock:

GARLAND AUDIO

3101 Telegraph Ave.
Berkeley, California 94705
{415) 841-1591

2960 Stevens Creek Blvd.
San Jose, California 95128
(408} 244-6724

TURNTABLES W/D ARMS: Tharens 12511 $160; Technics
SL120, $125. Both exc. Audic Box A76-2.
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BUILD YOUR OWN SPEAKERS
AND SAVE UP TO 50%.
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NEW GENERATION Crown Amplitiers, Cleanest. Smoothest
sound ever produced - Crown D1290/HP1200, on demo
only at Barclay Recordings, 233 E Lancaster Ave. Wyne-
wood, PA 19096; (215) 667-3048.

JOSEPH GRADD
ATTENTION!!

REAOERS OF AUDIO REVIEW PUBLICATIONS
(STEREOPHILE, SOUND ADVICE, ABSOLUTE
SOUND, ETC.) AND AUOIOPHILES.

Joseph Grado of Grado Laboratories, Inc. is contemplating an
educational audio newsletter for the sole benefit of the audi-

ophile.

During recent lecture tours it became obvious that important
audio information was badly needed by the Audiophile. Lec-
turing simply does not reach enough people, so a new meth-
od is being planned.

This newsletter will be non commercial and will deal primar-
ily with the problems of setting up, listening to and eval-
uating what you hear through your high fidelity system.

It will further explain such things as why difterent tone arms
“sound” different. What makes a turntable perform? How to
gvaluate a turntable properly. Why do phono pickups sound
ditferent even though they all measure flat? What to ook
for in loudspeakers.
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PAGE
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It will also act as a communicator between phites.
The publication will be sent free upon request and will be is-
sued monthly.
Send now and list the publications to which you already sub-
scribe.
Joseph Grado
4614 Tth Avenue
Brooklyn. N.Y. 11220

AUDIOGRAM, THE BI-MONTHLY newsletter that brings
you reviews, news, and our views of todays audio world.
$156.00/6 issues. Free information - Write - Audiogram, P.0.
Box 17202, Dept. AM, Wash., D.C. 20041

TANDBERG 1020A, factory tweaked; Tandberg 3300X w/
recent transport tune; Technics SL23 w/ AT12S; Ambient
SR55 loudspeakers. 15 reels Maxell UD35-90. $1100. David
Grant, Bates College. Lewiston, Maine 04240, or 207-782
9007.

TWO JBL 12" woofers, like new $185. Two Decca MKIV's
(export $75). Regular - $40. WANTED: headshell for Rabco
SL8E. will buy or trade. Sam (503) 665-7968 eves. {503)
663-3467 days.

KARAMAZOV BROTHERS TRADING CO. Discounts on all
major brands audio, T.V.'s & appliances. We ship UPS. 44
Trinity Place. New York. N.Y. 10006. Tel. 212-747-0602.

BOZAK CONCERT GRANDS, contemporary models 8-310
B. mint cond. $600 each. Call 301-546-0198.

TWO MCINTOSH MC-275 - Excelleni highest offer, Yam-
aha B-2 $650, Win cartridge & preamp $95, consider trade.
Houston 1-713-729-1658

TEAC AN-300 DOLBY, 4 channel, mint $300. JOHN KUTIL,
2049 Belleview Avenue EAST, Troy, Wis. 53120 {414} 642-
7634
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Write Direct to Advertiser

SONYECONP. 5. .o oz . i, Wion e . ST ST 34,35
Loudspeaker Systems
Enter No. 45 on Reader Service Card

Sony/Superscope....
Elcaset
Write Direct to Advertiser

B S e r——— 150, Cov. Il1

Sound Concepts - e 126
Time Delay System
Enter No. 46 on Reader Service Card

Soundcraftmen ................... SR P P e
Hi-Fi Components
Enter No. 52 on Reader Service Card

Speakertab ..o .126, 138
Speaker Kits
Write Direct to Advertiser

Sumiko ............ 120

Phono Cartridge
Enter No. 47 on Reader Service Card

SynergistiC.........cccceevennns 101
Loudspeaker Systems
Enter No. 48 on Reader Service Card

I K commemac s« M= B sl i e L 55

FOR SALE

» details... A DlFFEHENT
1 KIND OF RECORD CLUB.

Discounts up to 73%, no “agree-to-purchase” obligations.

All labels, Schwann catalog of thousands of titles; classical,

pop, jazz, country, etc. Discount dividend certificates. News-

letter; accessories; quick service. 100% iron-clad
guarantees, Write for free details.

drneg DISCOUNT MUSIC CLUB, INC. DEPT. 14-0677

650 Main Street, New Rochelle. N.Y. 10801

SHOP AROUND — UListen to every speaker available
then come to Cyberacoustic Laboratary and hear RTR's New
Direct Drive Electrostatic OR-1 speaker system at Phila
delphia’s exclusive distributor — by appointment — 233 E.
Lancaster Ave., Wynewood, PA 19096; (215) 667-3048.

SP4 — SP4 — SP4
New analog module preamp from Audio Research with their
new D100 amp, more need not be said! Barclay Rec. & Elec-
tronics, 233 E. Lancaster Ave, Wynwood, Pa. 215-677-
3048

CABINETS FOR DYNACO preamps, tuners. Quadaptor,
Stereo 120. Literature. Geometrix, Box 612, Mexico, MO
65265

AMBIENCE DECODER FOR REAR CHANNELS, $149.95
Free literature. Huntington Electronics, Box 2009-A. Hunt-
ington, Conn. 06484.

NATURAL SOUND
invites you to hear the Sleeping Beauty, the new state-of-
the-art cartridge from Great American Sound, the amazing
Rogers mini-monitors with the M & K Bottom End, the new
classical and jazz Audio Lab recordings brought to you by A
TRAIN LTD Hear Thaedra and the new Ampzilla Il.. the
world’s finest amplifier.

Hear some of the world's finest equipment: Fulton, KEF,
Quad, Acoustat, Lentek, Magnepan, Rogers, and Visonik
speakers. M & K subwoofers, Great American Sound, Mark
Levinson, Naim and DB Systems Electronics, Bravura, Para-
gon, and Rappaport preamps and the Paoli 60M tube ampli-
fiers. Hear the Linn Sondek, Ariston and Connoisseur turn-
tables with Grace, KMAL, and Formula 4 arms and Shure
V15II1-G, Satin, Denon and Fidelity Research Cartridges, Teac
Esoteric and Otari tape decks,

It you are interested in THE state-of-the-art system, call or
write us for details about the soon to be released Fulton Mu-
sical System. If you are interested in state-of-the-art record-
ings, Audio Lab, Levinson, Fulton, M & K, European im-
ports. . .write for a copy of our newsletter and catalog of au-
diophile records. NATURAL SOUND. 315 South 11th
Street. Lincoln, Nebraska 68508. (402) 475-3325.

CO4 ENTERTAINMENT SYSTEM. Panasonic RE-
8484/SL-701. AM/FM. 8-track tape, records. Six pieces,
beautiful walnut. new. Won prize, no space. List $660, sell
$350/offer. Maxwell Strange, 11710 Wayneridge Ct.. Ful-
ton, MD 20759; {301) 725-3858.

Magnetic Tape
Enter No. 49 on Reader Service Card

TTI@AC . comrmesmrinhe - i s e - s im0 .87
Amp/Preamp
Write Direct to Advertiser

Technics......... Cov. IV
Turntables

Enter No. 50 on Reader Service Card
1 DR el O SO R s Vb 4 33
Magnetic Tape
Enter No. 59 on Reader Service Card
Ultralinear. .. .......ccnieiviiiiiniiicceessenensinniaee 097
Loudspeaker Systems
Write Direct to Advertiser
R. Allen Weach & ASSOC. ........ccccovircninicniccnciiininnn. 105

Turntable
Enter No. 51 on Reader Service Card

Yamaha..........
Hi-Fi Components
Write Direct to Advertiser

AmericanRadioHistorv Com

MARANTZ 500 power amplifier $700. Excellent condition,
original packing and instruction manual. S. Teachout, 2636
Humbeldt Av. S. Minneapolis, MN 55408 (612) 374-2832.
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IS your name and
address correct?

Please check the address label
on this issue of Audio. If not
accurate, please send corrected
label, with this notice, to:

Circulation Department

Audio

North American Building

401 N. Broad St., Philadelphia, PA 19108

POLK AUDIO MONITOR SERIES

AUDIDO BREAKTHROUGHS now has on demonstration the
remarkable new Polk loudspeakers. Compare them to the fi-
nest loudspeakers in the world. Both the Seven ($129.95
ea.) and the Ten {$199.95 ea.} utilize high definition polymer
laminate hass-midrange drnivers, wide dispersion soft dome
tweeters and fluid coupled sub-bass radiators They are ca
pable of reproducing a mghly defined phase accurate three
dimensional sonic image which rivals the thousand dollar su
per speakers. They sound great with a small receiver. yet re-
veal the fine subtieties of state of the art electronics hke Le-
vinsgn and G.AS Shipped free n US Send for tree bro-
chures on Polk or our other fine lines. AUDIO BREAK-
THROUGHS, 1681 Northern Blvd, Manhasset LI NY
11030 516-627-7333

POLK AUDIO and AUDIO DEN
The Audio Den is proud te have on display and d tra-

PROTECT YOUR LPs. Poly sleeves tor jackets 8¢ round bot
tom nner sleeves 7¢ Poly lined paper steeves 15¢ White
jackets 35¢ Postage S$1 50 House of Records. Hillburn, New
York 10931

Professional Hi-Fi Home Study Course—Instructors in-
clude Len Feldman, Julian Hirsch, Larry Klein and Larry Zide.
Send $2.00 for full color AUDIO PRIMER and information on
joining (SAC) Society Audio Consultants, Dept. A 49 East
34th St, New York, N.Y. 10016.

CONN. AND WESTERN MASS.'S

LARGEST STEREO DEALER
@ Accuph ® Audio Technica @Epicure @ Dahlquist
®B&W ®dB Systems ®Crown @ Quatre @ Phase
Linear @®SAE @ESS ® Soundcraftsmen @ Magnepan
©® Magneplanar @ Mayware ®Grace ®Tandberg @
Technics @SME @ Ortofon  ®Revox OTEAC @DBX
®Beyer OStax  @AKG ®Nakamichi ®Sequerra @
Hartley Woofers @ Harman-Kardon @ Rabco @ Avid and
more.

FRED LOCKE STEREO
Avon East Hartford New Haven
203-678-1797 203-289-3231 203-787-3469
Newington Waterbury Orange
203-666-0555 203-757-9296 203-795-5757
Springfield, MA. Professional Products Division
413-782-1111 203-828-1124

FLORIDA AUDIOPHILES
fried, G.AS., Denon, Stax, Fulton, Quad, Grace, Hartley, Linn-
Sondek, ERA, Formula Four, Decca ribbans and cartridges,
KMAL, Goldring, Sonus, Luxman, Kenwood “Rock” tables. Mi-
cro-Seiki, Optonica, Audiophile records from Audio Lab, Ark,
Sheffield, Crystal Clear, AR. House Of Stereo, 8169 Arlington
Expressway. Jacksonville, Fla. 32211; (904) 724-4988.

MAGNECORD 1024 good condition $295. Hewlett-Packard
122A Dual Trace Scope like new with cart. $400. Tapes,
blank and pre-recorded, send for list. Russell, 7 Normandy
Court, Binghamtan, NY 13903

CITATION 1 preamp, excellent. $195. J. Head, 5454
Amesbury #1215, Oallas, TX 75206

tion the amazing Polk Audio Monitor Series. Our customers
say. “Fantastic! Compares with the finest loudspeakers |
have heard. Probably the best value in the history of au-
dio!!!” Audiogra™ , from the Audio Advisor said, “"We were
so impressed that we could not believe the prices. . .Other
5200 speakers simply do not come close to the standards
set by the Model 10. .. And at their price, they are simply a
steal.” Come in for an audition or write us for information on
Polk or our other state-of-the-art products. Polk is shipped
free in the continental U.S. Monitor 105 - 199.95 ea. Mon-
itor 75 129.95 ea. and the incredible Mini Monitor 79.95 ea.
Audio Den Ltd. 1320-34 Stony Brook Rd. Stonybrook L.I,
N.Y. 11790, 516-751-3350.

HIGHEST QUALITY USED EQUIPMENT: Yamaha C-1 pre-
amp, $1000; Marantz 208 tuner. S400; IMF TLS-80 spks,
$640 ea; IMF Studio 3B spks. $300 ea; IMF Compact I
spks. $95 ea; AR LST2 (demo) spks, $250 ea; Mcintosh
MC2105 amp, $600; Mcintosh MLIC spks, $500 pr;
Mclntosh ML2M spks, $425 ea; Mcintosh MRS5S mono tuner
$150; Sansui GSD-1 “0S” decoder. $175; Audio Research
SP3 preamp, $450; Audio Research SP3A-1 pre-amp, $650;
Marantz 33 preamp, $280; Marantz 3600 pre-amp. $350;
SAE Mk 30 pre-amp, $180 Thorens TD125 w/SME, $300;
Marantz 18 rec, $475; JBL SE401 amp, $150; Crown
DC300A amp. $600; Phase Linear 700 amp, $525; Dayton-
Wright XG8 MkII spks (Four) w/power supply. $2000 com-
plete. All used equipment guaranteed 90 days parts & labor.
Audio Consultants Inc., 517 Davis Street, Evanston, IL
60201. (312) 864-9565.

KOSS MODEL ONES - mirror imaged pair $1395. SME
30091) arm non-detachable $75. Both mint 919-467 4425,

PIONEER CS-63DX speakers mint. $295 pair. {717} 454-
1020 after 4:30

JBL HARTSFIELDS (375, SF402 builting 1504C, etc.}. Oil-
ed walnut. Original owner {1965). Near St. Louis. $1250
pair. 6-9PM Central. 618-566-4383.

SPEAKER KITS Philips drivers. Now available in San Fran-
cisco. Listen before you buy. {415) 647-6538.

AUDIO RESEARCH SP-3A-IN $450; Quad 33 (new).
$165; Quad 405 {new} $360; both $500; Decca Arm w/lift,
$75.404-288-7612

JBL - 4333 STUDIO MONITORS (2} excel. cond. - $550
ea. {717) 397-1763.

CROWN 812 $450, Ampex 601 $100, Aitec 1567A Mixer
Amps $250 each, E-V 649 Lapel Mics $20 each. All in port-
able cases and in excellent condition. {408} 354-8368.

MARANTZ 10B $550, 7T $225, BOTH $675 with cabinets,
all original paperwork Revox A77 $375, G36IIl in custom
cabinet $195 Thorens TD224 (rare changer) Shure V15
$225. All plus shipping. Whitson, 6827 Rosemary Lane,
Charlottee, NC 28210 (704) 366-8787.

LOWEST PRICES ON STEREO-ESOTERIC COM-
PONENTS!!! Dver 150 brands. Write for quotes. Audio Un-
limited, 3386 Golf, San Jose, CA 95127. (408) 251-8776
S-Th 6-10.

VESTIGAL ARM $50: SME 3D09 Il IMP. §75; Audio Tech-
nica AT20SL $30; Ortefon SLISE MK Il $25; FR-FRT-3
x-form $150. All mint. D. Peace, 517 Rosalie Ct. Virginia
Beach, VA, 23462.

10%" Recorder Specialists: Fresh Scotch L/N 3600 ft. on
new %" NAB metal reels five for $35.00. New low noise,
high output Ampex tape on 10%" metal reel, six for
$35.00. Reconditioned NAB metal 10%" reeis, $24.00 per
dozen. 10% on above for postage. Other tapes also on spe-
cial, write for catalog: Sound, POB 88338, Atlanta, GA
30338.

THOUSANDS OF LIKE NEW LP's and prerecorded tapes.
Catalogue - $1.50. House of Records, Hillburn, New York
10931,

AUD10’S H)-FI HANDBODK
Complete reference guide to over 1,000 components in-
cluding prices and specs. All arranged in tabular form for
easy comparison. Plus over 30 outstanding articles on audio
topics, trends and advances. State-of-the-art reading for audi-
ophiles. Only a limited quantity available. Over 200 pages.
Send $4.50 {including shipping and handling) to: Jean Davis,
Audio Hi-Fi Handbook, 401 N. Broad St., Phila, Pa. 19108.

NAME BRAND RECORDING TAPE, custom loaded. Avail-
able in cassettes, reels, and cartridges. Huge savings direct
from manufacturer. New catalogue now available, MJS, 516
Brooks, San Jose, Calif. 95125 {408) 998-2693.

HI-FI ENTHUSIASTS WANTED!! £arn more than just spare
money in yous spare time. We need campus representatives
to sell name brand stereo components at discount prices in
your area. High commission. no investment required Serious
inquiries only, please Contact: Alan Weisberg, K&L Sound
Services Co. 75 N Beacoen St. Watertown. Mass. 02172

AMPEX TAPES
Ampex Audio Studio Mastering Tapes. 631-641, 406-407,
and “GRAND MASTER" in stock for immediate shipment %",
%", 1" & 2" Factory fresh. Best Prices. TECHNIARTS, 8555
Fenton St., Silver Spring, MD 20910 (301) 585-1118.

CANADIANS: Best Hi-F) discounts on over 96 leading Hi-Fy
brands Many exclusive factory closeout and special deals
Quotations via return mail. Nationwide mailorder service
FREE catalogs jam packed with bargains in Hi-Fi equipment,
tape and recording accessories, calculators. telephones and
accessories kits parts. etc. Hundreds of factory and govern-
ment surplus specials too! American inguiries welcome Rush
free catalog request to ETCO Dept AUA Box 741 Montreal
H3C 2v2

TANNOY SPEAKERS all models, Quad-405 amplifier, 33
pre-amplifier. Write to Nat, 423 South Sixth Ave. Mount
Vernon, NY 10550.

SONY TC-580 plus 6 scotch classics; rarely used; year old;
$320 or offer; Larry: (518) 438-3179 - 6 pm (EST).

LOUDSPEAKER DESIGN COOKBOOK - Design information
for air suspension, reflex, resistive and distributed pert, pass-
ive radiator, and TL's. 9 charts, 34 illustrations and 33 refer-
ences make this one of the most comprehensive references
available. Price includes no-charge woofer analysis (0. im-
pedence curve, cone mass, complience etc.} {One pair per
customer, you pay freight and insurance) Excellent source
book for both enthusiast and professional. $6.50 to Speaker
Research Associates, 3959 S.E. Hawthorne, Portland, ORE.
97215,

BGW 250B AMPLIFIER, nearly new, and Phase Linear
4000 Preamp, older but mint, $375 each. (212) 866-4934.

CROWN 0C-300A $550: Levinson LNP2 $1750; ARLST
$700 pair; Teac 450 $300; Marantz 150 Tuner $450; Bose
Series |1 $400. 318-276-4576

ACOUSTAT-X ELECTROSTATICS. Two menths old, perfect
condition. $1650. Bob Maas, 1332 Lincoln, Evansville, In-
diana 47714. 812-424-3436.

AmericanRadioHistorv Com
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AUDIO RESEARCH EC-4a electronic crassover; SP-3a-4
preamp; Dual 76a, Dual 75a amplifiers. (919) 967-4781 af-
ter 9:00 PM EST.

AUDIO RESEARCH D-100s $850 each; EC-4A, $275; III-A
TM., $600; Janis-styled subwaoafers, $250 each; Rabca SL-
8E. $100; Dave, 614-474-6697 after 10 pm.

COLORADO'S AUDIO ALTERNATIVE — Boulder Sound
Gallery, Ltd. — Purveyars of unusually fine audio systems
and service to meet the needs of all serious music lovers. Our
praduct selectian includes the Acoustat X ESL, Allisan, B& 0,
B & W, Dahlquist, dbx, Oynavector, Fidelity Research, Fans,
Luxman, Magneplanar, Mark Levinson, M & K Sound,
Quad Acoustical, Quatre, RAM Sound Concepts, Stax,
Supex/Sumiko, Yamaha, and Ultraphase, Demo Lux M-6000
amp with new warranty available.

1200 Pearl, Boulder, Colorado 80302; 1-303-444-2626

EVERYTHING ON OPEN REEL! Classical. Popular. Dolby.
Quadraphanic. Latest releases. For "Reel News,” send $1.00
Barclay-Crocker, Raom 857 A 11 Broadway, New York
10004

OECOURSEY ACTIVE ELECTRONIC CROSSOVERS
Madel 110 dividing network. complete with regulated powes
supply, far bi-amp, tri-amp, or quad amp. Custom assembled
to meet your spetifications. Monaural, stereo or with derived
third channel. Plug-in Butterwarth (maximally flat) filters; 6,
12. or 18 db. per actave at any desired audio frequency. OP-
TIBNS Summer for single woafer systems. VLF hi-pass fu-
ters for elimination of subsonic noise, derived third channel
FOR OEM OR HOME ASSEMBLERS: Model 500 or 600 dual
filters. Regulated power supplies. Wnte for new brachure.
OECOURSEY ENGINEERING LABORATORY. 11828 Jef-
ferson Blvd, Culver City, CA 90230. Ph. (213) 3979668

DAYTON WRIGHT XG8 mk Iil rosewood - $1850, Oaytan
Wright DW 535 head-amp - $225, Nakamichi MCB100 cart-
ridge transformer - $59, Technics SP10 B/C - $295, Levin-
son JC1-AC - $149. All mint with full warranties. Baland,
5100 W. Clearwater No. A3, Kennewick, WA 99336. 509-
783-9038.

THE SENSIBLE SOUNO

In issue No. 2, reviews for the first time anywhere - DCM
Time Windows, Grafyx SP-10, and Marjen | speakers. $35
August systems Mod for Dyna PAS3x, Quatre BOD-1B pre-
amp, AKG K140 and Superex PEP-70E headphones, Hegeman
Probe, Bigston and Technics 677 cassette decks. Also - Au-
dio Pulse, Onkyo TX4500, Decca Brush, Shure M95, Phase
Linear 400, four new direct discs, and much more. Subscribe
- §10, $11 Canada, $16 Foreign. 403 Darwin, Snyder, NY
14226.

IN CONNECTICUT AUDIO RESEARCH is available at FRED
LOCKE STERED Hear the incomparable new D 100, SP 4 and
Tympani I-D in acoustically designed rooms! FRED LOCKE
STERED, 216 W. Main St.. Avon {203-678-1797), and 1533
State St., New Haven {203-787-3469)

AUCIO DEN LTO
After careful auditioning we are proud to add to our already
fine line of audio products,
the BRAVURA & DB preamp
RAPPOPORT preamp
INFINITY {including BLACK WIDOW tonearm)
ROGERS MONITOR loudspeakers
YAMAHA ard CM
NAKAMICH!
We also carry Fultan (60, 80, 100 in stock), Dahlquist, RTR,
Polk, Avid, Magneplanar, Quad (ESL and electronics), Lux,
Onkyo, B&0, Revox, Crown, Sonus, Grado Signature, Denon,
Grace Formula Four and Sheffield Labs.
FREE INSTALLATIONS [N NY. AREA. NO CHARGE FOR SHIP-
PING.

AUDIO DEN LTD

1320-34 Stony Brook Road
Stony Brook, New York 11790
516-751-3350

VARIETY USEOD RECOROERS amplifiers, microphones,
speakers, bargain prices call 215-947-6217, write S. Spiel-
man 2440 Walton Rd. Huntingdon Valley Pa. 19006

Avant-garde
14583 Big Basin Way
Suite 2B, Saratoga, CA 95070
(408) 867-6677

OYNAVECTOR
at
THE LISTENING ROOM INC.
590 Central Park Avenue
Scarsdale, N.Y. 10583
Tel. {914) 472-4558

THE SENSIBLE SOUNOD: ONLY audio equipment testing
publication with a “best sound far the maney” philasophy -
for perfectionists on a budget. Subscribe. $10, 11 Canada,
16 foreign. 403 Darwin, Snyder, NY 14226,

GRACE G-707 $90; G-940 (New) $125. 4 Dyna MK Ill Qut-
put Transformers $30 each. Sony 3200F $200. James Eb-
bert, 770 Holly Rd., Wayne, PA 19087.

USED COMPUTER TAPES. 1/2" width, 2400 feet, 10-
1/2" reels. $1.95 each. {Audio Magazine Boax No. 476-3)

Just getting started? ldeal equipment for beginning of
your own recarding studio. Complete Presto mono disc cut-
ting system, 6N 33-45 rpm table, playback arm, ID head, hot-
stylus, chip removal 5 outside-in lead screws, diameter
equalization, 41A Limiter, 88A amp. approx. 100 blank ac-
etates $900; 4 line-4 mike mono mixer $300; Gotham-
Grampian mono mastering system with extras $1000.

Upgrading your present system? Complete Fairchild Mad.
642 Stereo mastering system with accessories and spares
$4,500. Miscellaneous: Espey Audio Signal generator 101
$25; Luxo L-2 mike stand $20; RCA 50w amp $50;
Mcintosh 10w amp $S40: RCA 70w amp $15; 4 rackmount
shelves $8/each; rackmount cabinet $15; RCA mono disc
recording head $50; Peirce 260 wire recorder $35. New 7”
printed record mailers $6/c; 7 tape reel with box
$7.50/30; 7" tapebox $7.50/50; 3" reel with 5 min. tape
$7.50/25: RMR, P.0. Box 1387, Cheyenne, WY 82001.

KLIPSCH-CORNWALL designed speakers. 52x31x18 $750,
offer. Box 12, Mandan, ND 58554,

LOW NOISE RESISTORS—%W, 5% from 1 to 4M7 ohms
tor 3'%4¢ ea. 50 per value $.85 Postage & handling $1. Send
25¢ for catalog, sample & specs. Components Center, Box
134A, NY, NY 10038

INNOVATIVE AUDIO
Audio Instruments & Service far the music lover & audi-
ophile. Drop in to experience us. You will experience a home-
like atmosphere as much as you need honest & concise infor-
mation, unmatched service, superb facilities & a goad time.
Mark Levinson, Sequerra, Dunlap Clark, IMF Intl, Innotech,
Audio, Acoustat, Quatre, Spendor, AGI, DB Systems, Yamaha,
SAE, Accuphase, Stax, BGW, OBX, Klipsch, ADS, GHM, Micro-
seiki, Linn Sondek, Teac. Revox, Ortofon, Denon, Supex, Gale.
INNOVATIVE AUDIO
129 Degraw Street, Brooklyn, NY
(212) 596-0888

WESTCHESTER, FAIRFIELO COUNTY
THE LISTENING ROOM INC.
590 Central Park Avenue
Scarsdale, NY. 10583
Cordially invites you to audition our fine of equipment.
AMPZILLA )| ®SON OF AMPZILLA @AUDIOANALYST @
THRESHOLD @ DAYTON @ WRIGHT ESL @ DAHLQUIST
® DENON @ DUNLAP CLARKE @ GRACE @®JANIS @
KEF ®LUXMAN ©OM & K ®NAKAMICHI @ PARAGON
12 ®S AEC OSEQUERRA @STAX @TANDBERG @
THAEDRA @THOEBE @ ANTHEM ARRAY @ QUAD ESL
®YAMAHA ®
AUDIO PULSE DIGITAL DELAY SYSTEM
DYNAVECTOR TONE ARM DV 505

CENTRAL OHIO
Audiophile Art
Headquarters

GAS + AUDIO RESEARCH
SAE + LINN SONDEK + FONS
TASCAM « MAGNEPAN
MAGNEPLANAR + KLIPSCH
GRACE + KIETH MONKS
SUPEX « FIDELITY RESEARCH
STAX « ROGERS « LUXMAN
AUDIO PULSE

[us{om S|EREC &

1391 S. Hamilton ARd. Columbus, OH 43227
235-7575

AMPEX TAPE—NEW 1800 on 7" reel 12 for $18 POST-
PAID, 1200° 12 for $13 POSTPAID— free list—WIDE RE-
SPONSE, 6114A, SANTA MONICA BLVO., HOLLYWQOOD, CA
90038.

NORTHWEST AUOCIOPHILES
THE TIN EAR presents high definition audio components for
the discriminating music lover

AUDIO RESEARCH  NAKAMICHI MARK LEVINSGN
BEVERIOGE MAGNEPLANAR TREVOR LEE
YAMAHA FULTON AUDIDANALYST
ROGERS AKG TECHNICS
LUXMAN GRACE DAHLQUIST
SUPEX LINN SONGEK QUAD

FORMULA 4 QUATRE SONEX

Also: Audio Lab, Levinson, Pathi Marconi, Sheffield record-
ings.
THE TIN EAR STERED CENTER
704 SYMONS, RICHLANG, WA. 99352
{509} 946-4459 Tues.-Sat.

OPAMP POWER SUPPLY
For Opamp filters, amplifiers, etc. Delivers +15 voits at 50
ma, regulated. Compact; suitable for PC board mounting. Each
$27.50. DeCoursey Engineering Laboratory, 11828 Jefferson
Bivd., Culver City, CA 90230. Ph. {213) 397-9668.

CORNER HORN SPEAKER ENCLOSURE KITS Send for
free brochure. Kneller Audio Cabinets Dept "A”, 6428 W.
27th PL. Berwyn, lllinois 60402

INFINITY OSP switching amplifier w/matching Infinity FET
preamp. 6 months mint. $1800 buys both. Call 206-839
7662

CONTROL 1 - Signal Activated automatic power shut-off for
Component Systems. $49.95. Electramedia Oesign, Inc.. Box
26. Livingstan, N.J 07039

CYBERACOUSTIC LABORATORY is a research and devel-
opment center cambined with the mast scientifically ad-
vanced audio acoustics lab. Exciting new product lines-for
76-77 including: Audio Pulse Home Digital Defay Line,
Acoustat Direct Tube Drive Electrostatic Spkr.. Crown’'s New
High Definition Series of Amps and Preamps, Fulton Systems,
Infinity's New Quantum Spkr. Series, Luxman Ultra-High Fi-
delity Solid State & Tubes. IMF International Spkrs. RTR
Point Source Direct Drive Electrostatic Spkrs., IM Fried Mod-
els H, M, D, R I L, Q. & S Spkrs. Denon Blk. & Wht Carts..
Stax Electrostatic Spkrs, Nakamichi's Recording Director
Series of Electronics, Source Engineering’s New Noise Reduc-
tion System, EMT Moving Coil Cartridges, Transcriptors TT,
Sonus Carts., Otari Oecks, KEF Spkrs, Spendor Spkrs.. For-
mula 4 Tonearms Potk Spkrs. Fons TT AND MUCH
MORE!!!! 233 E Lancaster Ave. Wynewood, PA 19096,
215-667-3048

SAVE ON SACREO COWS-Bose, SAE, JBL, Thorens, Philips.
Over 50 tap brands. Write for quotes. SOUTHBGUND SGUND,
P.0. Box 52508. Atlanta, Georgia 30355.
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DON'T BE PUZZLED
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WE'LL FIT THE PIECES

Gg- GARLAND AUDIO. INC

BERKELEY SAN JOSE

3101 TELEGRAPH 2960 STEVENS CRK
415) 841-1591 308 244 -6724

TUES -FRI 11-6. SAT 10~ 5 CLOSEDN -SUN MON

WE WILL BEAT any price sheet in America. Featuring TDK,
MAXELL. and others. Tape World International. 220 Spring
St., Butler, PA 16001,

ESS AMT - 1 TOWERS, perfect condition. Cail (717} 761-
6676

AUD!O RESEARCH EC-4A crossover. Little used. Mint con-
dition $270. (301) 681-7462 evenings.

DYNAKITS, DYNASPEAKERS, SHURE, SME—Ilowest
prices FRIED LOUDSPEAKERS {not discounted). Perfectionist
modifications. Underground HiFi Sales, 324c Broadwater
Road, Arnold, Md. 21012. (301} 647-0919

ELECTRONIC CROSSOVER, Sony TA-4300, for bi-amp or
tri-amp stereo. With instructions $100.00. B. Penn, Box
2145, Decatur, IL 62526; 217-428-4168.

IN PURSUIT OF EXCELLENCE WE OFFER: Luxman, Day-
ton-Wright, Nakamichi, . M. fried, ADS, Stax, BGW, Revox,
Philips. Ortofon, SAE Beyer, DBX, Mcintosh, JBL, Klipsch,
Harman Kardon, Decca, SME, Dahlquist. Yamaha, Sound-
craftsmen, Teac and more. .. .. Also custom room equal-
ization, individually damped Altec and JBL Menitors and an
ongoing equipment evaluation program. THE HOUSE OF
SOUND, 821 Kent Avenue, Baitimore, Maryland, 21228, Tel;
301-747-5260

FUTTERMAN CAPACITOR COUPLEO output trans-
formerless tube amplifiers, manufacturers-patentees; Refer-
ence Loudspeaker system using KEF drivers, esoteric audio
dealers sought. Rare find C/M CC-2A preamp, simple no
frills, no nonsense, exceptionally quiet. only $250. C/M
RR805 professional rack-mount stereo receiver, $600.
Promethean rare “silk purse” cartridges, exceptional clarity,
$135. Crown SS824 tapedeck, mint $900. We sell at sav-
ings most esoteric audio equipment, inquire. GOLDEN EAR,
Box 2189, Riverview, Michigan 48192, (313) 479-1234.

QUINTESSENCE PREAMPLIFIER, Dynaco ST-400, Tho-
rens TD-126, Sennheiser HD-414X, Harman-Kardon $830.
All perfect. Make offers. 401-521-2072.

THE ABSOLUTE SOUND™  in its current issue (#9), re-
views Audio Research’s solid state pre-amp and amplifier; In-
finity's Black Widow tone arm and FET pre-amp; the much-
discussed Van Alstine Double Dyna 400; Ampzilla I the
Goldring 900 SE cartridge; the Dahiquist sub-woofer and
electronic low-pass filter; the ReVox A 700; the Heath AA-
1640 amplifier; the Hegeman Input Probe; the Janis sub-
woofer: the Sony MX 20 mixer; Yamaha's C-1 and C-2 pre-
amplifiers; the Luxman PO-121 tumtable; the Yamaha B-2
amplifier; the Acoustat-X full-range electrostatic {again, no
less); the Fulton J. Modular speaker system; the AGI-511
pre-amplifier; the Fidelity Research Mk 1If moving-coil cart-
ridge; the Empire 20002 cartridge; the Dyna 410 amplifier;
the Grado Signature cartridge; the Koss Pro-4aa headphones;
the Yamaha HP-1 headphones; the Stax tone arm — and,
would you believe it, much more. And, then, there's the be-

KLIPSCHORNS $1350. Mcintash C-26 Pre-amp $300;
MC2100 Amp S450. All equipment same as new. Witliam
Haynes, 7117 Yellow Bluff Rd.. Panama City, Florida 32401
{904} 769-1221.

DON'T MISS THE BIG ISSUE NO. 2 OF THE
AUDIO FORUM

Our 2nd {on-time!) issue features a massive 20+ page re-
port on this years giant CES Trade Show. The rumars of ali
the super new gear are running wild! AUDIO FORUM will be
there bringing you the behind the scenes story of ALL the
new audiophile products and the people behind them. And
this big plus: The magazine can be in your hands in early
July—months before anyane else can {or will} publish the
story. So don't wait. Subscribe today by sending $15 ($20
overseas) to: AUDID FORUM, BOX 578, Fairfax, CA 94930.

AUDIO FORUM: The ONLY on-time audiaphile journal!

ONLY AUDIO CULT, THE ESOTERIC AUDIOPHILE
“MAGAZINE" ON DOLBY-1IZED CASSETTE, uses
sound to talk about sound. Record auditions; equipment
reviews; subjectivist dialogues; mini-documentaries. Pro-
duced quarterly by broadcast professionals and a net-
work of correspondents. Subscriptions (limited time
only) $16 yearly. AUDIO CULT 210 East B6th Street,
NY. N.Y, 10028. The way to an Audiophile’s head is
through his ears.

SERVICE EQUIPMENT: B-K 1431 oscilloscope, B-K 280
DVM. (919) 967-4781.

ginning of our investigation into why American records
sound so awful: The president of a small high-quality US.
company telis the truth about his frustrations trying to get
good-sounding, reliable discs. Furthermore, we give you a
guide to imported records. how to get them and where. The
record review sections have been expanded and our listing of
super discs is back, naw replete with film music. As a further
enticement {to get you to subscribe, of course), we will be
reviewing, in upcoming issues Dick Sequerra’s first loud-
speaker, the Metronome 2; a new generation of solid-state
devices that are supposed to reduce or eliminate transient in-
termodulation distortion, including amplifiers from Kenwood
and FM Acoustics (of Switzerland). There’s big news in pre-
amps as well, including the Rappaport Pre-la. an all-new
venture from Infinity, and the improved JC-2 from Levinson.
You get all this and more for $12 {four issues)—plus $2 if
you wish the magazine sent first class. Canada, $13 (plus $2,
tor first class); outside North America, $16 {air). Back issues
{1-8), $3 each. Send your checks to The Absolute Sound,
Box 5z, Northport, New York, 11768.

1 PR. NEW JBL 4320 speakers S$1150 - best offer; ¥ pr.
new JBL 4320wx speakers $1200 - best offer; 4 AKG #451
mike {new) $175 ea.; 2 AKG #224 mike {new) $200 ea. 4
JBL #2405 Razors new $75 ea. Call 302-798-1856.

THE IMPORT ALTERNATIVE offers those interested in
classical music on British records a buying service. The EMI
Numerical Catalogue is available for $2.75. For further infor-
mation please write: Import Alternative, 3023 M Street NW,
Washington, 0.C. 20007.

TYPE YOUR SLIDES! Sizes 3% x 4 $2.35 per 50 and 2 x 2
$2.85 per 100 plus postage. Radio Mat Slide Co. 444 N.
Peninsula Drive, Daytona Beach, Fla. 32018

PAIR - LIMITED PRODUCTIDN KLH SCX3 column loud-
speakers. Acoustic compliance - D.V.R. design. 1 month old.
factory cartons, warrantees $700 (evenings) 516-1Y3-7048.

THE WAREHOUSE — LOWEST PRICES ON TYPEWRITERS,
MANUAL AND ELECTRIC. Alf brand new, factory sealed, and
fully warranted. Free catalog and prices. YOU CAN'T BUY IT
ANYWHERE FOR LESS! Fast service. THE WAREHOUSE, Dept
18, 187 North Main Street, Milltown, New Jersey 08850

MILWAUKEE & WISCONSIN'S ONLY

TRUE AUIDOPHILE DEALER
Specialists in components by Audio Research, Dabhlquist,
Transcriptors, SAE, Nakamichi, Bozak, SME, DBX, Revox, In-
finity, RTR, Phase-Linear, Tandberg, G.A.S., London-Decca,
Stax, Sonus and over 50 others. Wisconsin’s ONLY Audio Re-
search dealer with their new product line on demonstration.
Plus one of the truly largest displays of tape decks & acces-
sories in the entire country. Over 130 machines on display.
WACK ELECTRONICS, INC. 5722 W. NORTH AVE. MIL-
WAUKEE, WI. 53208

KLH MODEL SCX-3A speaker mint condition, $625.00. Cati
1 (301) 742-5939

BACK ISSUE MAGAZINES. Over 200 titles. 1890 to
1977. Send Stamped Envelope. Free List. Everybody's Book-
shop, Dept. AU, 317 West 6th, Los Angeles, Calif. 90014

—~NORTHERN OHIO AUDIOPHILES-—
Akron's GOLDEN GRAMOPHONE {owned by audio sys-
tems) —Audio Research, Nakamichi, Magnepan, Great Ameri-
can Sound, Linn Sondek, AOS, Advent, SAE. Grace, Denon,
Stax, Sonus, Grado Signature |, Vestigal, and many other fine
audio components. 2858 W. Market St., Akron, Ohio 44313,
216-864-4411.

RIAA DISC REPRODUCING PREAMPLIFIER KiT
DESIGNED BY TREVOR LEES

A single gain stage employing four ECC 83 tubes with 46dR
of gain at TkHz. Oesigned to fit inta a Oynaco PAS preamp;
with three phano inputs plus switching for three aux inputs
and tape in and output. Kit includes two new PC boards
w/all campanents premounted and power supply capacitors.
Approx. assembly time: one or two hours.
$175. {Calif. residents add sales tax) $185. outside U.S.
Black Anadized Faceplate $25. $30. outside U.S.
Sound Quality? Write for a copy of a review that appeared in
Sound Advice.

MR. AUOIC CORP.

P.0. Box 4489
Berkeley, CA 94704

MINT: YAMAHA CA-1000. CT-800. SAE IIICM. SME
Tonearm (detach.). NEW: Luxman P-121 turntable. (518)
783-6890, Albany, N.Y.

RECORDING TAPE - Money savinj values! Maxell, TOK,
Scotch. Cassettes. 8 tracks, reels. Free price list. Northill
Sales, Box 98014-A Des Moines, Wa. 98188

PERFECTIONISTS PREFER DYNAKITS
Before Purchase You Owe Yourselt Qur Quote Mainline 11a
971 Fronheiser Johnstown, PA 15902

MXR’s 10 Band equalizer, Discwasher Systems, Maxell Tape.
Discounted. N.A.B. Audio, Box 7 Dttawa, IL 61350
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FOR SALE

FOR SALE

FOR SALE

SOUND GUARD $5.75. Refills two for $7.35. All postpaid
USA. Coastal Cinema, 1428 San Marco, Blvd., Jacksonville,
FL 32207

Discounts on most high-end lines. Free shipping.
AUDIOBROKERS
909 W. 77th Street, Sa. Drive
Indianapolis, Indiana 46260

AKG, AMPZILLA, ARISTON, BEYER, CIZEK, CROWN,
Dahlquist, DB Systems, Denon Electronics, Entre, Fons, Grace,
Grado Signature, Infinity, Nakamichi, Ortofon, PHASE LIN-
EAR, PMI. REVDX, SAE. SAEC, Sennheiser, Sequerra, Sony,
Stanton, Stax, Supex, TASCAM, Technics, Thorens, etc.

Hi-FI HAVEN

28 Easton Ave.

New Brunswick, N.J. 08901
201-249-5130

AN AUDIO SALON for discriminating music lovers and audi-
ophiles. Yamaha V. FET - Mcintosh, Mitsubishi, Tandberg,
B&0. Hermary's, 386 El Camino Real, San Carlos, Ca. 415-
591-7194

ESOTERIC PRODUCTS - New and used. Audio Research,
Nakamichi, Ampzilla, Luxman, B&0, Dahlquist, Quatre. Write
for list. STERED SHOP, 107 Third Ave SE, Cedar Rapids,
lowa 52401

FOR SALE: 6 Switchcraft Quadraswitchers (2 630-4A Pro-
gram Selectors, 2 631-4 Amp. Selectors, 2 632-4 spkr. se-
lectors), $99, $189 & $149 resp. or best offer. Call (203}
637-9824.

AUDI0 RESEARCH D-150 best offer over $2000; ESS 504
amp with FAN $520: Jensen sterea Dyna preamp FET-5
MKII $325; Radford ZD-22 preamp $375; EMT XSD-15 cart.
only used a few hours $200; Formula 4 arm $85; Rabco
SL8-E $150; Audio Craft AC300C arm $110; Grado Signa-
ture One cartridge $150; Mcintosh MC240D power amp
$250; Mcintosh MC-75 maono power amp $175; Thorens
TD-125 turntable no arm $100; 4 ea. Electrovoice RE20 mi-
crophones $140 ea; 2 ea. Shure SM53 microphanes
$150 ea.; Shibaden video tape recorder model SV700VC
$500; Panasonic strain guage cartridge Model EPC 450C-11
$60 ea.; custom demadulator power supply for strain guage
cartridge, plugs in to preamp aux input $100 ea.; J.P. Sam-
mut, P.0. Box 186, San Bruno, Ca. 94066

CANAOIANS: ASSEMBLED DYNACO components, hardly
used, mint condition. Stereo 400, $615; PAT-5, $300; AF-6,
$340. Witl cover shipping C.0.D. within Dntario, Quebec and
Maritimes. Shipped fully insured. P.D., 1262 Lemoine, Sillery,
P.0.G1S 1A2

ATTENTION!
Owners of SONUS; B&D; V-15111; DECCA and other high qual-
ity cartridges. Experience true clarity and openness in the
high end. The HEGEMAN PROBE is now available. For info
and/or orders contact: C.S.A, 420 Main St Little Falls, N.J.
07424; (201) 256-3636.

PHASE LOCK LOOP CONVERTER upgrades mono or stereo
FM tuners to latest stereo performance. Free brochure. Lorain
Labs, Box 4095, Morgantown, WV 26505.

MARANTZ 10B TUNER & 7T PRE-AMP, Mattes SSP/200
Amp; w/o cabinets; all mint; sell as package only for $900.
Barry Tinkoff, Box 590, Fall River, Mass. 02722. Call
617/673-6622 evenings.

MARANTZ 7T $325; 8B $225; Both $525. Mint perfect.
(714) 624-3737.

M&K BOTTOM ENO SUB-WOOFERS
POWERFUL, OETAILED, TIGHT, LOW BASS FOR THE
BOTTOM TWO OCTAVES 80-20H2
If you have an ear for detailed sounds in bass, and a dislike
for “tubby” sound, we invite you to listen to the new BE-1A,
BE-1V and the DBE-1A We helieve they are the finest avail-

able sub-woofers.

A speaker for long sustained organ notes is easy to make and
the M&K BOTTOM ENDS are excellent in this regard; but, for
the discriminating audiophile, the BOTTOM ENDS also have:

@Superb detail on drum skin sounds and the ability to dis-
tinguish between various bass instruments.

®Slid feel of floor shack on Flamenco

®Exceptionally smooth transition to Quads ESL's, Acous-
tats, Magneplanars including T/M panels, Magnepan MG-II's,
Dahlquists, Dayton-Wrights, KLH-9's, and other fine audi-
ophile speakers.

®The lowest mid-bass & mid-range coloration of any sub-
woofer we have heard.

ONew M&K universal matrixing & non-matrixing crossover
netwaorks allow the use of ane or two woofers, no bi-amping
necessary, your present stereg amp does it all.

®Extended frequency response, superb tone burst & puise
response, high power handling capacity.

®The new DOUBLE BOTTOM END DBE-1A, our finest audi-
ophile super sub-woofer produces extremely high level deep
bass wavefrants with thrilling detail & definition.

ONew MAK BASS RAMP to aliow BOTTOM ENDS to be
used with high efficiency speakers such as Altec, JBL,
Klipsch, Tannoy, etc. The ramp is passive, works out of your
pre-amp tape in - tape out, and allows the full power of your
amplifier to be available. Front knob adjustable up to 20 db.
of correction.

NEW BASS & TRANSIENT MUSICAL TEST RECORO
VOLUME 1I

®The new Bass & Transient Test Record, Volume I, con-
tains a brilliant array of musical sounds in classical, jazz,
marching bands, organ and opera passages.

®Fach cne is specifically designed to show and test im-
provements you can make to your system, as well as being
enjoyable on their own. A description of each of the twenty
bands tells what to listen for and its significance to audi-
ophile equipment.

®A few critical passages are excerpted and repeated sev-
eral times to avoid needle lifting and plastic deformation dis-
tartion in. A-B comparisons or component evaluation.

®I1 is having an exceptional order rate from high-end audio
dealers and manufacturers. Really demonstrates tubby vs.
tight bass, very low frequencies and extremely high transient
peaks in high frequency crescendos. Available at your M&K
Dealer a1 by direct mail. {$7.50-mail orders add $1.00 for
postage.}

®includes: 1812 Overture Finale with live cannans; Pipe
Organ and Orchestra; Bells; Flamenco Dancers; Xylophone;
Harp; Steam Locomative
BE-1V “"DAVID ANO GOLIATH" - THE ALMOST INVISIBLE

SYSTEM THAT SOUNDS LIKE A HUGE SPEAKER SYSTEM

®The BE-1V is a super sub-waafer with an internally inte-
grated matrixing crossover netwaork designed to work with
the new generation of small super speakers such as the "Vis-
onic “David” 50's & 60's, B&W DM 5s, Roger's LS3/5A,
Jim Rogers JR-149, Palk's, ADS', KEF's, etc.

®The ahove mentioned small super speakers permit ex
cellent decorator effects & when used in conjunction with
the BE-1V yield dynamic range, imaging, low distortion, defi-
nition and frequency response hard to distinguish fram large
audiophile systems.

®Writz for full descriptive literature on specifications and
principles involved. Of course, we don’'t expect you to believe
until ycu hear one of these systems at your M&K dealer.
Please come in and hear it. We have been enjoying watching
that expression of disbelief disappear.

Send for literature and dealer list.

MILLER AND KREISEL SOUND CORPDRATION
8719 Wilshire Boulevard

Beverly Hills, California 90211
213-652-8318

ONE PAIR JBL-L45 Flair speakers with bases new cond -
Jim - 904-245-4244.

BUY HI-FI ADC ® AKAI * AR 1

COMPONENTS DSUHAELRV.VOKC?DSSO SHORE

THE MODERN TEAC ® TDK ® HY-GAIN
WAY: MANY OTHERS

PHONE & MAIL

Call TOLL FREE or write for LOW PRICES

Nationwide 800/854-7769

e 800/472-1783

MCK SALES

250 N THOMAS, PO BOX 2100
L POMONA CA 91766

TANDBERG TR 2075, mint used, $700; Son of Ampzilla,
mint used,$350; 2 Tannoy Devon, new with warranty, $450,
2 Dahlquist DQ-10, new with warranty, $S650. All prices
negotiable. C. Allen Durham, (703) 552-5568 Evenings.

TECHNIARTS

Professional Audio Equipment Showroom, Ampex, AKG, DBX,
Crown International, Malatchi, Orban Parasound, Sescom on
display and in stock for immediate delivery. 8555 Fenton

Street, Silver Spring, MD 20910; 301-585-1118.

MICHIGAN AREA AUDIOPHILES: Perfectionist Stereo
now on display at the EQUINOX STUDIO. Fulton FMI, Mag-
neplanar, Magnepan, Rogers Monitors, Great American
Sound GAS, Ampzilla, Pacli, DB Systems, Linn Sondek,
KMAL, Grace, Win Labs, Denon, Fidelity Research, Prome-

thean and more. 2763B, 441h St. S.E, Wyoming, Mi. 49508;

616-531-4530, 313-482-4801.

TAPE RECORDINGS

RECORDING TAPE SPECIALIST OFFERS LOW PRICES,
FAST SERVICE, WIDE VARIETY OF BRANDS, UNUSUAL CAT-
ALDG. SAXITONE TAPE SHOP, 1776 COLUMBIA RDAD, N.W.
WASHINGTON, D.C. 20009,

RADIO PROGRAMS

0LO0 RAOIO ON TAPE AND CASSETTES. THOUSANDS
AVAILABLE. 6 HOURS $8.00 Immediate Service Catalogue
50c Nostalgic Radio. Box 29K, Peonia, IL 61601

VINTAGE RADIO: Lowest rates, post free, traders welcome:
shows for comics, etc. signals. Box 5063, Station E, Edmon-
ton, Alta., Canada

GOLOEN AGE RAODIO
Box 25215-D. Portiand. Oregon 97225

OLD RADIO PROGRAMS. SALES, RENTALS, DOLBY. CATA-
LDG: $1.00 (deductable}. Airwaves 925FA Eagle Heights,
Madison, WISCONSIN, 53705.

OLD RADI0 SHOWS NEWSLETTER: $6.00/12-ISSUES.
Send SASE for sample. JERRY CHAPMAN, 900 ELMWOOQD,
WILMETTE, IL, 60091.

your best source tfor radio tapes

YESTEROAY'S RAOIO PROGRAMS ON TAPE. Reels, Cas-
settes, Fast-Reliable Service. Catatog S1 00  refundable with
first order ADVENTURES, Box 4822-A Inglewood, California
90302

RENT RAOIO SHOWS Make your own copies or just listen
Great way to buid your collectron reasonably Catalog St re
fundable OTR Rental. Box 1146, Livermore Ca 94550
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new .
model 35 2

stereo music amplifier

10 x 35 Watts=350 Watts. But 10X
the power of this amplifier sounds
only 2X as loud. So why pay for
that expensive big amplifier you
may not need? Write for the whole
story in our FREE CATALOG of
kits and wired units.

Audio Co.

e 35 . 2 power amp

e stereo preamps

® cqualizers

#532 5th Street,

East Northport, N.Y. 11731

SITUATION WANTED

SOCIETY AUOIO CONSULTANTS member and dedicated
audiophile wishes purchase of, or active partnership in, small
to medium sized audio store. Audio Rox A74-2.

OUTCH IMPORTER SEEKS TO REPRESENT High quality

Audio equipment and accessories for starting on the Dutch
market. Write Farlake Audio Postbox 6672 Rotterdam-Hol-
land.

SERVICES

POLK AUOIO PIONEER, DYNA SALES - Expert service - The
Stereo Shop, 3907 Washington Rd. Martinez, GA, 30907
(404) 863-9143

TAPE RECORDER HEAOS re-lapped $15.00 ea. Removed
from machine or stack. One day service. E. Maher, 5 Evans
Place, Grinda, Calif. 94563

DISCO SOUND SYSTEMS - tnstallations, sales, service &
rentals. Mobile DJ available. King Cobra Sound Co. 291
Kings Highway, Brooklyn, N.Y. 11223, Tel: 212-375-4062.

8%x11 CIRCULAR PRINTING. One side. Non confiicting
ads on back. $8.00 per 500 postpaid! Immediate shipment.
We both save money. JEPAGY, 18 Seafoam Ave, Boston,
MA 02152,

STEREO AND GUITAR SPEAKERS REBUILT Fast econom-
ical service. Dealer discounts. SRS 2409 Celo. Ave., Colo-
rado Springs, Co. 80904

COLLECTORS’ CONTACT GUIOE, $4; Sound Search $7;
Unauthorized Duplication of Sound Recordings, $6. Searches
and referrals $10 minimum prepaid. P. Jackson, Recorded
Sound Research, 1506 W. Barker, Peoria, IL 61606.

STEREO SOUND LABS
Factory specs or hetter by 10% on all repairs on major
brands. Warranty 90 days parts and labor. Ship us your gear
properly packed and insured. 4419 John Marr Drive, An-
nandale, Virginia 22003 ({703) 941-5707.

SERVICES

CUSTOM RECOROING SERVICE, Tapes, discs, and vd.
settes. Stereo and mono. Live and copies. Editing Mas-
ters and pressings. High quality at reasonable rates
Joseph Giovanelli, Audio-Tech Laboratories, 2819
Newkirk Ave. Brooklyn, N.Y IN9-7134

CROWN INTERNATIONAL

Complete repair, overhaul. and rebuilding service for current
and early model Crown tape recorders and amplifiers. New
Crown recorders in stock for immediate delivery. Excellent
selection of reconditioned Crown recorders for sale. Used
Crown recorders purchased and accepted for trade in. TECH-
NIARTS 8555 Fenton Street, Silver Spring, MD 20910 301-
585-1118

TAPE OUPLICATION. 8 track & cassette. Rates write: Cus-
tom Audio, 4226 Robert St, Red Wing, Minn. 55066.

STEREQ MASTERS, RECORDS ANO ALBUMS. Check our
prices. Newest type high level cutting equipment featuring:
Neumann VMS 70 Computer control lathe, Parametric Equal-
ization, Dolby. DBX. and the new SX74 Cutting System by
Neumann. Special package prices on pure vinyl album and
singte record production. 1000 45 RPM stereo singles
$19900 including mastering. 100 LP albums $325.00 in
cluding printed jackets. Write or cal! for brochure. A & R
Record Manufacturing Corp.. 902 N. Industrial Blvd., Dallas.
Texas 75207 Toll Free 1-800-527-3260

NASHVILLE RECORD PRODUCTIONS WILL PRESS HIGH
QUALITY PURE VINYL RECORDS FROM YOUR TAPES. SEND
FOR SAMPLE RECORD ANG PRICE LIST ALSOC FINEST DISC
MASTERING. 469 Chestnut St. NASHVILLE TENNESSEE
37203

WANTED TO
BUY OR TRADE

WANTEO - OIAPHRAM ASSEMBLIES for Pioneer PT-10D
tweeters & PM-100 Midrange speakers. Jorgensen, 2241
Woodlawn, Erie, PA. 16510

E.V. GEORGIAN OR TWO PATRICIAN IV's or 600's and
T35Q's 16 ohms. John Wynn, 4836 COld Post Circle, Boulder,
Colo. 80301; 303-443-2996.

WANTEO: JBL PARAGON, S.V. Crume. Box 380. Granville,
Ohio 43023; {614) 587-2816

WANTEQ: SCOTT 4310, 310E, or 355 TUNER; 208, 272,
or 296 amp. No dings, scratches. Can fix minor problems.
State condition, price. William Hitchens, 3333 Hitlview, Palo
Alto, CA 94304.

WANTEO: TEAC 70306GSL. JBL Hartfields. J. Walff, 15228
Mettetal, Det., Mi. 48227

USEO COMPONENTS WANTED: SAE: IM, 2200 or 2400L,
MKVIB; Ohm Fs, preferably rosewood; Sony 177SD; dbx
119; Akai 400DSS. Fred Schmidt. 12129 Botkins Road, Bot-
kins, Qhio, 45306, 1-519-662-3298.

OPEN REEL, pre-recorded tapes. Rock, folk, jazz, classical.
Ray, 2282 Woodward, Lakewood, Ohio 44107,

MARANTZ 7C, Z, 9. J. Fong, 1238 Green St., San Francisco,
CA 94109

WANTED TO
BUY OR TRADE

WANTEO - RARE, OUT OF PRINT LPs with organ music
popular and semi classic. Played by George Wright, Leon Ber-
ry, Don Baker, Al Melgrade and Buddy Cole. First order will
be worth $100 to supplier. Mr. C.M. Waltor. Jr,, 317 E. 67th
St. NY, NY. 10021

CASH FOR your unwanted LPs & reel to reel tapes Records
Box 323. Hillburn. New York 10931

WANTED SONY 850-2 & 650-4 Head Assy. Call Coilect
904-476-6816

TAPE &
TAPE RECORDERS

WE WILL BEAT any price sheet in America. Featuring TOK,
MAXELL. and others. Tape World International, 220 Spring
St., Butler, PA 16001.

SONAR'S OPEN REEL TAPES Duped one to one from the
master. All formats. Highest quality available anywhere!
Send $1.00 for catalog and stereo sampler % track. 7'%ips
tape. Sonar, P.0. Box 455A Kingsbridge Station. Bronx, NY
10463

BLANK RECORDING TAPE - Scotch, TDK, others. Don’t buy
another tape until you've checked our prices! M.R., P.0. Box
22635, San Francisco, Calif. 94122,

RECOROING TAPE—OUSTANOING VALUES’
CASSETTES—8-TRACKS—OPEN REEL— ACCESSORIES.
New, Fully Guaranteed. FREE CATALOG. Write:

MAGNE HOUSE
2015-17th Street, San Francisco, CA 94103

PRE-RECORDEO CLASSICAL CASSETTES. Complete in-
ventory of quality imported and domestic selections, all do}-
byized. Fair prices. Latest catalogue available 50¢. B&W
Sound 5521 La Cienega, L.A, Cal. 30056

CASSETTES, open reel and 8 track blank tapes. Empty reels
and boxes. New cassette attache case. Audio Recording Cen-
ter, Box 194, Pittsford, New York 14534,

OLOIJES TAPES ON OPEN REEL TAPE. Rock n' Rol! songs
by their year of release. Gver 100 songs per year. Free bro-
chure. Rock N' Reel Rental, Dept. C, 4 Prescott Ave., Dix Hills,
NY 11746

FANTASTIC OLO RADIO PROGRAMS on tape. Reels, cas-
settes, B-track. Free introductory catalog. Radio Memoaries,
Box 2297, Newport News, VA 23602

WHOLESALE CASSETTES and 8-tracks, blanks and dupli-
cation. Sample $1 to: POTENTIALS UNLIMITED, Dept. A.C. 1,
2545 Berwyck, Grand Rapids, Mi. 49506.

MAXELL, AMPEX, CAPITOL, Columbia Tape Bulk & Cus-
tom Loaded reels, cassettes. Reels, boxes, leader, splicers. For
complete catalog write Omega Audio, Box 39253-B, Redford,
M! 48239

T.V. CAMERAS FOR SALE (new) $200. each. Also all ac-
cessories. Master Antenna Systems, Box 248, Branford,
Conn. 06405

WANTEO: Harman-Kardon Citation Il (tube-type) Power
Amp, Any Condition. William Rankin, 128 Commonwealth
Ave., Merrick, NY 11566.

QUAD electrostatic speakers (any condition), electronics (in-
cluding Model I1}. Mention lowest price. DMS, 619 Addison,
Chicago, IL 60613.

TDK. MAXELL, MEMOREX, BASF, cassettes reels
8-tracks. Lowest prices. New. Guaranteed FREE CATALQG
S & S Audio. P-0. Box 56039. Harwood Hts . IL 60656

CUSTOMIZED TAPES, Jazz Big 8and Select standard
tracks or avaitable arusts Free catalog 80 minute reet cas
sette or 8-track. $8 00 Tapes Unlimited. 8ox 163 Ports
mouth R1 02871
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TAPE &
TAPE RECORDERS

SCOTCH RECORDING TAPE. lowest prices TAPE CENTER
Box 4305B. Washington, DC 20012

EVERYTHING ON OPEN REEL! Classical. Popular Dolby.
Quadraphonic. Latest releases. For “Reel News,” send $1.00.
Barclay-Crocker, Room 857 A 11 Broadway, New York
10004

CASSETTES, 8-TRK & REEL TAPES, lowest prices, name
brands and custom loaded w/BASF or SCOTCH. Super mas-
tering computer cassettes loaded with LAB SERIES TAPE.
Prepaid shipment. FREE catalog STANFORD INTERNATION-
AL, Box 809A, San Carlos, CA 94070

RECORDS

COLLECTORS RECORDS - 50,000 LPs - Sold @ Auction -
International Service Since 1971 - Specify category or atists
- Lists From: Ray Macknic (or} Theo's, P.0. Box 7511, Van
Nuys, Calif. 91406, U.S.A.

OPERA TAPES-DISCS - Fantastic rare live performances.
Superb quality, fast service. Free catalog. Historical Record-
ing Enterprises, Box 12, Kew Gardens, N.Y. 11415,

HAVE PERSONAL 45RPM oldies collection for sale. Mostly
original labels. From 1950-1974, not listed. Send want list.
Alan Chipurnoi, P.0. Box A-53, Wantagh, N.Y. 11793.

NEW LINE LPs 30s & 40s SWING BANDS. SWEET BANDS.
Selections never before released. Send for catalog. Hindsight
Records, Inc., P.0. Box 480306-A, Los Angeles, CA 90048.

SOUNDTRACK RECORD ALBUMS - Mail Auction-—Free
List. Whalon. 23214 Hill. Redondo Beach Caif 90278

CATALOGS. Broadcasts. soundtracks. Personalities of
Thirties, Forties. Box 225, New York. NY 10028

WHILE YOU WERE LOOKING for out-of-print records. you
should've been looking for us. DISContinued, 444 S Victory
Bivd., Burbank, Ca. 91502

QUASI-RATIONAL PRODUCTS has everything in record
protaction. Liners- cavers- Discwasher- Watts. Also Maxell,
TOK tape - Pioneer auto stereo - Jensen car speakers - Royce
CB's, etcetera. Reasonable, Swift, Reliable. Free catalog.
QUASI-RATIONAL PRODUCTS, P.O. Box 171, Prospect
Heights, Ill. 60070.

QUADRAPHONIC RECORDS AND TAPES - World's larg-
est selection - all labels, over 1000 titles - at discount
prices! For your free illustrated quad catalog, write: SOUND
CONCEPTS, Box 654-C, Peoria, lilinois 61652

DISCOUNTS ON LP’s, Tapes, Cutouts, Imports. Huge Cata-
logs. One Dollar. Record Finder Services NERT. Box 268,
Lawrence, Mass. (1842

SOUNDTRACKS, CASTS, personalities! Free newsletter!
RYSA 3700 Plaza, F211, Santa Ana, Catit. 92704

SHOW ALBUMS-—Rare. Out of Print LP's. 52 page list
50¢. ROBBER BRIDEGROOM 7" STERED, 33-1/3, & songs -
Jerry Orbach; Virginia Vestoff $3.95. Broadway/Hollywood
Recordings, Georgetown, Conn. 06829,

SOUNOTRACKS - Large catalog 25¢. Star-175, Box 387,
Owings Mills, Maryland 21117,

RECORD JACKETS. Replace old, torn, 12" or 10" LP jack-
ets with new, pure white, cardboard jackets, 35¢. Postage
$1.25. 78 sleeves and opera boxes, all sizes. Free cataleg.
CABCO A6, Box 8212, Columbus, Chio 43201.

SPEAKERS

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKERS SERVICE
6585 Sixth Avenue, New York, N.Y. 10010
212-CH3-4812

ELECTRO-VOICE SENTRY PRODUCTS. In stock: Sentry
IV-B, Sentry Ill, and Sentry V monitor loudspeaker systems
for professional monitoring and sound reinforcement. Imme-
diate air freight shipment to any N. American destination. Na-
tional Sound Company, Ft. Lauderdale, Florida. {305) 462-
6862.

PERSONALS

RECORDING STUDIO ENGINEER CAREER? Degree Un-
necessary. Send two 13¢ stamps to Attainment Research,
Box 45333AU, Dallas, Tex. 75245.

HIGH FIDELITY

The TE-200 TELEDAPTER EASILY CONNECTS 1O ANY TV &
STEREQ SYSTEM. Using our coupling and matrix circuit, teledapter takes
a low impedance output from the television and delivers two HIGH
IMPEDANCE CHANNELS OF SIMULATED STEREQ. to drive any
amplitier Frequency respanse 15 maintained 50 you can hear the tinkle of
belts or boormng bass sounds as it happens on TV With service warcanty
and hookup nstructions §19.95 ppd Guaranteed to make your TV 100%
more enjoyable

OUR NEW TE-300 VHF UHF TELEVISION High Fidehty AUDID
TUNER s now avatable Completely soiidstate Recording and amp
output jacks Anodized Aluminum front panel and simulated Walnut
Cabinet 110 volt operation $168 95 ppd

SEND CHECK. MO. MASTERCHARGE, or BANKAMERICARD NO.
and Expiration date TO RHOADES NATIONAL CORP DEPT NO. 5C
BOX 817. HENDERSONVILLE. TENNESSEE 37075

NAME _

ADDRESS __ —

TY
BSENO COMPLETE CATALOG

BUSINESS
OPPORTUNITIES

PINK NOISE TAPES. Measure loudspeaker response ac-
curately with a microphone and voltmeter. 1/3 octave bands
+1dB 31.5Hz to 16KHz, 15 ips-$28 ppd 7% ips-$23 ppd.
Both %" halftrack. Cassette available. Instructions included
for stereo system or P.A. application. AUDIOLECTRD Audie
Division, Box 5334-A San Antonio, Texas 78201, QUALITY
PRODUCT? SINCE 1929,

MUSICAL
INSTRUMENTS

UP TD 60% DISCOUNT. Name brand instruments. Catalog
Freeport Music, 114R Mahan St, W. Babylon, N.Y. 11704

ATTENTION MUSICIANS! Low prices on special effects
devices and accessories. Name brand. Price sheet. C&D Music
Co.. Box 5128, Willowick, Ghio 44094,

MISCELLANEOUS

TWO PIN SET—write—perfume guaranteed. $4.95 Fa-
mous Jewelry Company, 12608 Rawsonville Rd., Belleville,
Michigan 48111,

PHOTOGRAPHY

TAPE-SLIDE SYNCHRONIZER, lap-dissolve plans, $5.50.
With mixer, compressor, preamp schematics, $8.50. The Mil-
lers. 1896 Maywood, S. Euclid, OH 44121,

GOVT. SURPLUS

JEEPS, TRUCKS, Typically from $52.40 ... Automobiles,
Boats, Motorcylces, Airplanes, Cameras, Tools, Clothing,
Sports, Camping, Photographic, Electronics Equipment ...
200,000 Bid Bargains Direct from Government Nationwide
.. Low as 2¢ on Dollar! Surplus Catalog and Sales Directory
$1.00 (refundable). National Surplus Center, 240 Eastcass-
AUD, Joliet, iIl. 60432,

INSTRUCTION &
EDUCATION

OWNER'S HEALTH FORCES SALE!!
Well-established California audiophile store, five year nation-
al reputation, top lines, superb opportunity for diversified ec-
centric audiophile, priced for immediate bargain sale, terms
negotiable, for details write: P.0. Box 637, San Carles, CA.

94070.

HOMEWORKERS! BIG MONEY addressing. mailing enve-
lopes. Valuable offer 10¢. Linco, Dept. ADD, 3636 Peterson.
Chicago 60659.

OUR PORTABLE DISCO SYSTEMS could make you rich
Earn S150 night and more. playing records for parties. bars.
weddings. Get in on one of the fastest growing best paying
jobs Free mnformation

Amenican Audio

103 Ohio Ave

Fremont, Ohio 43420

419-334-3326

BIG MONEY!! IMMEDIATE, GUARANTEED Home Income
Stuffing Envelopes. FREE Supplies! Send 25¢, Stamp. Prof-
its, B725-AU6, Belen, N.M. 87002,

“NOW I'M CREATING A FORTUNE in Real Estate {Using
Other People’s Money, Time and Talent)” is an explosive-rev-
elation of the big money to be earned from today’s changing
real estate market. The exciting methods revealed in this
book have never before been documented anywhere. If you
seek solid yet spectacular growth, send today for free bro-
chure: Marketing VP. 1590 162nd Ave. San Leandro, CA
94578,

HELP WANTED

RECORDISTS interested in a high paying career. No experi-
ence necessary. No traveling. Modest investment required.
Send resume to DGI, 551 NW 42nd Ave., Suite 304, Ft. Lau-
derdale, Fla. 33317.

DEALERS AND REPRESENTATIVES WANTED to assist in
distribution of Europe’s best known quality loudspeakers.
Serious inquiries only please. Audio Box A76-1.

PLANS & KITS

INTENSIVE SHORT SUMMER COLLEGE LEVEL
COURSES in Recording Technology, Synthesizers, Jazz Im-
provisation, Popular and Jazz Harmony. Instrumental master
classes. Details: Frank Stachow, Blair Music Center, Lebanon
Valley College. Annville, PA 17003.

DEGREES, experience/credits: EMI, Inc. Box 4277, In-
glewood, CA 90309

GET INTO BRDADCASTING! Become a DJ, earn big mon-
ey! Start your own station! Free details. Broadcasting. Box
5516-N5. Walnut Creek, CA 94596

FM-3 FANS: Phase locked loop multiplex demodulater meter
kit soon to be available. Send for free info. VSM Audio, P.0.
Box 114, Maspeth, NY 11378.

LINEAR AMPLIFIER, 2—30 MHz, 140 watt mobile. Con-
struction plans, $3.00. IGOR, Box 5516-N5. Walnut Creek,
CA 94596

POWERFUL indoor antenna for stereo receivers. Pulls in
more stations. Increases response. Simple construction, only
30 minutes. Guaranteed. Send $1.00 for plan. TIME-LEE
PRODUCTS. 1209-AA Umatilla, Long Beach, Calif. 90804.
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The Revolufionary

Wow & fiutter: .04%. SIQﬂOl/ﬂOISG rafio: 62 dB.

Infroducing the incredible Elcaset
system. Developed by Sony fto bring
you unsurpassed casseffe sound.
The Elcaset tape is as wide as
e reel-to-reel tape: /4.’
Tape moves twice as fast: 3% ips.
eResult: the widest dynamic range,
the widest frequency response, the
cleanest sound ever offered in a cas-
sette format. Unlike the standard
cassette, the Sony Elcaset sound is not
compressed, constrained. It's expan-
sive and full. It "breathes It's true
high fidelity.
The tape is lifted out from the
ecassefte and guided across the
heads by a stabilizing pin in the deck

itself —just as in reel-to-reel.

Result: lowest wow and flutter,
superior tape/head alignment, even
better frequency response. see diagram).

All-new tape formulation with
efhicker oxide coating and thicker
polyester for highest quality sound.

Automatic tape formulation
e adjustment. Small holes encoded
on the cassette case “tell” the Elcaset
deck what type of tape is being used
(SLH, FeCn). The Eicaset then automati-
cally adjusts both bias and EQ for
optimum performance.

CLOSED LOOP DUAL CAPSTAN SYSTEM

CAPSTAN 1 REC. HEAD CAPSTAN 2

PB HEAD

PtNCH ROLLER PINCH ROLLER 2

E. HEAD

ELCASET

IE ELCASET

Made in Japan
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Elcaset

Sysfem

Frequency response: 25 Hz-22 kHz

An engineering triumph, the Sony EL-7
Stereo Elcaset Deck was designed
exclusively for the new Elcaset tape.
1 Closed-loop dual capstan tape
edrive. One of the most advanced
tape drive systems now available, it
assures constant tape-to-head contact
pressure, low wow and flutter and

virtually nonexistent modulation noise.

The 3-motor system starts with a
eDC servo motor for utmost

reliability. A sophisticated feedback cir-
cuit corrects for line voltage fluctua-
fions, and other speed-alfering
factors. This is the finest tape recorder
motor systfem money can buy. Proof?
Wow and flutter of only .04%.

Sony'’s 3- heod system offers the
e Most precise fape/head align-
ment possible. All three heads are
made of ferrite and ferrite —a super-
strong formulation that lasts up fo
200 times longer than standard perm-
alloy. Head surfaces are mirror-
smooth for friction-free tape travel and
opfimum fape/head contact. Incredibly
close tolerances in the head gap
assure widest frequency response.
Direct coupling of playback head
ewith the FET first-stage reproduc-
tion amplifier significanfly reduces
distortion, improves signal/noise ratio
and frequency response linearity.
Also available: The Sony EL-5 Stereo Elcaser Decls.

Includes many of the same high performance fearures
of the Sony EL-7, at a lower price.

Brought to you by

—Droughtfoyouby
SUPERSGOPE

SONY STEREC ELCASET DECK | EL-7 Bercaser

@ REC MASTER
PRESET @~ VOLUME

Timer activating capabil-
ity, in conjunction with

an external fimer, turns
on/off playback or re-
cord mode unattended.

Memory tape counter
provides automatic
sequential rewind and
playbackimmediotely
ofter recording from o
specific spot on the tope.
*WRMS

**FeCrtape, Dolby****out. ***FeCrtape. **

luminated “feather-
touch” solenoid opera-
tion. Logic-controlled
systfem allows instanto-
neous mode chonge,
bypassing stop.

DOw 1w el MPX FILTER I TAPE SELECT MIC = REC LEVEL = LINE
a=c v L. o W &R )
MEMORY " N . ,
~ p K U =
L i TR ¢ i e
o oer wrom ¥ -._ g A
,-.. 4
’ R § .
h LINE I—MIC—-—T——-MC AT T (a8) PHONES LEVEL MONITOR
(STEREO) 3 nl
s Baad -
ADPHONES @ @ 2= \.- SOURCE
s a0t -
@ ’ :
[» ¢ ErCEmT|
- ——

Dolby Noise Reduction
System includes 25 uS
de-emphosis circuit

for Dolby FM, as well os
controls for standard
Dolby opplications.

Air-cushion eject slowly,
softly opens tape com-
portment door, thus
minimizing wear on eject
system.

**TM Dolby Labs, Inc. (Source: Sony Corp )

©1977 superscope, Inc.. 20525 Nordhoff 5t Chatsworth, CA 91311 Prices and modeis subject to change without notice. Consult the Yellow Pages for your neorest Superscope dealer
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[ 2%

Onl Technics glves you
the world S most precise drive system
all these ways.

Technics direct drive. R‘adm;statlons use it. Discos abuse it. And now you can get it in \flrtually any kind of
turntable vou want, Because Technics puts direct drive into nrore kinds of turntables than anyore eise.
Youll find itin three manuals that start atunder $200% with the SL-1500.° a

Or for a litle more money you can get 2 alot more convenience with our
“newest turntable, theé semi-automatic SL-1400. The world’s first turntable %
with a ona-chip 321 element IC. That gets the platter to exact speedinonly SL-1100A [H e 2

/3 of a revolutionsThere is also the fully automatic single disc SL-1300.
And the world’s first'direct-drive changer, the SE-1350. :

But thare’s a lot more to Technics direct drive than ]ust more kinds of turn—
tables. There’s also more precision, better performance.
and greater reliability. ,

Because in our direct-drive systen-the platter is
an extension of the motor shaft. That means there
aren’t any belts, gears or idlers to prodace variations SE-1350 -
D:rect Drive in speed. And that means all our turntaoles have less f

System ‘than 0.03% wow and flutter (WRMS), (2.04% for B
the SL-1350). LA
YouTl also find an electronically controlled DC motor that spins at
exactly 3515 or 45 RPM. Regardless of fluctuations in AC line valtage or z
frequency. What's more, unlike high-speed, rumble-producing
" motors, our motor introduces so little vibration into the System :
Ihat any rumble remains inaudible (—70 dB DIN B). 511500
Andit doesn’t mdtter-which Technics turntable you choose,’
Because th2y all have the extras you need. Like variable pitch
controls. 4 built-in stroboscope. Viscous-damped cueing
Feedbadk-insulated legs. As well as a dustcover and
integral nase.
. Soifyouwanta turnfable good enough for ,
professionals, get the tufntables radio stations use :
and discas abuse. Techmcs dlrectdnve ik

*Suggested e ail price.

'Ibchmcs I

byPanasonic
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