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‘Ten Lab/Listening ‘Reports

Acoustic Research AR-15 speaker
ADC LMF-1 tone arm
Bang & Olufsen U-70 headset
Genesis 3 speaker
Goldring G-900SE pickup
Heath AD-1304 audio processor
Mitsubishi DP-EC1 turntable
2t ap tt g e Nakamichi 630 tuner/preamp
cessssvsns ) Pioneer Spec-4 amplifier
Russound SP-1

3 " The Unknown Recnréli.!' 50
e 2y Vladimir Horowitz :
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WXRT is a progressive rock, FM station that is unhique in
many ways. Ils whole operation, including Administration,
Sales, Engineering, Programming, Broadcasting, Trans-

mitting (even the lower itself), is located in one place a
highly unusual set-up for a major market.
In a market crowded with as many radio stations as Chi-

cagoland, the excellence ol sound can make or break the
station, espaecially a station like WXRT which plays no
lapes nas no recorded commercials and goes totally
with disc-to-air and live copy

since WXRT uses no limiters and no compression to mag-
nily the level of their signal, their turntables and cartridges
are absolutely crucial to the quality of their sound. :

sl I T B LE.T"TH.T FTY. T o

“Not the loudest sound in
town, but the best quality”
claims WXRT, Chicago,

longtime Stanton user. ..

enersl Manager, descussing Stylus Replacemant Policy with Howard Williems. Chiel Enginesr and Ken Raseie Audio Enginesr

For over 10 years, the station has used the Stanton prod-
uct in its turntables, Today, il even uses the 681 Triple-E for
disc-to-air playback and, although this stylus was not de-
signed for back-cueing, the engineers and announcers report
no problem (they even use them on their AM operation,
WSBC).

Leading radio stations around the nation depend on Stan-
ton 681 Calibration series cartridges, because they offer im-
proved tracking at all frequencies . . . they achieve perlectly
flat frequency response to beyond 20 kHz. Its stylus assem-
bly, even though miniatunzed, possesses grealer durability
than had been thought possible lo achieve

Each 681 Triple-E is guaranteed to meet its specifications
wilhin exaching limits, and each one boasls the most mean-
ingful warranty possible . . . an individual calibration lest re-
sult is packed with each unit

Whether your usage involves recording, broadcasting or
home entertainment, your choice should be the choice of the
prolessionals The Stanton 681

For further information, write to
Stanton Magnetics, Terminal Drive
Plainview, N.Y. 11803
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The longer you've lived with other kinds of sound.
the more m'ﬂ appreciate Tannoy,

The nce in Tannoy loudspeakers involves a
dual concentric design that is quite unlike any other in
the warld,

Simply put, this design means that the high-
frequency driver is phﬁlmlly integrated with the
low-frequency driver. The positioning is such that the
sound emerges not just phase corrected, but also
phase caherent.

And that coherence is maintained th
listening room. celsm n roughout your

The world's most refined speaker design.

L ——
T

Tty

We're not new at this, of course. In fact, we've been
refining our design for over 30 years, We've refined it
so expertly that Tannoy dual concentrics are now the
most widely-used studio monitors in Britain.

And the spenker':; we sell to professionals are the
same speakers we offer to you.

TI.I'IP!I':nd' louds rs are available in five models
—from the shelf-sized Eaton to the imposing Arden.
Call toll-free 800-645-7 166 for the name of your nearest
dealer, so that you can arrange to audition a pair.

But don‘t be hasty. Only experience will tell you
how good they are.
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You can record and play
fade in and out

back in both directions,
while you listen

and install it six different ways.

And thal;;;-;juﬁt the intn“oductiun
to the innovative new Dual 939 cassette deck.

The more experience you've had with lape
decks, the more you're likely 10 apprac |qle
tha Dual 939's performance and versatility.
Apply the most demanding musical tests:
sustained piano tones for flutter; extreme
highs and lows for frequency response.
soft passages lor signal-lo-noise ratio—
and you will hear no difference between
the original disc and a tape made on the
939, All of which brings to lile the 838's
impressive specifications for wow and
flutter (0.05%), signal-to-noise (65dB)
ang frequency response (20-17,000 Hz.)
Mow we'd like to take you through the
939's astonishing array ol design and
operating features

Auto/reverse playback,
bi-directional record.
The 939 reverses automatically in play-

back—a C-90 will play 90 minutes without
mterruption. Thare's conli 8
Recording is b

T \
Y ¥, i
v 100,
By -

With any other deck you either live with
unwanied sounds on a lape or erase them
abruptly—without hearing what youre

daoing until it's too late. :
With the 839's unique fade/edil control,

you can fade out those annoyances grad-
ually, smoothly and permanently. And then
fade back inta the music. While listening
Because il's all done during playback.
LED record-level indicators.
Meter needles can’t move fast enough
to keep up with musical signals. Which s
why the 939 uses inslantaneous reacting
LED record-lavel indicators. And they
tilt to the best viewing angle.
Still more operating features.
Line/microphone meang: Dolby™ NR
plus Dolby FM decoding; memoaory slop;
output ang level conlrols;

| ol suthonred Dual deaters
4 &

Drive system and tapeheads like no othe:

Dual's powerful Continuous-Pole/synch.
ronous motor, wo capstans and two dive
belts maintain speed accuracy within 0 5%

A C-90 casselle fast-winds in just over
a minute, the time other decks need for
aC-e0

Hard permalioy tapeheads are used o
their extended life and supenor magnetic
inearity. The four-track record/playback
head swilches electronically when the
tape changes direction; it never shifls
posilion, The result; perfect lape align-
ment in both directions at all times

Six ways to install.

You can install the 939 for front load or
top load, plus three other angles. And you
can also hang it on a wall

The last word.

You've probably noticed thal we haven'
attempted to lean on Dual's reputation for
fine turntables. The 939 will build its
own reputabon, on ils own merts.

Price: less than $550."

*Actual resale proces are dederrmered
Dy @nd a1 [het S04 SCreTson

. United Audn
S0 Columbus Ave., M1, Vernon, NY 10553
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In Defense of Bruckner

tesl Harrie Goldsmith's slate

bruckner's Symphony Mo, b

I must pre
minslrosily Vhess wiordds

graluiiousiy usiril

of Schuberl's Symphony No

vy of a recording
5 |0 johier)

narevie
rovedl nothing exoepl the reviewer' s own

o acoepled the fact Lthal
nol every music lover 15 caj able ol appri

e s arl, Crifics ol his music
: themselves o Lhe
Brucknerite,” ag if only a lew l[analics
b, Pechaps 1 is this altitude on
the part of those with a public

I a negative

violce Lhal
has P-:r.||'\'.l."1r'|'. Many el
view of Hruckner

Toamaos Lileky

Cleveland, Ohio
Callas: In Memoriam

more than the
loss ol @ great artist; il is the loss of a great
teacher. Her
mercial and private, will contribute to un
derstanding what the potential of aperra 1s
Although
Callas herself is gone, her uni OMpromising
search for dramatic truth will live on in
vounger artists who will learn from her
Jay Kouffman
Phuiadelphia, Pa

Right Conductor, Wrong Orchestra

Thee loss of Maria Callas s

legacy on records. both com

a potential (oo rarely realized

In "The Tape Deck” for October. R D. Dar
rell errs: The performances of Liszt's Tasso
From the Cradie to the Grove, and Meph-
islo Waltz he mentions are played by the
Orchestre de Paris under Sir Gi org Soll's
direction, nol the Chicago Symphony. It is
easy 1o understand why Darrell was mis
led—the playing is polished and virtuosi
Edward [1. Wiadas
Chicago, 11

The Big Bands

In recalling the era of the big bands [“The
Lees Side,” September], Gene Lees either
forgol to mention or is oo young Lo remem
ber Detroil's Jean Coldketie Graystons
Hallroom Owchestra, the prototvpe of big
bands in the early '20s. Among its members
were [immy and Tommy Dorsey, Frankic
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Critics' Circle

I el ter s ocoasloned by the commbnbs
il Stephanie v Huchow i your ™ Ll e
coliwmn Ul oler]

with Kenneth Furie's ause

“SPECTACULAR”

and other comments from audiocritics
about OhmL loudspeakers:

Comments from
Stereo Review:

“In summary, the Ohm L...is
easily good enough to meet the
sort of critical standards usually
applied to much larger and con-
siderably more expensive
speaker gystems.

The upper mid-range and high
frequencies were virtually per-
tect. The balance between lows
and highs was excellent...Blind-
folded, one would never guess
its compact dimensions.” (Copy-
right 1877 by the Ziff-Davis Pub-
lishing Company. Reprinted from
Stereo Review, June 1977, by
permission. All rights reserved.)

Hukoer's vocal resourcies, ol he did @ X i
his reservatlons abcnn this widely admined
artist in temperate lapgoage. 1 s Ms. Von

Buchaw's own published efforts, more than
anylhing else | have recently mad, that da

wrve dho acousations of “lofiy, in =Rt 1]
punedgEment " wn

| l-,,....I.l|-|-|--|.I|-Z'|'|.---| Pl crilice in any
publication (o meoapitolaie m |.||--.-||.;|
prelorences |-|1|||--4'-|>||||--_|.,-, foy b

thoughthul, snalviloal, cogent v argued, and
Biased on e thorough knowledge of the mu
sic in question, Thess expoctations ars usu
ally met by your magazin

Lraniel Morrson

Mow York, N Y

Comments from The Complets
Buyer's Guide to Stereo/Hifi
Equipment:

“Ohm was among the first
companies to take advantage of
A.N.Thiele's research into vent-
ed loudspeakers, with some
pretty spectacular results...In
listening to the Ohm L, the imme-
diate reaction is one of surprise
at the openness of the sound. In
addition, the frequency response
of the speaker is exemplary. And
the midrange, which is often a
weak point in speakers of this
size and price, is very good. There
is no sense of strain, and voices
sound utterly natural.”

241 Taaffe Place, Brooklyn, N.Y. 11205
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FOR
EVERY
SYSTEM
WORTH
MORE THAN

$500

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

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

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

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

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

Manidfactured in ihe LS8 by:
SONIC RESEARCH, INC,,

17 Sugar Hollow Rd., Danbu ry,Conn.0G810
—___-

h_
High Definition Phono Cartridges

CIRCLE 33 ON READER-SERVICE CARD
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12. The Dotage of American Radio

by Gene Lees

WITHIN TWO OR THREE YEARS of the in-
troduction of commercial television,
both baseball and movie attendance
were declining, the latier to the point
where the National Association of
Theater Owners became concerned
whether "hardtop” theaters (meaning
those with roofs) could survive. Many
of course did not, and the guarters in
which they were housed were turned
to other uses. Suddenly the U.S. was
presented with the curious archi-
lectural spectacle of supermarkets
with marquees.

The peak business year for movies
was 1948, when box-office grosses
reached $1,692,000.000. That was the
vear television broadcasting, which ac-
tually began in the 19308 and contin-
ued on a reduced scale during Waorld
War I, resumed at an accelerated
pace. In 1947, large-scale production
of television receivers for the public
got under way—and motion-picture
grosses dropped immediately by $100
million. From there on, altendance al
the movies and other types of out-of-
Ithv—hunu; entertainment dropped stead-
l]}-'- f"\_]HI until thirty yvears later was the
film industry able (o equal the grosses
of 1948; the ‘T4 box-office figures, in
fact, exceeded them with 1,725,000 -
000, and in 1975 the take was $2117.-
000,000, But these figures are .1w;vF;.

tive. Since the value of the dollar has
fallen enormously since 1947, the film
industry is actually making less
money than it did then. Further, with
the price of a ticket having climbed
from 50 cents or $1.00 to $3.00 or even
$5.00, it is obvious that far fewer
people go to the movies than in 1947,
despite an increase in the population
of nearly 50%.

But most profoundly affected by the
coming of lelevision was radio. Radio
did not die, of course; but it changed
radically, and its transmutation was
to have far-reaching effects on Ameri-
can music,

As the I:'ll‘.l'n'm'k:-i, ﬁu:liﬂg television
muore profitable (and more glamorous
to their advertisers), let their national
radio programming fall into desue-
tude, local stations, no longer able to
depend on high-quality shows piped
Irom New York, Chicago, and Los An-
geles, perforce relied more and more
on records. In turn, the music industry,
unable to look to network radio for
exposureg (and ignored for the most
part by television on the doubtful
theory that music isn'l "visual”), be-
came dependent on the airplay of rec
ords by local stations. The disc jockey
became eritically important in the
sales chain of the record industey.

Some of the disc jockeys, such #s

Hudiw Froer iy Macazisg



It’s time for everybody else
to start playing catch-up. Again.

harve ac lnimed the

From the very hrs:lhr.ll.-,‘ expert v
of Yamaha receiver

performance and feature innovation
as nothing less than spectacular
But now, we v utdone ourselvies
‘I‘.'ITI|.||1.1 I8 I ujlr- INg @ new line of receivers ~.-.||h S h
“rII'lrl'Ll"l.fl‘llrl'tl periormeande it's already -h.|.r|;!|r.|,5 the
course of audio history

Real Life Raged™ Whils rraditional labs IFOrY measure-
ments provide a good relative indication of receiver

performance, they -IJI|'|'|'| don't rell you how a recelver
will sound in your living room in actual operation. So
Yamaha developed a new standard for evaluating "”-‘MI”
receiver performance under real life eonditions. Ir's
called Noise-Distortion Clearance Range (NDCR).
Mo other manufacturer apecifies anything like ir, because
r-...u|h|-1' manufacturer can Measurc up o it

We connedct our test eguipment o the [1hl iy IRt .'md
l.]'r.lliu‘r output It rminals, 80 We Can measure the per-
formance of the entire receiver, not fust individual com-
ponent sections |1Lcr ||l1‘|:'T~ :1” 1:";"1_‘ | Ihl: w-iu:m.- [ mT.Hll.
al 20dB, a level '\.-|-I.|..r:,- maonre ||L'l.|" to listen to than full
volume. We measure noise and distortion together, the
way you I"|1'.|I them

On each of our new receivers, Yamaha's Noise-
Distortion Clearance Range assures no more than a mere
0.1% combined noise and distortion from 20Hz o 20kH:
at any power output from 1/10th wart to full-rated power
Four receivers, one standard. On each of our four new
receivers, Tamaha reduces I'hllfl'l THD ﬁl‘ld IM distornion
L new ]uwu 2 mere 0.05% fnrm EGHI (4] IﬂkH: N
B ohims. This is the kind of performance that's hard o
come by in even the finest separate components. But it's
a single standard of quality ?Emt you'll
find in each and every new Yamaha re-
ceiver. From our CR-620 and CR-820
up o our CR-1020 and CR-2020.

What's more, we challenge you
0 ml'rllpan: the performance and fea-
tures of our least expensive model, the
CR-620. with anybody else’s most

expensive receiver. You'll discover that nobody but
Yamaha gives you our incredibly low 0.05% distortion
"F"'i 91dB F"l""-f'-"r‘-s"-'v ratio \from moving magnet
PR |r||.|.|r D Speaker output)

You'll also discover that nobody else starts our with
such a variety of '.I['IIII]UI'_T-"HT-JF!.H ||:1dc1'|{-f..fi;-r.¢ ];—,F.._” and
Crutput Selectors that ler you record one source while
I|.~.|::'r|1m.,‘I o another. A .<'||i:r|.:li le]u ¥ Merer thar ||-|dil;a“__,
bath signal strength and muldpath. The extra conven-
ience of Twin Headphone Jacks. Or the accurate tonal
halance provided at all listening levels by Yamaha's special
Vanable Loudness Control
More flexibility. It's consistent with Yamaha's
er'qun ;Jlnh:u;jrh'_-' that ',.'nLL.” 'Fmd the same low dister-
tion throughout our new receiver line. Of course, as
you look at Yamaha's more expensive models, it's only
logical that you'll find the additional ﬂ.r\nhﬂ:r? of more
power, more functions, and more exclusive Yamaha
features.

For example, there's a sophisticated tuner, with unique

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

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

€ YAMAHA

Audicr [ MO Box A0 Buena Fark. (oA Wl
D197 YAMAHA INTERNATIONAL CORP

Life

CR-1020 0.05% THD 0.05% IM

CR-2020 0.05% THD 0.05% IM

JanuaRy 1978




the new

you should consider
Garrard GT3%

if you're thinking Dual or B.LC.

We'll say it straight out The new
Garrard GT35 is the best all-around
turntable anywhere near its pnce
Let's do some direct comparing

Start with the motor The Dual 1245
features a fine 8 pole, synchronous
__motor and

¢*z] theB1C 981,

1] synchronous
! unit

The new Gar-
rard GT35 in
corporates a
Servo-con-
trolled, DC mo-
tor Servo control provides abso-
lutely steady speed. The motor,
(and thus the rotation of the platter),
1s immune to fluctuations in house-
hold voltage or frequency Len
Feldman, wnting in Radio Elec-
tronics, reviewed it as a "significant
breakthrough” superior to the “syn-
chronous motor however many
poles it might have” The GT35 is
the only, belt-driven, single/mul-
tiple play turntable in the world
with a servo-controlled, DC motor

Chalk one up for the new Garrard
GT35

Now for the tonearm Remember
that the delicate stylus, as it traces
the groove, bears the full weight of
the tonearm. The heavier the tone-
arm, the greater the wear on the

record and stylus. Light is nght
The effective mass of the GT35

"-"'a 24 pole,

tonearm (measured with a Shure
MASED cartridge, tracking

at 1’4 grams) is a mere 204
grams. That's lighter than
the tonearm of the Dual
1245 at 275 grams or
the B1C. 98] at 25.6
grams. In fact, the
new Garrard GT35 has
the lightest

N\
tonearm @ ;
of any sin- \iorag

gle/ multiple play turntable

Chalk up one more for the new

Garrard GT35

The Dual, B1C and Garrard all
protect your records as only fully
automatic turntables can. And all

provide the convenience of mul-

tiple play. But only the new GT35

boasts the patented Delglide® sys-

tem. Unlike the Dual and BIC
automatic mechanisms, Delglide is

driven by its own belt and is lo-

cated directly under
the

Tonearm

tion. It's no
wonder that

y  tronics said, .
the pick-up arm is
handled more gently

than could be done by
the steadiest of hands” We make

tonearm.

tary ac-

Radio Elec-

this claim. Delglide is the smooth-

est and quietest automatc sys-
tem ever incorporated in a
turntable — of any kind

That's still another one for
the new GT35

There's more. The Dual
1245 and the B1.C 98]

are warranteed for 2 years The
new Garrard GT35 carries an un
precedented 3

year warranty
That's our way of
underscoring its ex-
ceptional reli-
ability

Finally. The
price advertised
by the manutac-
turer, Including the
base and dust cover, the Dual 1245
is $240 and the BLC. 981, $237
The price of the new Garrard
GT35: just $200

The GT35: a “breakthrough” mo-
tor, the lightest tonearm, the
smoothest and quietest automatc
system and a 3 year warranty.
Consider the GT35. If you're think-
ing Dual, or BLC. Or Technics.
Or Pioneer Or Sony Or. ..

Garrard.
The turntable specialist.

For a tree brochure, write:

Garrard, Division of Plessey Consumer Products, Dept B

100 Commercial Street, Plamwew, N Y 11803
CIRCLE 19 ON READER SERVICE CARD :ﬂ






What more could be asked? Dyna's famous A-25 is surely the

most popular quality speaker system in the world—the parfect choice
for more than 900,000 ears. But now we've gone 3 better. The next
step closer to perfection for all Dyna owners s the greal new A-30XL
—Dynaco's first 3-way bookshell speaker. A deeper low-end, more

efficient and smoother over-all, Dynaco again sets the standard.
Perfectionists on a budget will pick the all new A-25 Mark |l. For
overall value, it's the perfect answer. With refinements like higher
efficiency to couple best with tha popular receivers (or Dyna's
fantastic SCA-50 Integrated amplifier) it's sound quality puts it
worlds aparl from the usual package choices.
For those whose critical taste far outraaches their wallet;
choose the new D-XL's, at a down-to-earth price that is as sure
to please you as the listening.
3 from the leader in sound value.

Ask lor a demonstralion and don't
seltle for anything else. Il your dealer
doesn't have them, call Dynaco
collect at 608,/ 2268-3200.

Dept. HF-1, Box 88, Blackwood, N.J. 08012

A-25 Mark |

CIRCLE 11 ON READER SERMVICE CARD

swiners and operalors ol rad
hons were |I|.-i~::.!' the pragm: 1

COWETY '|E

iic dig
an essentially simple truth
More p T like bad music than liks
good musi

Fine art demands something of the
audience: attenlion, sensitivity, cu
riogity, and critical judgment, among
other things. Since mos! American
apparently are unwilling to expend
much energy on matters invalving
their very well-being and perhaps
avien F'rll"."\-l‘ al survival, 158 il reason-
able to expect them to expend any

1
|| X1 ] r 1 s ark
||I.. nalion s aesthelics, wh

sonal interest?
wilure s art wil
inevitably be ordinary. 1t 15 impos
sible that it be otherwise. For if all its
art became by some miracl EXCep-
tional, we would automatically reds
nne the i ~_:||_||||-||.-|i lhus the greal
artisl 1s an excepltion 1o thi standards
of his profession. And the genuinely
perceptive audience is also excep
tional. It is, by definition, a minority
The tragedy of American art is th
extent to which control of it has been
turned over to business; and business
is interested in the largest market. In
the case of radio broadcasters, the
poverning lactor ol .’|'||'.' exXIBEIENCE 18
what they call cost-per-thousand—1k
cost to the advertiser of rea hing a
thousand persons. Thus, to a radio
slation in a given market, il becomes
of paramount importance 10 De {01 iy
to be) the station thal reaches the
widest audience, And to do that, sta
tions in the 19505 began I'I'I'Ill!'r.l"'\.'."i::'_'
musgic that was the equivalent of
dime-store prints of stags against
polychrome sunsets. After 1950, the
|||':.||||' 1 ||||' ..Il:.||'!'._ il pap HAr mu
sic on radio accelerated. But it took &
guantum plunge when Todd Stors
dreamed up E|_|'-. ||||-|'|l.l\ il ‘I|. AT
olorg, ol the New Urleans-based
Storz broadcasting stations, abservesd
thal the same songs waere played ovel
and over again on jukeboxes. He th

orized that a Ioarmal invalving a limited
-

III-.I'LII'|| ol constantly repeated



Discwasher, Inc. is a small com
dedicated to unusual audig
accessories of ultimate quality,
Products in the Discwasher Group
contain no frills, no duplication or
confusing choices. Discwasher. Inc
believes that the most satisfying
consumer relationship is achieved
when our products are presented
with:

Pany

1. The most detailed. honest and complete
scientific research:

2. Knowledgeable product development
fromthe "consumer staff” of Discwasher
Inc.—some of the world's most
addicted audiophiles: and

3. Education and communication of these
products with unusual, informative
adverfising

By Denowashar, InC 1877

The Discwasher System«

The superior record cleanear 1S the D3
system. The D3 Discwasher System has a
specially designed brush mounted on a
led, hand-finished walnut handle which

1
1so stores the D3 fluid bottle

1
All records attract micro-dust when exposed
to air. and this dust becomes welded into

the groove walls by slylus pressure during
olaying. The patented Discwasher fabric with
rows of micro-fibers
15 unchallenged in its
ability to pick up

micro-dust into the
fabric backing of the
Discwasher brush

8

L]

by discwasher
" tubirog gy conp cusaEtl
iy

VI¥ 0UR gy ngacn or DM
* Coimaty | . gu (00 =5

b TR

The exclusive D3 fluid has cleaning ability
that is chemically “directed” at fingerprints
and common disc contaminations. D3 has
gxClusive chemical protection and buffering
1o protect critical vinyl additives necessary
for long-term record wear, and D3 has a
chemical "release system" that pulls dirt
away from micro-grooves and into the
ratented Discwasher fabric

All these characteristics are combined with

a secret non-adhering static reduction system
within D3 fluid to produce the DISCWASHER
SYSTEM of fluid and brush that has become

synonymous the world over with supenor
record care

rather than line up dust,
and lo physically absorb



SC-1" —The Onjy
Stylus Cleaner

Discwasher, Inc. research has
1!]|.|'||IJ ”Iflr when a ”‘:'L'f.'rl‘{i is
“played”, the delicate

$6.00

diamond stylus accumulates a glazing or
coating of contamination and dust that is not
apparent to the naked eye. The stylus then
becomes a grinding, abrasive instrument
raiher than a precision tracking instrument.

Both record life and stylus life are dramatically
reduced

A stylus cleaning brush must be stiff enough
'0 remove these waxy coatings, but gentle
“fough lo avoid damaging the delicate
Carlndge assemblies

The SC-1 st
bound toget
density to p
surfaces an

ylus Cleaner uses nylon bristles

her in a specific, calculated

rovide enough cleaning tip

d proper stiffness to perfect the

Cleaning operation Two drops of D3 fluid

gét'-’f exlra cleaning action to the SC-1 by

har';j“"'_"mg Waxy accumulations without

da *Ning (as alcohols do) the rubber
MPING polymers within the cartridae shell.

! a
r?pﬂuqll'm the SC-1 has a magnifying mirror
E;ﬂ?lte the brush for convenient inspection
rnéwﬁg,ca”"'e”er and cartridge alignment.
Iush ang el
MO an airaen - OF relract protectively

Slor- Clive walnut case for convenient
. ”lJI;_]E

Zerostat

Zeroslal is the ultimale anti-static devica
Trll", fj-":'.,.l'll'.{-! 15 a3 I’ju._.uzﬂ;”ectn[; plETUI “'Iai
emits pasitive and negative charges on
sOueeze and release of the large trigger
These ions shower a large working area
and neutralize electrostatic charges on any
surface. Zerostat eliminatesg dquattractmg
static from records. dust covers F"hﬂlﬂgraphic
film and any other surface of interast

Arm/cover allraction decreases the actual
tracking force of cartridges during winter
months of high static/low humidity. Zerostat
can eliminate the static charge between dust
covers and tonearms. By actual measurement.
all records possess an internal static charge—
and only Zerostat effectively reduces this
charge for optimized dust release, cleaning,
and long-term playing quietness

Zerostat is a truly effective, safe instrument
tor audiophiles and photographers. There
IS no cartridge to replace, nothing to plug
in, and no potentially harmful radioactivity.




static device

ic pistol that
charges on
large trigger
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)al measurement,
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lease, cleaning,
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aphers. There
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Jl radioactivity

Gold-ens™

Gold-ens are perfectionist audio connector
cables with gold-plated contacts for the
optimum transfer of electrical signals. Gold,
as a metal, has one-third the bulk resistivity
of other standard connector metals (cadmium,
zinc, tin). But in addition, other contact
metals have surface films which are 1,000 1o
2,000 angstroms in thickness. The surface
film on Gold-ens connector cables is only

5 angstroms thick. Since gold will not tarnish

or corrode like other metals, it has become
the ageless metal. Gold-ens are the perfect
connectors to transfer electrical signals in
high quality audio applications

The new Gold-ens feature ultra-low
capacitance cables with stranded center
wires, individually soldered connections,
and steel spring strain relief at each end.
Gold-ens are available in one-meter,
two-meter, DIN-to-four-phono lengths, and
female/female connector plugs.

(1 meter pair) $ 8.00
(2 meter pair $10.50

DIN/S to 4 RCA
Connector (1 meter) $18.00

RCA PIN-
RCA PIN CONNECTOR (Pkg. of four) $12.80
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As you would expe

>ct from LUX,

our new R-1050 tuner/ dlllphﬁcr

“is no mere run-of-the-mill receiver.”

When LLE Audio entered the LS. audio
scens in 1975, we brought with us a worldwide
reputabion for excellence. But since we also
brought only our separale amplifiers and tuners
relatively few audiophiles could en|oy the specia
qgualities of LUX performance

Mow, everyone who would like a LUX
luner, preamplifier and power amplifier—aon
a single chassis—can have them just that way
We choose o call these new models "tuner
amphhars,” although you probably think of
therm as “receivers.” Whal' s mora impartan! is
how Hirsch-Houck Labs described the R-1050
in Stereo Review

'‘Given ils leatures, appearance and
parformance, this is no mere run-of-thea-mill
receiver . The excellent audio-distortion ratings

obviously place it ameong the cleanest of the
currently available receivers ... every aspect
of the receiver s operation and handling was
as smooth and bug-free as its fine appearance
would suggest.’

Typical of the circuitry and teatures that
result in such fine performance are these: a
dual-gate MOSFET front end for high sensitivity
and a special linear-phase filter array for
high setectivity, low distortion and wide stereo
separation. The preamplifier section has a
Iwo-stage direcl-coupled amp for accurate

LUX Audu) {:-f Amc ric

160 Dupont Shoit. Flamvidw Mew Yo

gualzation and a good phono overload
And the power amplilier is direct

1 rue compiamentary sSymmetry
excallen! ransient and :

RIAA e
capability
coupled DC., in
configuration, for
phase responsea
Operating features inClude a six-LED peak
lor each channel; lape-to-tape
dubbing with simultangous listening o ather
program sources, lurn-on ime delay speaker
protection plus automalic overload shutdown
The sound of the R-1050 has been

level inchcalor

appreciated as much in England as here. For
example. the British magazine HiFi at Home
saucl treble quality was light and delicate

something LUX engineers always seem to
achieve . bass oulput seamed plentiful and
strong, as 15 often 1he case with enormous, low
i dean e power supplies
If we've encouraged you lo experience the

sound of a LUX luner/amplifier, your next slep is
r-,J Isit one of our car ﬂ‘ully selected dealers

We II e pleased to send you the names of those
In your area

Luxman R-1050: 55 wills por channel. THD 0.05% Sugoesied pe

gEf: ¢ LLxeran |

r_i Ltd




If your cartridge is

more than three years old
don’t replace your

stylus!

Don't get us wrong. There is nothing worse
than playing your records with a worn stylus.
And no belter way to restore your old unit to its
original glory than a new diamond.

But frankly, there have been significant strides
made recenily in the phono cariridge field.
And the new cartridges of today stand head
and shoulders above even the finest of a few
short years ago.

Here's the choice: Get fresh—but outdated—
performance with a replacement stylus, or enjoy
all the benefits of modern cartridge research
and development for just a few dollars more.
You'll find that you can update your system

for far less than you might imagine. It's probably
the most dramatic single improvement you can
make.

For instance, Audio-Technica offers Universal ™
cartridges equipped with a genuine Shibata
slylus and our uniquely effective Dual Magnet™
system beginning at just $75.00 list. Or you can
replace your present cartridge with a fresh new
Audio-Technica cartridge with highly-polished
elliptical tip for as little as $45.00 list.

< -
e

AT11E AT125a AT13Ea AT155a
S45.00 £75.00 $65.00 512500

Are these new models worth the difference?
Absolutely. You'll be amazed at what you hear
from today’s generation of phono cartridges.
Improved frequency response. Lower distortion.
Better separation. Lass racord wedér. Truly
better sound.

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

)audio-technica

INNOVATION © PRECISION 0 INTEGRITY

AUDIO-TECHMICA UG ING _ Dept 184 ) Shinwassse Avenve, Falrawm, Ohic 44313
Avallable in Canada bom Superic Betbondan Ing
I E 4 P BE AREE S BLUAEE ™S
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plague tope recorders
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even aofter yeoars of use
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ances as much as 60%
higher than industry
standards
] Inside

lape

we use free

rolling Delrin rollers so

the tape doesn't stick.
And linally, we

|| screw instead of weld
evar -,fThlnrg ‘.rrjl-_-'1 1=
becouse screws maoke

HEAD WEAR 15 CAUSED BY YOUR

RECORDER. OR 15 IT7

1t 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 gll
of them,

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

YOU BLAMING YOUR

! TAPE RECORDER
FOR PROBLEMS CAUSED

YOUR TAPES?

of only the finast poly
esters. And then every
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Barcus-Berry’s
Mysterious Glass Plate

On a recent trip to California we stopped in to see Barcus.
Berry, not because of that company’s estimable musical
nstrument line and related produclts, bul because of a re-
cent development that may make it as well known in music
reproduction as it is in music making. the AudioPlate. 1t 1s
a high-frequency driver consisting of a glass plate (about 5
by 7 inches) with an attached transducer.

The driver does not behave like a normal piston—a dia-
phragm like that on dynamic or electrostatic speakers that
moves in and out to “push” the air, Even the folks at Bar
cus-Berry express some doubt about how it really does
work and say they expect its active principle to be the sub
ject of considerable debate. Their tentative ex planation is
that the energy propagated within the plate and trans
ferred to the air of the listening room behaves maore like a
shock wave than like a normal acoustic wave, and that the
shock wave then, in a sense, “breaks down'' progressively
in the air to become sound. Evidence cited for this phe-
nomenon is that the propagation does not seam to follow
the inverse-square law=—perceved levels close to the driver
often seem surprisingly subdued, those at great distances
surprisingly loud.

Another surprise for those used to convenhional drivers
is that the response range apparently cannot be axlended
downward by increasing driver area. According o Barcus-
Berry. the useful range of the AudioPlate extends from
about 2 kHZ to beyond audibility. In this range, however. it
claims exceptional performance and a true ommdirection:

al radiation pattern—depending, of colrse, on how it is
mounted. Since the device does not push the air, it is not
inherently blp-ﬂl‘ﬂl’ {like cones, domes, electrostatics, Hail
drivers, or others with true diaphragms); the positive

shock'” of its propagation appears to be produced simul
taneocushy from the front and back of the dewice, rathar
than alternately at front and back as with diaphragms

since the plate itsell does nol move.

B A T R T

We were rurminating on these properties of the design as
Mr. Barcus turned on his equipment for a demonstration.
The AudioPlates in use were add-on units in wood casas—
prototypes of a product that should be appeanng In Stores
about the time you réad this—with a built-in 2.kHz cross-
over. Lacking controlled conditions, we could form only a
tentative opinion of the tweeter, What we heard did sug-
gest, however, that the company’'s enthusiasm for its
“find"* has some basis. The output of the tweater seemed
unusually smooth, extended. and distortion-free, with su-
perior depth and placement in the stereoc image and free.
dom from objectionable beaming or off-axis nulis.

The AudiaPlate is, according to Barcus-Berry, being ex-
aminad by a number of companies that might incorporate
it {under icense) into full-range systems._ B-B itself already
olters a number of speakers with the AudioPlate for
sound-reinforcement and musicalinstrument use; the
add-on tweeter represents its first foray into the home
high fidelity markat,

CIRCLE 141 ON READER-SERVICE CARD

]

SQ Leads Matrix Competitors in FCC Quad Study

Az a prelude to a decision by the Federal Communications
Commission 1o create a standard tor guadnphonc broad
casting, the FCC's Laboratory Division conducted a serias
of listening tests. These tests have established that the au
dition panel generally preterred tour-channel reproduction
of music via the CBS S0 malrix system to that offerad by
thia BEC s H matrix and Sansui‘s Q5. In the same tests. 5Q
traded discrete quadripheny. as realized by meansz of a
tour-channel tape, by a shght margin But the report

pointed out that. despite supenor aural parformance, the
screle systems—which requerg mong cgmpleu trans-
milting and receiving equipment— might be precluded
from adopton because of other technical factors and
or economic consderations. They may be forced to survive
only as audo systems for the theater or home.”

In tests for compat Bility with stercophonic and mo-
nophonic reproduction, $Q was preferred over all systems
ncluding discrete. The most notable area in which the L‘BSI

Hivin Fioermry Mag:




In one page we cannot begin to describe the 901 Series Il and the technology behind it.

So we've put together a comprehensive literatute packagéghat includes a detailed 16-page color brochure,
'“mmﬂmnm-mammamhmﬁm-smm Recording and Reproduction.” reprinted from Technology Review.
To recelve this literature., send $1.00 to Bose, Dept. HF 10, The Mountsin, Framingham, Mass. 01701,

Patents issued and pending. Cabinets are walnut veneer.
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The sound and the theory.

Introducing a speaker system with a sound =o fan
tastic that it took a whole new theory of loudspeaker
design to produce it the Koss CM 1010 loud-
speaker, It's the ultimate in 2 bandpass speakers, with
an extended bandwidth response, high efficiency and
incredibly low distortion that's unmatched by any
other 2 bandpass speaker at any price.

To achieve such remarkable performance, Koss engi
neers set critical parameters tor cabinel sige, frequency
response and etficiency. Then the computer-pro
grammed Koss Theory furnished not only construction
specifications for the woofer, tweeter, passive radiato
and crossover network, but also the optimum position
in the cabinet for each component to create maximum
structural rigidity and optimum dispersion and phase
coherency

The result is an all-embracing quality of sound. The
L-inch passive radiator reinforces the lower 2 octaves

while the special 8-inch woofer also handles midras
to 4000 Hz. With the radiator’s unique alignment ms
in place, the CM 1010 reproduces a maximally flat |
gponse from an f; of 35 Hz on outward, However, |
more acoustic energy in the 50 to 80 Hz range b
alignment mass can be removed to create an iy of
Hz and a low bass ripple of 1% dB centering on 60
The CM 1010°s hi;,:lh-:-m-rgv. l-inch dome tweets
linked to an acoustic transformer increases the hil
bandpass headroom by an incredible 6 dB. With pe
formance so superior, the CM 1010 is clearly the uli
mate speaker in its price range,

For a free, color brochure of Koss CM loudspeake!
write to Il"“.‘! I‘Ilrl'hi':'i. c/o thl‘ ]":UH-.H {‘ﬂ.["pﬂrﬂl'].”“i
ask your Audio Dealer for a live demonstration of t
Sound of Koss, and hear the Koss Theory in actio!
Unce you've listened to the revolutionary CM 101!
vou'll agree: hearing is believing.

HKOSS CM 1010 SPEAKER SYSTEM

hearing is believing

KOSS CORPORATION, 2100



matrix showed weakness was in localization tests. where it
=atiled into last place, albeit not far behind other matrices.
Comments from the auditors. however, indicated some
distaste for all weurround sound” effects in comparisan
with a presentation in which the back channels carry am
hience or reverberated sound anly, presumably because
:hé |atter more closely simulates the concert hall exper-
ence. The testers note, significantly, that requirements for
ofrgnt plus ambience” reproduction can be met ade-
; matrix systems

unrliyr:;nrt warn";:d the commissioners thalt *n any
avent, extreme care must be exercised in choosing the sys
tam for FM Broadcast Service so that future developments
in multichannel sound will not be stifled.” Amen

AISI'.I =

Superscope, whose Pianocorder was discussed in our Sep-
tember 1977 issue, is negotiating to acquire Grand Fiano
Company of Morganton, Maorth Carclina. A pfr:-\rnougly an-
nounced agreement in principle with the Aealian Corpora-
tion, also a piano manufacturer, has been terminated.

Philips and MCA say they have developed a new type of ap-
tical video disc that can be played on both sides to give a

total program time of one hour or more. The new disc is
thicker than the earlier version 50 that modifications to the
player are necessary in order to accommodate it These
are currently being made at N. V. Phalips and at Magravox,
a subsidiary of North American Philips Corporation, Re
gional marketing, with players, 15 planned for next fall

TDK announces that its sometime league-leading SD
series of cassette tapes has been dropped from the line,
‘wictim of major technological advances' in the D cassetie
tape, which—though it remains relatively inexpensive—ap
pears to have closed the performance gap with SD.

Audio-Technica will begin distribution of Sonic Arts direct.
to-disc recr}rdlngﬁ in addition to the Umbrella discs it cur
rently markets. The first two releases are "Piano Fire
works." with Russell Stepan playing works of Chopin, and
"The Piano," on which David Montgomery plays Beetho-
ven, Brahms, Schubert, and others. A Tellarc release—
“Michael Murray at the Great Organ at Methuen —zalso
is planned by Audio-Technica

DBX now has a version (Model 193) of its noise-reduction
system specifically engineered as an add-on for Magra V-5
portable stereo recorders.

A bookshelf speaker from JBL

JBL's newest two-way speaker system, the L-40, is a bookshelf model
that uses a 10-inch woofer and 1-inch tweeter. Low-frequency damping
is provided by an acoustic-resistance shell whose physical parameters
match those of the woofer. The basket shaped fiberglass shell, which is
held in place behind the speaker, does not restrict normal cone move

ment. JBL credits the shell with attenuating energy rise in the lower fre-

quencies, resulting in uniform response down to the limits of the L-40's

range. The tuned bass reflex enclosure is finished in black walnut, and

the grille is available in brawn, rust, and tan. The L-40 costs $207.

CIACLE 142 ON READER-SERVICE CARD

Lexicon’s low-cost digital delay system

The Delta-T Mode] B92isa 'dI.EII'al timg-deta? system aESigned for sound-

reinforcement applications in small halls such as churches and the-
aters. There are two independently controllable outpul channels, sach
offering up to 120 milliseconds of delay. Other features include auto-
matic bypass, a five-position LED headroom indicator, and XLR input
and oulput connectors, The Model G2 requires only 3% inches of rack
Space and operates on 115-230 volts AC, 50 or 60 Hz. Fraguency re.

MsE - : :
ﬁnde?{;fﬂf +1.-2dB from 20 Hz 10 12 kHz. Suggested ljst price

CIRCLE 1473 ON READER-SERVICE CARD
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Evolution in a speaker from AEI

; ility of Evo
Audio Engmeering International has announced the A:I:r:-l:ﬂ?r|||t:rlﬂ-lniﬂ'l
lution 1, an .'.c'.*n.|‘=_.'r_|; suspension, two-way speaker 5}'5f y Lm-r|g:4E5 Sid
woofer has an impedance control for accenting (oW l‘::ﬂ . Ihel i
the 1.inch dome tweeter has a high-frequency control, allow: rﬁ:um The
to compensate for absorption characteristics of the I:ﬁfﬂﬁé"ﬁ} S i;han~
minimum power requirement (s rated at 15 watis(11%d TF bio)
nel inta a 4.0hm load. Crossover occurs at 1.5 kHz e_inrJ rated frequ ":::
responseis + 112 dB, -2 dB, 35 Hz to 17 kHz. The Evolution 1 r:p_n;r]zg?
two himishes: The walnul model costs $156, and the vinyl model is !
CIRCLE 145 ON READER-SERVICE CARD

Furman Sound's tunable crossover

Maodel TX-2 from Furm 3
tilter designed for use with either stereg hia
systems in studio, public address, and home 5
from 20 Hz to 20 kHz and feat

Put gain control, The TX.2 INcorporat :
terwarth filters with a rolleff of 12 dB per octave for I P

smaoath fr
handling. Cost of the unit is $250, T Sy
CIRCLE 147 ON READER-SERVICE CARD

Superscope js i
which is the Model

'E't': recording
Witch. The pric of
the CD-304 ang cp

CIRCLE 144 ON READER-SERVICE CARD

The fan-cooled two-channel CP-500
Power Sentry circuit to control distortion that can be caused by
and to protect tweeters.
into B ohms or 24 dBW (
below 0.009%, and
each channel. Also

systems. The CP-500 costs $649,

Tapco enters the power-amp marketplace

CIRCLE 153 ON READER-SERVICE CARD

striby ting
CD-310

th

.303

L I : Superscope introduces cassette decks

reduction, calibrated VU meters, and

Equalizating EWilches
Contrals for

eCD-310s
» Jre top:|
48 oM

It also offers automatic shutof!

Maximum flexibiity, and a pesk ¢
$149.95, The ather models in

oaders costing §139 95 and $99
-SEAVICE CARD

protessional power amplifier ey

&l

The CP-500 is rated at 150 watts (21 % dom
255 watts) per channel into 4 ohms, with TH
the Power Sentry's operating level is adjustatiss

available is the CP-120 for biamped and triamps

. mor

s three new stereo cassette dec“f;- ore
b

Machine are Dalby ngise rge some of the features of this fro

.
o
e

95




{ HIGH BIAS.

g These cassette deck manufacturers use SA
as their reference for the High(Cr0;) bias/EQ setting:

AIWA - AKAI - CENTREX - JVC
KENWOOD - MERITON - NAKAMICH]
OPTONICA - PIONEER - ROYAL SOUND
SANSUI - SHARP - TEAC - TOSHIBA
UHER - YAMAHA

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

BANG & OLUFSEN - DUAL - FISHER
W HARMAN/KARDON - LAFAYETTE
SANKYO - TANDBERG
AND MANY OTHERS.

: 53

There's been a quiet revolution going on in the cassette world. O Leading makers of quality
cassette decks have adopted TDK SA as their reference standard tape for "High” (CrOz) bias and
equalization settings. Why TDK SA? Because TDK SA's advanced tape formulation and super
precision cassette mechanism let them (and you) take full advantage of today’s advanced

cassette deck technology. O In addition, a growing number of other companies are recommend
ing SA for use with thelr machines. [ So for ”'!l." LIl[“'I'ILT[t" in cassette sound and FI-E‘HHTII'I:]IIL.’I.".
load your deck with SA and switch to the "High" or "CrO:" bias/EQ settings. You'll consistently
gel less noise, |‘|1p.{hl':-'| gaturation and '-"thpl..lt.- levels. lowest distortion and the w 1dest d}'ll:'{l‘l.llt‘
range to let yvou get the best performance from any

quality machine. [ But you needn’t believe all this
Just because we say so. All vou have to do is check
our relerences

The machine for your machine.



A new turntable from Kenwood
has a brushless pC
According 1o HJ.'I'I_
with rumble at =63

Kénwood's new direct-drive turntable, the KD-2070
motor coupled to the platter for smooth rotabon
wood, the result (s 3 wow and flutter figure of 0.04

dB. The KD 2070 comes with an S.shaped lone arm whose tr::nr_-bc-.ﬂ;_\' &r
ror is rated at + 1.5 degreas. The turntable is also equipped with anti
skating and viscous-damped cueing. A built-in strobe facilitates setting
of speeds, and & smgle control sets palch for both 33 and 435 rpm The

KD-2070, with base and dust cover, costs 5140

A&E's precision preamp

) » wavetorm alt
b "hnmm-l:?mthln 3 degrees and total harmomic distortion m“ﬁl{
dio band, according to the manufacturer. The twg

A - “
re, 1 addib
inputs have, 1 :Encyfﬂdbﬂch networks in the equalizer

- rate high- and low-fredl
Hi i f : that result in a response said to be within +0.2 dB of RIAA spees g
- features include a 32-point attenuator volume control and a fgg

plement of inputs selectable via pushbuttons. A product of ALE Teche
cal Research, the SCA-2000 is priced at $950.

phase shift

ssdsnEEE mam

On the beam with BIC

British Industries Company's Beam Box is an indoor antenna designed
to eliminate the problem of faulty FM reception. Frant-panel controls al-
low the user to select signal direction and desired frequency. The Beam
Box's passive electronic circuit then aims its sensitivity pattern in the
specific direction without actually moving the antenna. The results are
said to be improved separation and reduced interference, Electronic di-
rection of reception patterns, according to BIC, is especially helpful in
areas where outdoor antennas are impractical, such as apartment
buildings. The Beam Box, which also has 2 bandwidth control, uses no
house or battery current and costs $89 95
CIHCLE 149 ON READER-SERVICE CARD

Sansui's top-of-the-line Direct-0-Matic deck

As with the other models in Sansui's current line of casgs :

SC-5100 features the new Direct-Q-Matic loading a:;br;;:t::;;:ﬁlh:
two-motor design. the SC-5100 has memory and repeat lun:hons. a
timer for unmanned record and playback, Daolby noise reduction an;':l a
Dolby-FM switch, and mike and line mixing capability. A peak LED, aver
aging melers, separate three-position bias and equalization '.".wi'llchaq,
and peak limiter round out the front-panel features. Rated frequency

response, with normal tape, is +3dB, 30 Hz to 13 kHz. The pr
SC5100 is $600. i kot

CIRCLE 157 ON READER-SERVICE CARD

eration, the A&E SCA-2000 preamplifier

n to switch-selectable input impedances,

CIRCLE 148 ON READER-SERVICE CARD

Musictronics’ new octave divider

The Mu-tron Octave Divider, designed for use with guitar, voice, ad
keyboards, produces 3 sub-octave that. according to Musictronics,
tains the character of the original signal. A fuzz effect is achieved wad

toggle switch marked mINGER, and there a0d
_ . are rota s for MiXan
TONE. This footswiteh.activated device sells for ilﬁrr].pm

EIRCLE 150 ON READER-SERVICE CARD
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Here's another Empire 698 Turntable
dashing off the assembly line.

ke an | mpire turntahle

Pseparate inspections befor
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Another “Rare Bird”’ from Nakamichi

The Equipment: Nakamichi 630, a stereo tuner/ preampii- scale across the FM band. The extremely accurate dial is
fier in metal case capable of rack mounting. Dimensions: inearly calibrated every 0.1 MHz. More than eleven tumns
13% by 94 inches (main panel). 6% inches high. 9% of the knob are required to sweep the band, and tha action
nches deep. Price: $630; optional wainut cabinet, $45 is light, super-smooth, and totally without backlash.
Warranty: “limited,” three years parts and labor. Manu Even more surpnsing for Nakamich, long known for
[ facturer: Nakamichi Research, Inc., Japan; U.S. distribu genarpusly sized meters on tape equipment. is the total
tor: Nakamichi Research (U.S.A.), Inc., 220 Westbury Ave absence of meters from the 630. The channel cantenng s
Carle Place, NY. 11514, indicated by three LEDs: the central red one for exact tun
ing. the green outer ones indicating mistuning and the di-
Comment: In the high fidelity aviary, the tuner/preamph- rection of the arror. This setup is as sensitive and as accu-
ter 15 an odd bird—rneither a full recever nor a totally sepa rate as any meter we have used. An amber indicator glorws
rate tuner. It surprisad us a bit that Nakamichi's first FM progressively brighter as the signal strength increasas. We
Equipment chould appesr ac part of Tuch 3 combination. did not find it nearly as convenient as a meter for onentng
But then, this is quite in character for a company that an antenna. And, as with the rest of the Senes 600, we
Predes itself on innovation.
The 630 tuner / preamplifier follows the styling of the re
E”#:;Méhe 600 serias, itsalf 3 departure from trads : i
cabinet is wedge-shaped; with the 830 placed on REPORT POLICY faupmest moos s Dases o ooy meavsmmens
2 shelf or table. the control panel slants upward and to the w:ﬁm'ﬁmﬂ:‘m'w:%
Tear, placing all controls at a convenient angle. (Alter CiitAg Sy #’“_“':mﬁ;fiﬂ;:v:: oy
Natively, this unit can be mounted with its brethren in the o st Teprs % MOV O uSmcaton. arch %9 WPOR, B pricn Bamech
Nakamichi Systam One equipment rack.) Nor does Naka- may B O By B e Sech s etted
michi yse the traditional shde-rule tumng dial, opting in e e ricm Fiog,my may CHE Techaciogy Carmer aumsegs seiponasisy S pradet
Stead for a jumbo (5%-inch diameter) rotary dial that, L
straightened out, would amount to more than 3 foot of L

W CRCLE 13 on mEsDER SERVICE CARD




NOISE & DISTORTION IN D&

found it difficuit to tell at a glance far what mode the 630 is
set since it is controlled by a series of small black pushbut
tans that are virtually camoufiaged by the black panel
The tuner offers both standard operation and Dolby de
coding via a full built-in decoder, plus a choice between
narrow and wide intermediate frequency bandwidths, FM
muling 15 there as well. Provisions are made to accept one
phono input (with a three-position back-panel sensitivity
switch), an aux input, and two tape decks, between which
dubbing can take place in either direction
In addition to aleven position, swilched bass and treble
controls and the normal volume and balance controls, an
eleven-position CONTOUR switch acts as loudness compen-
sated volume control, (You set vOLUME for "full™ listering
level, then adjust gain with the contour, which automati
cally equalizes for average hearing charactenstics at re-
duced levels ) This technigue is far superior 1o the conven-
thional nonadjustable loudness switch, in our opinion,
though we found that the discrete volume settings limit
Hexibility somewhat. The tone controls, whose range
(about +9 dB at the frequency extremas) is smaller than
usual, are subtle in their operation and, for our tastes, su-
perior to most
The upper portion of the back panel is replete with sepa-

INFUT IN MICROVOLTS
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s for the tuner and the preampg
=witched convenience oullets is prg
:;:l::iml:ﬁlnﬂ?: 1:0?;1 rating (essentially 360 watts) is rajg
[.-.-#I\-'Ihrnltl:‘d (The Nakamichi 620 power amp, hT'" Ex.
ample, draws twice this figure in flat-out c-p-e-rang..n_j
Lab data taken at CBS Technaology Center attest to the
6305 very high level of periormance both as a tuner and as 5
preamphiier, The tuner's 50 dB.quieting figures bode waj|

rate signal-flow diagram

SOuUAre-wave response

Nakamichi 630 Additional Data

Tuner Section

Capture ratio 1% dB

Alternate-channel salactivity 41 dB wideband
78 dB narrowband

S/M ratio {(mona, 65 dBf) T4 dB

THD (wideband) Mono L ¢h R ch
B Hz 0.065% 0.080% GOTE%
1 kHz 0.061% 0.066% 0.065%
10 kHz 0.15% 0.25% 021%

THD (narrowband) Mono Leh Reh
80 Hz 0.070% 0.18% 0.17%
1 kHz 0.10% 012% 0.12%
10 kHz 0.15% 0.71% 0.57T%

IM distortion 0.1%

18-kHz pelat -6 dB

38-kHz subcarrier -68% dB

Preamp Section
Output at clipping Leh: 7OV Rehe 70V

Frequency response +0 dB, balow 10 He to 40 kHz
+0.-% dB, below 10 Hz to 100 kHz

RIAA eqgualization + 1% dB, 60 Hz 1o 20 kHz

+ ¥, =2 08, 20 Hx to 20 kHz
Input characteristics (for 2 volts output)

Sensitivity 5/N ratio
phono, 1 my 1.7 mV 78 dB
phong, 2 my 34 mv 83 df
phono, 5§ my B2 mVv 85 dB
X 170 mv a2% dB
lape 1, 2 170 mV a4 dB

Fhano overload (clipping point at 1 kHz)

T-mV sensitivity 80 mV
2-m¥ sensitivity 120 my
5mV sensitivity 280 mv

T g 21 eup
g 0.0037%, 20 Hz 1o 20 kHz
Roh C0031%. 20 Hz to 20 kMHz

IM distartion 0.008%

Hiwim Foogn iy ?
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for Tringe-area recephion, especially considenng GRIRLTES

easureents were madle
ware all the kab data nol spedilied as

1 the wadeband IF posit o —as
narrowhand Cap
pure rabid 8 good; 50 are the sIgnal to Nouse rabios and 19

and 38-kH2 suppression ratios
The Irequenty résponse 1 within 1 di of spec and 15

wviry go0d Dy any =

alternate-d hannel selactivity s betler Tha
2
g and Memains good aven in thd wendle

tandard Sraren separalion & axoellsnt

1 average in the
Iﬁ.\r’\""hl-‘ﬂd M
band position. Thal should make the 630's wideband
mode much more frequently useful tThan that of most
tuners with such an adustment. Distortion in the wide
band setting. aboul as low as any
sreases little in the narrowband mode

As a preamplifier, the 630 shares much of the circuitry
af the Nakamichi 610 and 410 preamps. Both THD and in
vamishingly small (The THD

Wi 'vE Messursd, in

termodulation distort:on ane
figures ShOown apped to represent noise rather than true
diztortion.) The frequency response frovm Righ vl inputs
i ruler flat from 10 Hz to 40 kHZ. the phono equalization 1s
axcellent. Signal-to-noise ratios also are excellen! across
the board, varying soméwhat with the sensitraty (phono
gain) setting, as s to be expected. The phone overload
point also varies with the gain setling but seems 1o be well
related 1o the respective sensitivilies Mate that nominal

sen silwvilios (] and B mullpeolls) are vory close 1o e val
ues required for a 1 owolt outpal Thisiegh The unil

wee the more Tamaliar 2

CANR mMan
: voll cutpul level (at whieh The lab
testod i) wath ease, In the moat sensitive soltimg, S5/ N ratio
i equivalent to 94 dB, using the common 10 mallivolt rsl
erence vl

The 630 s an o eptaivally Cloan FM furmag
rowvband mode as
dilteult, m Tact

sl ations

in the nar
well as in the wideband one. 'We Tound it

o dshinguish between the two an most
Only on closaly spaced ehaninals is the nariow
welting required, and only on ax apbionally pood statione is
the wiler selling called 1o, The quality of thes tumer i
most readily heard in the treble, wherd we have Tound Tew
that match its clarity, The sensitivity proves sdequale (o
moderale innge-area use, althowgh it m not excaphonal
Tuming is very easy, and the FM mute adequately sup
presses interchannel hash withool totally sgusl hing the
L'l1|||1llt It works withouil thumps but takes the better parl
OF A Second 1o "unmute’’ ance a station has been twned in
Although high- and low-cut fitters are absent, the con
Tour and tone contiols of the 630 stnke us as especially
felicitous, Even more impressive s tha phono preamp: ul
terly quiet, very clean, and with stupendous detail, Consid
ered in toto, the Nakamichi 630 is a line componeni
CIRCLE 138 ON RIADER-SIRVICE CARD

AR-15: A Good Speaker for a Small Room

ﬂ:ﬂ' Equipment: AR 15, a bookshelt loudspeaker system in
walnul cabinet. Dimensions: 1 1% by 21% inches (front, in
tended for verlical use); 7% inches deep plus % inch for
foam grille. Price: $130. Warranty: “full,” five years parts
and labor. Manufacturer: Teledyne Acoustic Research, 10
American Dr., Norwood, Mass, 02062

Iasuvany 1978

Commant: Many loudspeakers—like many people—make a
striking impression at first. It takes further association to
reveal their llaws. Not so with the AR-15, one of the small
est and least expensive of the Acoustic Research lina. Per
fect it is not, but honast it certainly 1s. A two way system
using an 8inch wooter and a l-inch dome tweeter in A
small sealed enclosure, the AR-15 is limited in its max:
imum sound level capability, especially in the loweast oc
tave, But at a reasonable input level it gives quite a good
account of itself.

Data taken in the anechoic chamber at CBS Technology
Center reveal an essentially uniform average omnidirec
tional response over most of the band (+ 2% dB from 63
Hz to 8 kHz: + 3% dB from below 63 Hz to 12.5 kHz) at the
0-dBW (1-watt) power level. Below 63 Hz the response falls
off rapidly. A certain forward character is added to the
sound by a 3-dB prominence in the midband region (500
Hz to 3 kHz).

The impedance curve is fairly smooth and quite well con:
tained: it reaches a high of about 14 ohms. Nominal im-
pedance measures just under 6 ohms. The lowast imped-
ance (4% ohms) is reached at a frequency of 2,200 Hz,
where some types of music—compressed rock, synthe-
sized music, etc.—may contain appreciable energy. And
average impedance is closer to 6 ohms than to the manu-
facturer's rating of 8. Thus caution is advised: Pairs of
these speakers in parallel may overload typical amplifiers.

Efficiency is on the low side, with an average sound pres-
sure level of 79% dB delivered from a 0-dBW (1-watt) input
of pink noise, 250 to 6,000 Hz. Despite ts small size, the
AR-15 handles a full 20 dBW (100 walts) of sine wave
power at 300 Hz without distress, delivering 102 dB SPL at



i e pre-:.-,{ Ould deliver (28 dBW or 630 watts) for a
5 sure level of 109% dB. Pulse response is
tairly good with just a bit of hangover

Distortion for a 0-dBW input generally remains at or be
low 0.75% between about 70 Hz and 10 kHz. but in the
H::’Li:‘:;:(:i‘: ::::;1If1drm0nlc content generally is above

g ale ortuitous state of atfairs than the re
verse. Below 70 Hz, the distortion increases sharply, but
not as sharply as one might expect, reaching 2% at 50 Hz
and 7% at 30 Hz. With about 20 dB mora input—a 98 dB
sound pressure level at 300 Hz—the distortion remains be
low 1.75% from 70 Hz to 10 kHz. with second and third
harmonic content about equal. Not surpnisingly, the dis-
tortion at this power level increases more sharply below 70
Hz and exceeds 10% at 50 Hz.

We found AR’s recommended placement—midway up
the wall—apt for the smoothest bass response. (At the
wall/floor intersection, there is a bit more bass reinforce
ment but with a loss of some smoothness.) A three-way
toggle switch drops the tweeter responsa by about 4 or 8
dB above the 1,700-Hz crossover frequency; we preferred
the O dB (highest) tweeter level setting. (The switch is lo-
cated in a rear panel recess adjacent to the binding-post
connectors.)

The AR-15's sound is pleasantly forward, and the sterao
imaging is wide and stable, if somewhat shallow. Thereisa
definite prominence directly on axis, but once one is off
axis by about 30 degrees (a common listening position)
the dispersion becomes quite good. The transient re-
sponse is good and the bass fairly tight, at least at moder
ate listening levels, The wooter cone motion remains well
controlled even on moderately warped records.

Solo instruments—especially violins—are well rendered,
but diminishing bass response becomes apparent in the

Sophisticated
Automation in
Mitsubishi’s
Premier Turntable

lower registers of the piano and, of course, the
orchestral compositions requiring greater dynamic
the limitations of the small system become more
The sound becomes somewhat harsh on woodwinds, and -
violins get a bit steely; brass chords excite enough intey.
modulation to detract from the clarity

But these effects occur mainly when the system je
torced to strain. At moderate sound levels and in fairk
small rooms, the AR-15 15 capable of excellent reprodiye.
tion—remarkably so for a two-way system. And the
speaker doesn't try to slip anything by: the limitations
apparent at first are the ones you'll hear after extended lis.
tening. Such admirable torthrightness makes it unl .
that the speaker will begin to burn your ears (and pride) a
few months after purchase. AR can be justly proud of the
Madel 15—particularly when price (and the five-year war.
ranty) is considerad,
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The Equipment: Mitsubishi DP-ECI, a two-speed (33 43
rpm) automatic single-play turntable assembiy, with lon
arm, base, and dust cover, Dimensions: 18% by
inches [m“}. E inches high with COVer ':I.um‘ lm Wil
high fully open. Price: $590, Warranty; “limited,” TS



know how
o play.

The implements used in
every art form except music
both create and preserve
the art. If music isn't
captured at the time it's
created, it's gone forever.

But the instruments used to
capture music can also be
used to alter, refine and
improve it.

Instruments like the
A-2340SXY and A-3340S
4-channel tape recorders
with Simul-Sync for
multitrack recording and
over-dubbing, as well as
mastering decks like the
A-6100 and A-3300SX-2T for
mixing down multichannel
tapes to stereo.

Instruments like the Model
2A Mixing Console with an

*Citlar graoed wide supphion ios Yeid where prohilsed by low,
TEAC Corporation ol Amenica, 7733 Telegraph Rond, Moniebelic,

positioning. There are also
microphones for every
recording need along with
accessories like the PB-64
Patch Bay and cables to
help organize the process.

TEAC is the leader in
multitrack. Less than a
decade after multitrack
equipment was introduced
to the professional industry,
TEAC introduced it to
people serious about their
music. Today, thousands of
musicians and recordists
are getting many of the
important elements of the
studio experience but
without the studio bill. And
TEAC continues its

commitment to multitrack
excellence,

To find out more about the
adventure of multitrack
recording and to hear the
quality of music that can be
made on TEAC multitrack
equipment, send $2 to Dept.
37 for our "Home Made With
TEAC"® Album.* Or, if you
can't wait to get your hands
on the instruments every
musician should know how
to play, see your TEAC
dealer now.

TEAC.

First. Because they last.

Caliiarmin 640 + In Canada TEAC = dmzrilbrsted by

White Blectronic Developrmsnt Corpatghon 1968 Lad
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}‘EH'S parts, one year labior. Manufacturer: Mitsubishi, Ja
pan; U.S distributor. Mitsubish Audio Systems, Melco
Sales, Inc., 3030 E. Victoria St.. Cempton. Calif, 90221

Comment: With g0 many fine turntables available. how
does a relatve newcomer to the U 5. high fidelity market
carve out a niche lor itself? Mitsubishi's answer is the DP
EC1, & deluxe automatic two-speed single-play turntable
and arm combination in which the emphasis has baen
placed on convenience and satety features but with due at-
tention to performance

Take the tone arm, for example, With most of today's
designers strving far avaer lowar tone.arm mass, Mitsu.
pishi seems to be going counter to the trend The tone arm
of the DP-ECL 15 fabricated of stainless steal—obwviously
much more dense than alurminum or carbon fiber, But Mit
subichi's research has led it to the conclusion that typical
tane arms exhibit a counterwaight resonance in the region
of 150 Hz as well as spurious resonances at other fre
quencies The tubular stainless steal arm, with its counter-
weight isolated by Butyl rubber, essentially 15 credited with
eliminating thesa vibrational modes.

The turntable is direct-driven by a servomotor—quite
common these days, though Mitsubishi uses a motor of
higher torque than is customary. The platter therefore ac:
celerates more rapidly and, since the servo control has the
matter well in hand, attains a stable speed without aver-
shooting the mark. The turntable mat is extra thick and
formed of 3 combination of natural and synthelic rubbers
to reduce vibration to a minimum.

The real novelty of the DP-EC1 comes in its logc contral,
Embedded in the platter are nine “light pipes” that pro-
trude through holes in the turntable mat. Organized in
three groups of three, they pick up a light beam that is re-
flected from a prism across the surface of the turntable.
The mat 15 formed with three radial depressions in its top
surface so that, when no record is in place, all the light
pipes pick up and direct the beam to three photocells be-
low the platter. This tells the DP-EC1 logic that no disc is on
the platter. Under thesa conditions, the arm is prevented
from lowering.

If a 7-inch disc 15 placed on the table, the innermost
group of light pipes is covered. When the slart button is
pressed, the turntable automatically chooses 45 rpm and
moves the arm to the 7.inch lead-in groove position. A 10-
inch disc covers both innermost groups of pipes. the plat.
ter spead is set at 33, and the arm is cued appropriately; a
12-inch disc blanks all photocells, with obvious results. For
those relative rarities—the 12.inch 45-rpm record and the
J-inch LP—the platter speed can be altered to suit by a
touch of the SPEED RESET button. The platter speed, indi-
cated by a pair of lamps next to the button, is monitored by
an illuminated strobe wisible through 2 window on the sur-
face of the deck. A speed control range of somewhat more
than + 3% (aboul a quarter-tone sither way) is provided by

a flush-mounted control, and CBS found that, once either
seting has been selected, the speed is precise aver the
line-vollage span (105 to 127 volts). Similarly, locking in
33 rpm sets 45 rpm as well and vice versa.

Power is applied as s00n as the arm Is moved away from
its lack. A light push on the START/ Cuk button initiates the
automanc play cycle; if the button s held down, the arm
continues to move toward the center and will lower 1o com-
mence play a5 5000 a8 il is released. & built-in mute that
kills the cartridge output until the arm is fully lowered is
very effactive in préventing thumps from the spEaker.

At the end of the side, the arm lifts and returns to the
rest position, Tauching the STor/LiFT button gently causes
the arm to lift and return at any time during the cycle; if
this button is held down until the arm is tully litted, how
ever, the arm will maintain its position above the record
F"H’.'Eﬁ-ll'lg ETART/CUE then lowers the arm into the Same
groove. A lamp near START/CUE lights while the arm is ris.
ing or lowering; if the button is released while the lamp is
lit, the logic system will interpret this as a command to re-
tract the arm. Thus the system requires a bit more pa
tience than conventional cusing levers do. The REFEAT but
ton can be pressed al any time during the cycle for
automatic replay of the disc. canceled by a second press of
the bulton or use ol STOP/LIFT. A pilot beside REPEAT indh
cates when the funchion s activated

Tests at CBS Technology Center indicate an excellent
flutter figure, averaging +0.035% ( £ 0.060% maxmum),
and an ARLL-weighted rumble that is adequately low—62
dB. The tone-arm resonance, with a Shure V-15 Type (Il
cartridge installed, is only moderate (3 dB) and falls at 8.5
Hz—a trifle on the low side, reflecting the relatively high
arm mass. A less compliant pickup thus might be a better
choice,

Setting up the Mitsubishu DP-EC1 15 a relatively straight-
forward task, facilitated by following the excellent instruc-
tions given in the owner's manual. The included stylus po-
sition gauge sets overhang and stylus height. In use, the
DP-EC1 had no difficulty tracking a normal assortment of
records at a VTF of 1 millinewton (equivalent to 1 gram)
using the Shure V-15 Type llI, though the lab found that
the actual VTF is 0.1 gram low at the gauge's 0.5-gram set-
ting, 0.2 gram low at other half- and full-gram settings.
(The scale is calibrated in 0.1-gram increments to 3
grams.) Rumble and flutter are inaudible, and the shock
isalation is good. The integral, pivoted dust cover can be
lowered into place after the start button is pressed without
upsetting the operation.

The DP-EC1's logic works flawlessly, we are pleased to
report. We especially like the lock-out feature that prevents
operation when no record is on the platter: It should pre-
vent many an accident. With the full logic control already in
hand, the next step might be a remote-control aption. It
seems a natural on so sophisticated a turntable.
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REPORTS IN PROGRESS

Altec Model 19 loudspeaker i
Harman Kardon Citation 19 power amplifier
Ortofon M20FL Super phono cartridge
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NOISE REDUCTION ON/OFF
EXPANDER ON/OFF
HIGH FILTER OM/OFF
TAPE/SOURCE

AC POWER

EAPANDER SENSITIVITY

NOISE-REDUCTION PILOTS
_— NOISE-REDUCTION SENSITIVITY

A “Smart Black Box” from Heath

The Equipment: Heath AD-1304 Active Audio Processor, a
stereo expander/denciser in kit form, in metal case with
wood end panels. Dimensions: 17'% by 4% inches {(in
tront), 74z inches deep plus clearance for controls and con-
nections. Price: $199.95 (kit only), Warranty: “full,”
ninety days parts(and labor, where appropriate). Manulac.
turer: Heath Company, Benton Harbor, Mich, 49022,

Comment: While the legend *Active Audio Processor’ on
the front panel of the Heath AD-1304 may not be specific
about what the device is intended to do, the restrained.
even austere styling communicates the fact that here is a
solid, no-nonsense item of electronic gear, The processor
15, in fact, designed to remove high-frequency noise from
and increase the dynamic range of program material
routed to its inputs, The two actions are performed in sep
arate modules of circuitry and can be individually defeated
by front-panel switches, Two additional switches provide
fixed high-cut filtering (for very noisy sources with limited
high-frequency content) and a tape monitor to replace the
one through which the AD-1304 is connected to the sys-
tem. The back-panel convenience outlets (switched and
unswitched, each 300 watts maximum) represent a
thoughtful extra touch.

The expander section, which Heath says is capable of
raising the gain through the unit by 4 dB and lowering it by
3dB, for up to 7 dB of dynamic range expansion, works on
the whole signal and is not particularly fancy. But Heath's
engineers seem to have set the detector time constants
Just about right. With program material that is not too
noisy, this section of the AD-1304 is as hard to “"catch out”
audibly as any signal-processing device we know, Achieve-
ment of such performance depends, of course, on whether
the user sets the expansion threshold correctly, but this is
not hard to do by ear with the aid of the LED indicators that
show upward or downward expansion. We got the best re.
sulls with the threshold fairly high.

When signals are too noisy to be enjoyed, the noise-
reducer section of the AD-1304 can be called into play. The
action of this stage is monitored by a diagonal string of five

LEDs. The lowest and leftmost LED, which is green, turns
on when the noise reducer is inactive; the remaining (red)
ones turn on progressively until the highest and nghtmost
indicates thatl operation is at maximum,

A high-cut filter with a variable cutoff is the main compo-

nent of the noise reducer. Filtering becomes Progressively
more severe as the signal level drops off, apparently on the
theory that soft musical sounds contain fewer audible
high-frequency components and that whatever highs are
present under those conditions are likely to be noise, &
sensitivity control lets the user sel the levels at which the
various degrees of filtering take place.

Once again, the time constants seem well chosen, for it
is very ditficult to hear any anomalies as the filter
passband grows and shrinks, All one is very much aware of
is, first, that the music emerges from a background of
near-silence and, second, that soft passages are relatively
devoid of highs. The sound remains reasonably plausible,
but switching the noise reducer in and out makes it clear
that bona fide high-frequency information is removed
along with the noise—and to a degree that obscures a lot of
musical detail,

This, as far as we can tell, results from making the de-
vice filter aggressively enough to cope with really noisy pro:
gram material. Here details are probably swamped al
ready, making it unnecessary to worry about them. In
many instances, however, we found the noise preferable to
the side effects of the reduction systern—as we have with
comparable devices,

The sample of the Active Audio Processor supplied to us
for review was preassembled, but our perusal of the Kit-
building manual uncovered nothing that would lead us to
expect unusual problems in doing the job ourselves.
Heath's instructions have thair accustomed clarity, and a
moderately experienced builder should even find assembly
enjoyable. In any case, the AD-1304 is commercially avail
able at present only as a kit.

While we remain basically unconvinced that corrective
measures of this sort can ever undo with total success the
llls they are designed to combat, we have to admit that at
times they are very useful, This unit from Heath uses an
approach different—in detail at least—from others on the
market and thus has its own strengths and weaknesses. In
particilar, we find that the expander circuit in the Heath

Ing on the source material it |
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B&0O’s Smartly Styled Headset

The Equipment: B&O Model U-70, a stereo headsat with 9
foot straight cable. Price: $85. Warranty: “limited,” one
year parts and labor. Manufacturer. Bang & Olufsen, Den
mark: U.S. distributor: Bang & Olufsen of America, Inc.,
515 Busse Rd., Elk Grove Village, IIl. 60007,

Comment: Consistent with the traditions of Bang & Oluf-
sen products, the new U-70 stereo headsel is an unusual
(to traditionalists, perhaps slightly oddball) design with a
unique and pleasing appearance. Mot incidentally, the
U-70, in which the earpieces can be rotated individually
about the axes runming front to back and top to bottom
and fixed in the desired positions, turns out to be highly
functional as well,

When the phones are in position, most of their 11-ounce
weight (excluding the 9-foot cord) is supported by an ad
justable leather band that passes across the top of the
wearer's head rather than by the sprning that presses the
earpieces to the outer ears. Tension of the spring 15 not
readily adjustable and is a bit on the high side, which re-
sults in positive ear coupling but makes it hard to forget
that you are wearing headphones. They are quite comfort-
able nonatheless—thanks, in large measure, to their many
degrees of freedom for adjustment and subtly conceived
front-to-back balance.

Impedance of the headset is piven by the manufacturer
a5 140 chms. No attempt was made to confirm or deny
this through measurement, but we did ohserve that a
power amp capable of delivering enough output voltage to
drive 5 to 10 watts into an 8-ohm load was able to make
the U-70 as loud as we would ever want. Since the voltage
from lape-deck monitor outputs is normally less than this,
the B&O phones are better suited to use for entertainment
than as workhorses for the recording buff.

Though the U-70 may not offer the ultimate in sensuous
tontact with the outer ear, it more than makes up for this
with its sound. The unstrained ease with which the unit re-
produces music makes its personality quite unspectacu-

EARPIECE ADJUST ——l

|31’—3||T|'I05.I as if it should be taken for granted. This qual
ity, which is rare (and is best appreciated after extended
listening), helps to keep aural fatigue at 3 minimum—an
Important criterion

From a more analytic point of view, it seems that the
U-70 has an unusually well-integrated sound in which all
aspects are consistent. Other headsets may have sharper
transient response, for example, but the result of that of-
ten is a falsification that gives a “climcal” qualty to the
sound. Low distortion is audibly another strong point of
this model. Bass tones, in particular, are free of the traces
of buzziness sometimes imparted by headsets.

As usual in headphone listening with material not bin
aurally recorded, the stereo image is less than entirely
plausible, but the U-70 does as well here as one might rea
sonably expect in yielding an image that does not vary in
sharpness or stability with the type of ensemble or pro-
gram material. Once again, the imaging seems “'of 2
piece’ with the other audible parameters

Absolute judgments upon headsats are out of the ques-
tion, ears beng as individual as they are. (Even left and
right ones on the same head do not usually match per-
fectly.) We can say that we found the Bang & Olufsen U-70
a preat pleasure to use and that it succeeded in seducing
us away from our loudspeakers (which we dearly love) for
longer than was strictly required for testing. Not many

headsets achieve that
CIRCLE 121 ON READER-SERVICE CARD

ADC'’s Stylish, Capable Tone Arm

The Equipment: ADC LMF 1, a carbon-fiber tone arm with
integral. nonrepiaceable headshell. Price: $205. LMF-2,
with replaceable headshell, $215. Warranty: “limited,”
one year parts and labor. Manufacturer: Audio Dynamics
Corp., Pickett District Rd., New Miltord, Conn, 06776,

Comment: Carbon fiber, a material with an extraordinary

- Jamitamy 1OTE

i i choice for
tio of tensile strength to mass, i5 an obvious

ze"‘;n a tone arm and has been emprmyﬁdzbv h: :::::ert ::
designers. In tha ADC LMF-1 and -2, v ¥
usuEl tubular construction has bean ahandnﬂed. in :'a;:;l‘
a tapered profile of minimum mass. The principa
ence between the two models is that tha LMF-1 is buiit a'iila
single unit whereas the LMF-2 has a detachable headshall.
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ANTISHATING ADIUST

CUEING

Lab testing performed at the CBS Technology Center
confirms that ADC has achieved a notably small mass in
the new design; the low-frequency resonance of the LMF 1.
fitted with the Shure V.15 Il pickup, is 9.3 Hz. which 15
close to weal and one of the highast figures we can recall
seeng with this cartridge. The 4.3-dB amplitude rice at
this frequency may seem somewhat large, but since discs
are relatively silent in the range from about 9 to 14 Hr
there is ttle chance of exciting the resonance in any cass
(With ADC's own ZLM cartridge, the resonance is at 12.7
Hz with an amplitude rise of 7.0 dB. For the same reason,
this need elcit no concern on the part of a user.)

Bearing friction in the LMF-1 is negligible in both hori-
rontal and vertical planes. The stylus-force gauge and an-
tiskating mechanism are exact within the lab's mits of
measurement. Antiskating force is set at one-tenth the
vertical tracking force, which appears to be a commonly
accepted value. The maximum setting for vertical tracking
force 15 1.5 grams (equivalent to about 15 millinewtons),
which could make the arm unsuitable for some moving-coil
pickups. But these, with their relatively stiff suspensions
and high mass. are not very likely to benefit from the use
of a low-mass tone arm

Installation of the tone arm is about par for the course in
difficulty—which is to say that it is not an expenence to be
relished. But fortunately it need be done only once, and
ADC's instructions are helpful encugh to amelicrate the

The Equipment: Pioneer Spec-4, a stéred power Bmp.]ilre-r
in metal case appropriate for rack mounting. Dimensions:
19 by 7 inches (front panel); 17% inches deep. Price:
$700. Warranty: “‘limited,” two years parts and labqr.
Manutacturer: Pioneer Electronics Corp., Japan; U.S. dis
tributor: U.S. Pionesr Electronics Corp., 85 Oxford Dr..
Moonachie, N.J. 07074,

Comment: In their quest for ultraclean spund, Pioneer's
engineers seem to have spared few, if any, pains to reduce
distortion and noise to negligible levels in the Spec-d.

VIF RDJUST.
COUNTERBALANGE

pain considerably. A mounting template is providad {g
help the user locate the pivot point and get the gve ]
correct. Whatever you do, don’t lose the template; it s
only overnang reference given, and you will need it
changing pickups. The three counterweights included m>
the package make it easy to balance almost any cartri 1
When it comes to playing records, the LMF-1 will rewasd
you handsomely for the effort required to set it up. The
cueing action is well damped and quite accurate in “’W"I
eration, and tracking of warped discs is excellent. One of
the main advantages of the ADC and other low-mass tone
arms is, in our opginion, that the rapid fall in amphtude ra-
sponse below resonance acts as a built-in subsonic filter—
and ahead of the phono preamp, where it will do the most
good. We would point out to purnists who claim that s
sonics add realism to some instruments, such as pedal
harpsichords, that such signals would have to be felt, not
heard. Since it is doubtful that anyone but the playerisin
position to do this, and even more doubtful that speak
can reproduce subsonics at anything even close to ng i
levels, we'll opt for the filtering effect and save our speg k-
ers. as well as the headroom in our slactronics.
The ADC LMF-1 is not cheap. but then neither are its ma-
tenals and workmanship. It does its job very well indeed
and would certainly be at home in a state-of-the-art music
system.
CIRCLE 112 DN READER-SERVICE CARD

Pioneer Spec-4, an £
for Persnickety Ears

Some autharities would claim that the distortion has besn
made several imes lower than amounts generally consid
ered inaudible. We can only note that, as amplifier distof
tion has been driven to ever-lower levels, so have the min:
ima that. according to research, can be perceived.
In the data measured at the CBS Technology Center, th
worst total harmenic distortion encountared (in one cha
nel at 20 kHz) is 81 dB below the desired signal at
power (21% dBW, or 150 watts). More typically, distort
products are suppressed by 86 dB, almost indeg
ievel. The best distortion readings at low levels (1

i
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With the AD-6550's unique new Remaining Tape Wow and Flutter: Below 0.05% (WRMS)

Time Meteryou never haveto worry about i
. . . The AD-6550 cassette deck achieves an

running out of tape in the middle -:)flre-::ﬂrdlng your inaudible wow and flutter of below 0.05% (WRMS)
faw:-rut_e music. In the past you m::amtc_}red your thanks to a newly designed 38-pulse FG servo
tape visually and hoped that the musical passage motor and AIWA's special Solid Stabilized
and tape would finish together. Now, this extremely Transport (SST) system. And because we use
easy to use indicator gives you plenty of warning. Delby* we also improve the S/N ratio to 65dB
It shows you exactly how many minutes remain on (Fe-Cr). So you ean listen to the music instead of
the tape. So that when you record the “‘Minute

hiss.
Waltz" it won't end in 45 seconds. The AIWA AD-8550. A I W A
LH BIAS FINE ) ! ; Be forewarned.
Bias Fine Adjustment

But there's a lot more to the
AD-B550. AIWA has included
aBias Fine Adjustment knob
that permits the fine tuning
of frequency response to give
optimum performance of
any brand of LH tape on the
market.

"Dolby is & Tratemark of Dolby Lab&faloned, |Ae

J. 07074

Distributad in the U.5. by: MERITOM ELECTRONICS, INC., 35 Oxford Drive, Moonachie. N
Distributed in Canada by: SHRIRO (CANADA) LTD



Total Energy Response:

hv Jensen Lifestyle speakers
sgg;jel:ﬁg:r‘rh(vm any comparable speaker.

part of the room. Not just the DA

Just what is Total you're to L":Je- side of the speakers g od
Energy Response? not just the treble if you're i :'-"L‘.t‘

of them
2. Excellent stereo imacing ¥
hear everything that f:cf.ﬁl;”§ "
are putting out. Almost anywhes
in the room. Unlike listernere of El‘;r
er speakers, who can fall Vichm g
gaps in the response charactrs.
tics, or “hole-in-the-middle” staren
3. Excellent balance Many ofhe
speakers are hot on treble, or bass
or both. But all that really means s
that the midrange is oftan neclest
ed Jensen sends the allimportag
midrange throughout a room evey
bit as much as the highs and lows
4. Total Energy Response s
achieved in Jenssn speakers wih
out any loss of efficency Which
means a moderate output ampoe
recerver 15 still all you need for grest

Tatal Energy Hesponsa is the umform
radiation of sound throughout the whole
listening area—at all frequencies. And it
makes an uncuestionable difference in
the stereq sounds you hear

Maost speakers are to one degree
or another directional That is, part
of the room in front of the speaker
gets the full sound Bass, treble and
micdrange While parts of the room
to the sides of the speaker gat ust a
fragment of the sound. (5ee Fig. A)

It's precisely this fault we set oul
to correct Because others may tell
only part of the story Often with
just one response curve measured
from just one posthion —ther
Jplumum POSInon

However their results don't look
so favorable when the test mucrophone is
moved “off-axis]
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bl s ) f-5ff1""?} directiyil | the whale room
' iy ront of these FtEL e " s :

[~V [A1]] speakers Shese spenkers were conceived, de- What gives Jensen Total
O signed and tested for this Tested from Snery Raspomit]
o\ |I'-" Fi 8 dus- every spot in anechoic “dead” roa .

W/ trates this It is a sfia “Uve" 1o S - rooms, A number of features. First, the ex-
Total Energy Re- werbaration “live” rooms, and tremely wide dispersion of the Lifestyie

simulated living rooms

Qur fimished products: remarkable dis-
persion for the hard-tn-disperse high fre:
quencies... 160° or 170° wide, depending
on the model Also expanded dispersion
of the critical midrange resporise. And full
nﬂ h.fa.'as that stil ;r:er‘]-.'xfﬂy matches the
QLT I'equendces lor accurats
production The way it's supp;ns-’.;i}-rlﬂi ¥

Plgare A Urdenary

Speaker Dhspmermom

Tuned Isolation Chamber™ midrangss
Especially important are jensens wo
twesters a 160° dispersion cone direct
radiator, and the 170° dispersion Myiar*
Sonodome® tweeter The sound input 0
sach of these drivers 15 precisaly
monitored by Jensen’s exclusive
Comirac® crossover network,

sponse curve, laken
with test micro-
phones in all positions. When comparing
the Jensen (blue line) with a comparably
priced “flat” speaker (red lne), you can see
how dehcient the other speaker is in total
radiated energy in the mid and mid-high
trecquenicies. This midrange deliciency s
unfortunately very common amongst

AL be which
speakers, and gives many so-called "flat ‘,]':3 "'ijn calie: L bmﬂrﬂhm‘ Wﬁm:ﬁ;fl:;g?;w
= = = = the sound frem & mudrange, and tweeter
= =—==1"—"———— | Jensenis ditrib- For tinal command of the
— e 1S5 5 uted much more Jensen Lifestyle’s sound, behind-
; evenly throughout the-grille controls are featursd

a room. And when These controls Jet you adjust the
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: 3 Es _____I- = - —-= own listerung room Pgurs C Jormen Liteyryly midrange, to the characterishcs
= == ST Youcaniearit T Depwyoy of your individual room
: =] - == And with Total Energy Response
= ; = = there's more music to control
IS et stm the &.ﬂuu?m yourself..-
PeSpROTSe speakers a very "thin" sound ¥ your local Jensen deale
The Jansen Lifestyle speaker on the Pl"nmijhé?r for yourself the .:I:L'['Een'i"-"-h:ﬂ-
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Energy Response Uniform radiated m why fl:rhlil:nmL;fe::&m# speaker®
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1.5 walts) approximatély equal the noise loor of the am
rj“hﬁf. which means that sctual distortion may be lower
still, Intermodulation distartion st 8 ohms is on a par with
THD:; it runs somewhal lower at equivalent voltages into 16
ohms and roughly 10 imes higher into 4 ohms, Even at 4
ohms, however, an outpul in excess of 23 dBW (200 watts)
is avallable belore IM reaches O.1%

The frequeéncy responseé of the Spec.d looks mors like
data measured on a fine preamp than that ol a power
amp. The unit is lat down 1o at least 10 Hz (the lowest fre
guency measured in the CBS test), and response is down
tl'gfél scant 'I".rdH at 100 kHz (the upper limit) [__j;,rnl_“”;: lar
or. at 177, 15 off the upper énd of the scale of whal 15 usu
ally deemed necessary. (The extremely low output imped
ance imphed by this is, weé suspécl, more a result of the
miultiple sutput devices used than extremely high levels of
negalive teedback ) Nothing that was found in either the
lab or the listerning room suggests any difficulties with
transient distortion

Despite the fact that Pioneer calls the meters on the
front panel of the amp “peak-reading.” they give only a
rough appromimation of the peaks that can be read from
an oscilloscope connected to the ampliier output. They
do, however, keep a good handle on what is being de
manded of the loudspeakers. The scope, incidentally
showed peaks equivalent to about 350 walls into 8 ohms
without chpping, which represents peak headroom of bet
ter than 3 dB—certainly an excellent figure, though we do
not have comparable data for most competing amps

In the listening room, the Spec-4 sounds clean and
iransparent at both high and low levels, even retaining its
composure when pushed to occasional clipping. With the
gain controls set wide open. noise is virtually undetectable
at histening positions more than an inch or so from a3
tweeter. Interestingly. the greater interchannel isolation
provided by the dualpower-supply construction does
seem to iImpart extra crispness to the sterec image. In that
respect, if no other, the Spec-4 strikes us as an audible im
provemen! over Fioneer's earlier Spec-2 (see HF, April
1977), rated at 24 dBW (250 watts) per channel

This may suggest—correctly—that we are in doubt as to
whether the super-low distortion and ultrawide passband
of the Spec-4 offer benefits that the ear can hear. The lab
data show that the amp can do what Pioneer says it will
and then some, Its basic sound is about as good as that of
any amp we have heard, and its separation seems espe-
cially good. Any other special quality that the amp may
have could be expected to be very subtle and to revesl itself
slowly—over weeks or even months of careful listening.
Should you be the type of relentless perfectionist who will
nol rest until you hear the Spec-4 for yourself, the price will
probably come as a pleasant surprise.
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Ploneer Spec-a Amplifier Additional Data

Power cutput st clipping (channais driven simultansousiy)
‘im 22'% dBW (188 walts)
ch 22% dBW (168 walls)

Frequency response +0 B, below 10 Hz 1o 20 kHz
+ 0, - B, belga 10 Hz 1o 100 kHZ

Inpiit charaClansiicy (for rated culpt at full gain)
i Hose S/N ratio
=80% dBw 102 dB

Damping facior at 1 kHz 177
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The Equipment: Genesis Model 3, 3 floor standing loud-
speaker system in wood cabinet. Dimensions: 14% by 37%
inches (front), 11': inches deep; supplied base- 2% inches
high. Price: $299. Warranty: “limited.” lifetime (original
purchaser) parts and labor. Manufacturer: Genesis Phys-
ics Corp.. Newington Park, Newington, N.H. 03801,

Comment: Genesis Physics Corporation is one of the latest
generation of loudspeaker manufacturers in the vicinity of
Boston. The company's first offerings, the Genesis Models
1 and 2, were interesting and reasonably successful two-
way designs, the first using a sealed box woofer and the
second a wooter/passive-radiator system for increased
bass efficiency. In the Model 3, Genesis has added 2 mid-
range driver (for a total of one passive and three active dia

phragms) and moved into a loudspeaker class that is char-
acterized generally by some very difficult engineering
problems.

Anechoic data taken at the CBS Technology Center indi-
cate that the high efficiency often associated with vented
enclosures has been traded for extended response and
relative compactness, The 76Y:-dB sound pressure |evel
produced at 1 meter from a pink-noise input signal with
an average level of O dBW (1 watt), 250 to 6,000 Hz, is on
the low side, even allowing for the fact that this measure-
ment is now taken omnidirectionally. This—together with
the 5-ohm nominal impedance and an overall impedance
curve that, though reasonably smooth and well controlled,
dips below 4 ohms right around 600 Hz—means that the
Model 3 will do its best with a fairly hefty amp that likes to
deliver current. Very few amps would appear ready to ac.
cept parallel operation of two sets of these speakers,

The Genesis 3 does not have the loudest voice we have
heard but is capable of producing quite realistic levels in
rooms of moderate size. Its continuous power-handling ca-
pability is somewhat limited (audible breakup occurs with
an input of 17% dBW or 61 watts), but the acoustic output

Genesis Does Its Thing Again—
Simply and with Elegance

s a respecisbie 101 48 5FL & | meter on 2ns. O paliges
the url sl Todey 218 SOMWESTang MOFE TR 3 Dsl Sramer off
2B dEW (720 wetts—the et of T Wt 2gitier) mige
out endence of CSOpng. Celneerng 3 pedh wtard presuuy
fevel of nearly 112 dE 2t thes mpet

Performance of the Geneses wih respect 10 Satorfon g
fine ndeed. From about 80 Hz up. bofh the secong ons
third Fiar MedraCs MESSUre DeiDw — Moy wed Dt 1%
At 2n SPL of 98% dB, the second harmone: contest rigee
appreciably but the therd harmors. (The real ~bed a2
does not. From BD Hz down. dstortion noresses raffer
rapedly (and predectably) as e srorsors as de
manded of the woofer and passve radiator

Average ommidirectional frequency response of B
Maoded 3 5 faurly flat and extended The relztve posfiors of
the on-auas, front-hemesphere. and omnedrertonal e
suggest Food disperson with no senous tendency toases
beaminess—3a suggestion confrmed by Estening. Al se
curves show 3 dip in the upper B3ss 3nd Dwer mudrangs.
which, it turns out. is just 2bout elsmenated by flipping the
midrange balance swtch to the NCEEASE position. (The
mudrange switch can give about 3 dEB of boost and 1 B of
cut with reference to NORMAL batwesn 500 and 2.000 Ho
the tweeter control allows 3 dB of boost and 2 of st from
2,000 Hz up.) Pulse reproduction shows quick startup and
little hangowver.

The sound of the Genesic (with the midrange s=t o
CREASE) 15 generally neutral and, as one would expect from
the distortion data, ciean. There is enough dynamic range
to allow two of these speskers to reproduce the sound of
Harry James’s band from a direct-cut disc (Sheffield LABS
[SL23/5124]) with no apparent strain. Bass response
particularly good. The sterec image is solid and plausbie.
although not exceptional in depth. Overall, the system per-
tormed well with any music we used to challenge it

Our conclusion is that Genesis has once again found an
elegant and not too costly solution to the problems it has
undertaken. The Model 3 represents a truly fine achieve
ment—especially for such a young company.
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The Featherweight at the
Top of the Goldring Line

The Equipment: Goldring G-900SE, a sterec phono car-
tridge with elliptical stylus. Price: $120. Warranty: "“lim-
ited,”” one year parts and labor. Manufacturer. Goldring,
England; U.S. distributor: Hervic Electronics, 14225 Ven-
tura Bivd., Sherman Oaks, Calif. 91423.

Comment: Goldring pickups—though as well known as,
say, Pickering’s or Shure’s in their native Britain—were
Iittle known here before Hernc started importing them.
The reputation that precedes them is one of good value in
the moderate price range, though the present premium
model (presumably, in part, because of importation costs)
is above what we would generally consider “moderate”
price.

It appears to be designed around the concept that mass
is, in general, inimical to phono cartridges in at least two
ways: First, a pickup that resembles a plumb bob in weight
€an undo the artfulness of the tone-arm designer in seek-
ing good warp immunity and tracking; second, too much
mass at the stylus tip can cause high-frequency reso
nances to fall well inside the audible range. The engineers
at Goldring have, in the G-900SE, produced a pickup with a
rated stylus-tip mass of 0.32 milligram and an unusually
low total mass (4 grams) as well.

With a vertical tracking force of 9.8 millinewtons (exactly
equivalent to a 1-gram weight) the Goldring was able to
pass CBS labs's tortue test successfully. This value,
which the manutacturer recommends, and which lies near
the center of the nominal range (% to 1% grams), was
used for the remaining tests. Sensitivity at 1 kHz is 1.05
millivolts per centimeter per second for the left channel
and 1.02 for the right, which in addition to being moder-
ately high represents an excellent match (within about Ya
dB) between channels. Second harmonic distortion is
2ood and perhaps a trifle lower than average from 1 to 3
kHz, but it rises somewhat at higher frequencies, the rise
being particularly sharp in the left channel. Inter-
modulation distortion is considerably higher than average
i1 both the lateral and vertical planes.

The vertical tracking angle measures out at 26 degrees.
a value considerably higher than usual. The low frequency

FESONANCE Measurad in the

* SME 3009 tone arm s 8 9 Hz,

whach s not deal and sho

Far frrem i r
A ﬁ_ uld b still closer 1o
ey _:_p-p-.-tu,nl_- Mace F"E"Iﬁ'-'...!'l‘.

bh Penacs
with typecal arms of

Par ior a top-of-the-hne cartndge
Al contour and she 2y
and alignment: tracking r " for t L' e Eon poteh
efil. irackong radu for the left and right sides
match within about 4% e
Frequency response of the night channel is ¢ -
fiat, extibiting a 1o ~ b i g

J 2d npple on the ard &raf 14 .

T t e o lYa dB
' e left channel is somewhat flatter through the bass and
midrange but has a 415

:-dB peak centerad t
The points 3 dB down on the skirts of the ;,,.J.E{T:t :tﬁ;kﬁz
and beyond 20 kHz. Channel separation at 1 kHz exceeds
ihe manufacturer's claim of 25 dB but decreases rapidiy
at F:._éh frequencies Square wave reproduction shows
some overshoot and undershoot on the leading and trail
ing edges but good damping otherwise

In listering tests, the forte of the Goldring seems to be
its notably warm midrange, which is most apparent in
moderate to soft passages. As is the case with many other
pickups, the sound of the G-900SE can be atfected by its
interface with the preamp, the most obvious manifesta
tion being the relative brightness of the treble. The high
end displays an etched-out quality that tends to be a little
edgy as the music becomes quite loud. The bass is gener
ally solid and reasonably tight. although in complex or
chestral passages the relative brightness of the upper
treble can make it sound comparatively subdued. Breakup
is barely audible on some of the louder piano transients
found on directly cut discs. The stereo image is not the
most stable we have heard but is adequate.

Like numercus high fidehity products, the Goldring
seems likely to please a gpood many people—but not every-
one. It has its strong points and its foibles, and the bottom
line for any particular listener will probably depend on how
the various parameters of judgment are weighted. Once
again, the ear—your ear—is charged with delivering the
final verdict.
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COPY BLISS PATCHING
RECORDING SWITCHES
INPUT PATCHENG

PLAYBACY SWITCHES
OUPUT (MONITOR} PATCHING

MONITOR SWITCHES

FATCHING PANEL

Russound’s Fg( for
“Gordian Knot” Systems

The Equipment: Russound SP-1, a stereo switching and
patching center in vinyl-finish wood case. Dimensions: 7%
by 5 inches (front panel); 4% inches deep plus clearance
for switches and connections, Price; $149.95, Warranty:
“hrmited.”” two years parts and labor. Manufacturer: Rus-
sound /FMP, Inc., Canal S1., N. Berwick, Maine 03906,

Comment: In the last few years, the frequency with which
we have found ourselves talking about outboard accessory
devices—for noise reduction, equalization. matrix decod-
ing, ambience simulation, dynamic enhancement, and
whatnol—seems to have increased exponentially, Incorpo-
ration of such units into a component system perforce
creates a complex exercise in signal-routing. When tape
decks are added and when some or all of the outboarded
Eear will be required atter playback for some purpases and
before recording for others, the interconnection task
quickly becomes formidable if the user is not to have fre-
quent and irksome recourse to reconnection at the mul.
tiple back panels.

Russound to the rescue! For 2 complicated problem, it
proposes what at first—but only at first—appears to be an
equally complicated solution in the SP-1. To understand
what this all-passive (and therefore distortion-free, with
mimimum possibility of added noise) switching/ patching
bax does, begin at the battom with the two rows of paired
miriature phone jacks. They are connected directly to
back-panel pin jacks for the input and output connections
ta and from the various outboard devices in the system
and thus constitute the main palching panel. An index
strip, covered by a clear plastic “window,'" identifies the
ten jack pairs—one each for in and out. (An ample supply
ot cards from which the user can cut new index stnps 1s
provided. )

Patch cords (twelve of them are supplied) can be used ta
nsert the outboard devices at any of three poinis in the
lape-switching chain above the patching panel via sets of
phone jacks that automatically feed through when no plug
15 ingerted into them. The first point is between SOURCE
(normally the taperecording oulpul of your receiver,
preamp, or inlegrated amp) and the tape decks; the sec
ond 15 within the TAPE-CapY loop of the SP-1; the third is
between the tape-cutput section and the ocutput of the 5P

I itsell. The monitor switching allows you to hear sither

} he tapé Copy 00D, & sae
put or the *'@:1;:1.1;..”: {a circle) and aﬂ;.[l
poses betwee ¢

@ |r15t'_"r1Ed into the Loy b‘u'ﬁﬁ.
board dsiltohankq{fur recording and -
Ihe'rfa a-"!ll:::' gach of the four recorders ¢
back) of four swltLhﬁ?e gp.1. Each has an iN position (g
can be hooked '"m"dmr monitoring use), OFF, and copy,
narmal recarding a ra than four racorders, HUE'SGUM of-
(11 you w":’;;%u::;:ﬂadd an extender to the SP-1, t
1:::21;::? blean'f home recordists will find the built-in com,
plement Inadet?:t:mﬁjﬂw all this works logether, let's z¢

To demons tical situations. Suppose we have a :
sume Some prac first four jacks in the patch panel
unit connected to the hirs
Left encode input and output mMight go on jack-pair 1 =
: ht encode on 2, left decode on 3, and right decode on 4 )
fr:Enr-. 5 and 6 could be used for a Burwen denciser, 7 andg*

. alizer,

m:ﬂ,‘ ae %:tﬁifei?:g to a weak FM station and want to insert

the Burwen, <o we patch from SOURCE to the input side of §

and 6, from the output side of 5 and & 1o MONITOR (bypass.
ing the whole tape section) and hsten to the denossd
monitor output. Now a new program comes on, and we de-
cide to record it on tape deck 1. We remove the patch from
MoMITOR and inserl it into RECORDER. Then WE miowe
RECORD switch 1 10 IN and PLAY switch 1 to MON. We can
now record the dencised signal or listen to it via the output |
of deck 1.

Mow let’s say that we have borrowed a tape of eminently
collectible program content but of poor technical quality;
somewhat noisy and with boomy, rather muffled sound.
We'll play the tape on deck 2, fix up the sound, and record
the presumably superb result—with Dolby—on deck 1. We
move PLAY switch 2 to coey, then run patch cords from
COPY BUSS SOURCE to input jacks 7 and 8 (the equalizer).
From the corresponding output jacks we patch to in puts 5
and 6 (Burwen), and from those outputs to inputs 1 and 2
(Dolby encode). From outputs 1 and 2 the patch loop i
then returned to COPY BUSS RECORDER, At this point, the
output of deck 2 is passing into the dubbing buss, out
through its interrupt loop to the equalizer, denoiser, and
Dolby encoder, and back into the dubbing buss. 4

Now we set up recorder 1 by putting RECORD switch 1 at
COPY and PLAY switch 1 at mon. In the output section,
run patch cords from RECORDER to inputs 3 and 4 i
decode) and from outputs 3 and 4 back to the cutput sec
lion’s MONITOR connections. We now have deck 1 taking its
Dolby-encoded signals from the dubbing buss and playing
back via the Dolby decode for monitoring. Between

sw;t;::mg on deck 1 and that on the SP-1 and the varu
outboarded units, we will have a number of useful mni,'j
1onng options to help us ol

i set the equalizer and denoiser for

35:1'2"11' ;35 mlts[;:: orrecting the signals at hand. Th

. we adjus ¥ and recording 1 :
copy. (Note that this ding levels and make

that final oul
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Introducing Technics SL-1000MKIL The advanced player
system with the professional direct-drive system of the
Technics SP-10MKIL

It's expensive. Because the combination of
materials, craftsmanship and technology 1s rare. And,
until now, unavailable. Like the obsidion lova base.
One of the highest density materials known ta man.
And one of the best solutions known to feedback.

Or the world’s first nitrogen-hardened titanium
tonearm. The same rigid titanium nitride developed
for cerospace. It's less than 85% the weight of
aluminum. With far better vibration characteristics.

_ Another impressive achievement in tonearm
design is the ultra-sensitive suspension. Five ruby ball
he_l}r_ln-gs in four anti-shock pivats. With one-fifth the
h'l.chg_n of conventional ball bearings. And with
Technics unigque variable damping you can custom-
tune the tanearm to virtually any cartridge.

~ The heart of the SL-1000MKII is the quariz-locked
direct-drive system of the SP-10MKIL The system used
by many of America’s leading classical FM stations.
Because of its unsurpassed accuracy, unrivaled torque

and incredibly fast stop/stort action. And you can turn
on this performance from your listening position. With
Technics “"black box'' remote control.
Technics SL-1000MKIL. A unique combination
of technology for the audiophile who demands
the ultimate in turntoble performance. Compare
specifications and you'll see why there’s no
comparison for Technics SL-1000MKIL
MOTOR: Brushless DC motor, quartz phase locked
servo circuil, TORQUE: 5.2 Ibs. in. STARTING TIME: 0.25
sec. (25° rotation), to 334 rpm. BRAKING TIME: 0.3
sec. (30° rotation), from 334 rpm. LOAD
FLUCTUATION: 0% up 1o 4.3 Ibs. in. SPEED DRIFT
+0.002%. WOW AND FLUTTER: 0.025% WRMS (JIS
C5521). RUMBLE;: —73 dB (DIM B) TOMNEARM TYPE:
Variable dynamic damping universal. FRICTION: 5 mg.
(lateral gnd verticol]. EFFECTIVE MASS: 22 gm. with 6.5
gm. cartridge and 1.25 gm. tracking force.
SUGGESTED RETAIL PRICE: $1,3007
Technics SL-1000MKIL A rare combination of
audio technology. A new standard of oudio
excellance.
eTechnics recommanded prnce, but acival iatail price will be et by deobed

TbChniCS Professlonal Series

s Baradnnie



Introducing a new high

in Technics waveform
A low price.

While many components are designed for impressive
«pecs, we design ours for something more—waveform
fidelity. And we offer it in our SU-7300, SU-7700 and
sU-B600 integrated amps. And our ST-7300 and ST-8600
matching tuners. At your kind of price. From $179.95*
to $349.95¢

Why do we stress waveform fidelity? Because
it means that the musical signal going into the
component will come out of it virtually unchanged.
And that's something good specs alone can’t
3uanlnlﬂ. by i :

And it's the kind of fidelity you'll hear with
Jechnics. All our amps have the ability to float through
the wildest octave or decibel leaps in any musical
passage. Because all have been designed with the
latest hi-fi iechnology. Like current mirror loading for
a phono $/N ratio as high as 78 dB (2.5 mV) or 90 dB
(10 mV) with the 7700. And total harmonic distortion as
low as 0.08% at rated power with all our amps. There is
also a sixfold power supply to virtually eliminate

g
fidelity:

transient crosstalk distortion in the SU-8600.

Our matching tuners also boast superh
technology. Like flat group delay filters that comhbine
high selectivity and low phase distortion, Phase
Locked Loop IC's for low distortien and wide, stable
stereo separation.

And quadrature detectors that can handle even a
300% overmodulated signal and still produce clean,
accurale spund.

Listen to Technics new matching amps and tuners.
And hear the high-priced sound of waveform fidelity.
Without the high price.

Power oulpul: SU-BHNI—78 walls. SU-7700—50 walts. SU-7300—41

walls, All per channel, min. RMS, both channels driven, into B ohms from
i Hz=20 kMz with no more than 0.08% fotal harmonic distortion.

*Technics recommended price, bul aciual relail prices will be set by dealers.
All cabsinetry is simulated wood.

Technics

by Panasonic
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ST Speaker design s a lunny busins:
- ! It I8 relativaly easy 1o be esolearic,. Much
n I harder -..q||-||.|f|-llr| h-l'|ll||"-.|||-|.'.u|| il
W Nonelhalass, in 1973, BC sal oul Lo maka
1]
||.1 enme Tundamental improvements In speaker
i\ syslem design

i We developed, and palenled, the H:ld
. VENTURI™ coupled path to multiply bass aner
i gy and the BI ONEX®™ horn to match thal new

J response
The result was a quantum leap lorward in

loudspeaker alficiency that dispalched changas
| throughoul the industry
Last year, we introduced a new concept In

Tomorrow’s technology
3 in 7 Formulas today.

Mhis year, with the addition of new Formula
| and B models, wave closed the gaps In Our
|||'s' T h woven BG Vi r||'|||1'| ||”r'l|||||'|'I are
'.I|-'|wr| I'-""l' I el I'I'-'Il'lﬁ-'l'll'lll'l

Formulas 1 thro Igh 4 offer a cholce |
twean two-way and three-way systems of differ
ent performance capabilities, While models & to
! add the systerm monitor technology (o spsak
ars of InCreasing size and sophistication

Thus, whatever level of relinement & musi
syslem has reached, there's a B-C VENTURI
Formula that can upgrade its performanca, A
togethar they offer a range of choice (and price)
that is unigue in the industry

For literature, and complete technical de

gpeakers. The Systern Manitor Speaker, with
talls, write us at the address below

glectronic circuitry that takes measuremeants,
displays information, even initiates action

That gave loudspeakers the unique ability
to make the rest of a component system perform
better. In our view, a landmark development

In just four years, B:I-C advancements had
twice marked the path for fulure speaker
evolvernent. And, quile by design, all this was
managed within a line of speakers most enthu-
siasts can realistically afford

VEMTLUMNI
BC VENTURI BE VENTURAI B YENMTUSRI o Ve

BIC VENTURI SPEAKER SYSTEMS
TOMORROW'S TECHNOLDGY TODAY

BIEVENTUIR, Weaibury, MY 11500 B0 Q. B i © VEMTURand BICONT S e iaasmarks af Britinh indusivies Ca Deamnn of berai, ine In Cansds | W Perion loronto
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Before Sound Guard, You Oh
played a record in mint conditic
once.

methods, removes al
conmmon record contgy
nants—from dust partjel
to oilly fingerprints,

And whether vom
cords need a light cleans
to remove surface ftht
a thorough cleaning tg
remove deep-seated cont
mmants, Sound Guard

e leaner does both
You can see how the  preservative maintains . i, -
“an see how the  preservative maintains 2. Sound Guard

picture has changed. sound fidelity by reducing Total Record Care Sydll
Independent tests® record wear. And with its suts Sound Guani E
show that records treated built-in, permanent anti- | : !
A TR 1)1 eservative and bouru:l
regularly with Sound static property, it resists uard record cleanering
= - j i
Guard preservative %8s ¢ -mw. dust accumulation. ; . !

LR LA L e s nahca T e siras N e

keep the same full =~ &= === And now, two new E;:[ hﬁ" !{} o e
amplitude at all fre- ——— Sound Guard : Sl B '
quencies, the same Sofia = L Sound Guard” P

total care
for all of
your records.

absence of surface ;:;___I”t't‘t}l'{] cleaner, devel-
noise and harmonic oped from extensive

distortion as records played just research into
AR At Available in audi
once in mint condition. record cleaning and recoind ot
With its patented dry- _ -~  ~, problems and i g U
P T ) *Tests available on

lubricant film, Sound Guard
request

Sound
Guard.

Record
Preservation
Kit

&

Sound Guard keeps your good sounds sounding good.

30 Sound Guard preservative—Sound Guard cleanes Sound Guard Tonal Record C are Svstem
Huuntlf ward 15 Hall Corporation’s registered (i wlemiark. Copavright © Ball Corporation. 1977 Muncie, IN A%



fact:

“off-the-shelf™

Shure cartridges perform
like Shure “critics’ samples?”

Whether you purchase your Shure cartndge n Evanston, linois or Evanston

- = F Vo o LT T N T | R wy i = ~
YOI . 1T \URans Swiiivgy, LONGGR, Livis OF Uasabiancsa YOLUI Can De
corhcient i oanll DSFOMT Wl witrun its shated specihcabons. Indepencent CHhG#

around the worlg Duy Shure cartndges off dealars shalves and subject tham o
RQOMoUS tesis. 'We have bDuilt our repulabon on an unwavenng unitoimity and
sinct adherenca 0 the Mgh standards of cur Master Quality Control Program

(MR “BEST IS OUR TYPICAL

Shure's panstaking Master Quality Control Program
nsurgs thal every Shiure cartndge and stylus will
pertorm as well as our laboratory melferance unite
Andl aach cannage must meel or excead ite
publishad speciications. All chtical perormance
tests are imposed on 100% of all Shure V15 Type il
carndges and styh, inGluthng (a) requency
response for each channel, (b) cutput leved, ()
channel balance. (d) crosstalk between channels,

e e e . (@) trackabtility, and (1) anb-Collapse assurance Facl
FREQUENCY RESPONSE || | | s. Shure quality control is state-ol-the-an
. BEEE h + e FREQUENCY RESPONSE:
B i - I : Every Shure V15 Type Il cartndge must display
E "o TTaTm e exceptionally flat frequency response over the
o m: - m i audible spectrum. Each is individually tested o be
S within 3 dB from flat frequency response for each
] 1 -1 channel This limit is acutally more demanding than
Vo R e S Py, - M the envelope shown Thase that fail this stringent
T frequency response test are rejected. And only
S 3T | L1 those cartridges that pass Shure's intensive Quality
e B Control Tests make it to your local Hi-Fi Store
il TRACKABILITY:
é‘ Shure pioneered the trackability cmc*:ml n::g ?e
- ] decade a o in response to the need for a
5. L relevant ﬁ?easumment of total cartridge and stylus
Ball TRACKABILITY iy 1 performance. Trackability has been accepted by
L T e et audio authonties as the definitive maasure of how
| =511 1 1Tt Y wallacamugemswmsmormmmdww; &
3 || WGSTRONCE SWUAK TR 43 LABGRATONY TEST MCAS increasingly “hot” recordings. Every Shure testsm
Al [EEEER | cantridge must pass extensive trackability
| o 3 & & & & i B & i Y ; . ; ==
ARG e Send for High Fidelity Catalog AL210T




Why Micro-fcoustics
2002-e owners masic

more than you

I vou e listening to music with any of the
other high-qualitv stereo phono cartndges on the
market today, there’s a very good chance
vou re missing something. Something that's
eamed us unanimous praise from 2002-e
owners: a significant improvement in sound
quality which can only come from major
advances in cartridge design.
Twin-pivots/dual-bearings. Perhaps the most
unique feature of the 2002-e is its direct-coupled
transducing sustem. which was granted U.S.
Patent No. 3952171. Unlike conventianal single-

jvot cartridges. which can only be optimized

or tracking or transtent ability. our unique twin-
pivot/dual bearing design is optimized for
both characteristics —which are equally wital for
precise reproduction. =

Twin pivots insure superior transient ability.
enabling the 2002-¢ to accurately follow even
the most complex waveforms. And dual bearings
maximize tracking ability. so that even difficult
high-level passages can be accurately tracked at
very low stulus forces.
Beryllium cantilever. The 2002-¢'s preciselv
formed cantilever is made of beryllium —an
exotic space-age substance that is 35% lower in
mass than conventional stylus bars. As a result,
the cartridge boasts far lower moving mass, con
tributing further to its superior transient abilitv
and unusually “transparent’ sound. Bu dramatically
reducing moving mass. the 2002-¢ also reduces
record wear to vanishingly low levels.
Low cartridge body weight. More and
more tone arm designers are discovering
the importance of cartridge weight.

especially in tracking warped "km-mtks

*Because good tracking isnt enough”

records. Since over 95% of today's records are
:;nfdbmdqgw_ammm

ing at lower stulus forces.
cartridges. the -2 enables vou to enjoy; records

that couldnt be tracked by other cartridges
The mismatch problem: solved. Until now an
exact match between phono cartridge and
preamp (or receiver) input impedance was re-
uired for flat frequency response. The
g(m-e'ﬁ built-in passive microcircuit efiminates
mismatch problems by automatically con-
trolling output impedance. This microcircuit akso
makes the cartridge immune from the effects
of cable capacitance. so the 2002-e may be used
with all types ol tone arms —even those lacking
low-capacitance cables.
Critical acclaim/popular acceptance. Few
contemporary high-fidelity products have received
such unanimous critical acclaim. And no other
stereo phono cartridge has been so successful in
satisfuing the critical demands of today's
sophisticated. dedicated music lovers.

But don't take our word about why 2002 e
owners enjov music more than vou do: the proof
is waiting at vour Micro-Acoustics dealer Or
contact us for more information.

Hear the difference. To help vou evaluate and
compare cartridge tracking and transient
abilities, we 've developed a unique demonstra-
tion; test record which is itself enjoving wide-
spread critical use and acclaim. (For a postpaid

* copv. send $3.95 to the factory)
i)licmﬁu:nustrcs Corp.. 8 Westchester
Plaza, Elmsford NY 10523. In Canada.

H. Rov Gray Ltd., Markham, Ont.




N
|
Iy i §4%
© atm e,
(] - PR 77
Mf ftﬁﬁfknw“ 'ﬁ%fr
i L PR ol
By A TRl 17 ST
[:"I ] -:iﬁ'#:‘q::}-;.‘_ v \,II '-i;rjf w3 .
n, oty oS 6, Bty (8 1
& g £ TALTNEGTY o7 R g { O, B oW
g ff‘) :_:1: ;ﬁ.ﬁ;ﬁ‘;{}"‘jﬂflitﬁ" ;3/ h{'-"-.l A - 63
lu.! 4 ~5 c_f_.é‘z__,__ '!"Igﬁ[ﬁ.ﬁf':ﬁ N 'Jf 't *’{'}‘:L ' . . TJ_ \
h'JJ- T el 1 1A —~ 1 F L
h - LN el f,ﬂ o J‘F
Ie o AR CF (R | S
o tf{ Yy e A,
. Rd RSyl 7 N
| = i Wtk i S
- Nd = TH N
T Uiy e L Y ey ey
*T“ﬂﬁ L SN ;‘#—f_: g
g Al e 1:,-“'* & e
g - '?rdrg;; * kih"ll‘“‘ m :
ey 4 b I )
i 'g :I.Fl - i ;ﬁrj:’i I!"r?’.ﬂ';‘i'" W
o= B ! e i TR,
Z == i

“I go around with this group of people. They’re into equipment. Turntable
snobs I call them. They still believe what they learned years ago...thata
manual turntable is the way to go. : 2

So I thought they’d laugh when I started looking at a “bee-eye-cee.
(Actually Ramon did snicker when I told him.) : :

For some reason my friends insist on the pain and inconvenience of
changing records themselves every few minutes. :

Not me. I'm into the music. And preserving my record collection.

So all I want is a turntable that's perfectly quiet... trouble-free...handles
one record like a manual turntable A
when I want... and more than :
one when the occasion arises.
[ My turntable snob
' friends? Slowly but surely
they're coming around.

I wonder why they're
still laughing at me?”
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Proof that you don’t have to pay a foriune

for a first-class, high-power stereo amplifier

What more proof do you need than rave
reviews by @ major audio magazine?
Stereo Review (April 1977) says "The
SA-2000 can deliver as much power, with
as litile distortion, as will ever be required
by the vast majority of its users.' 55 watts per
channel, minimum RMS at 8 ohms from
20-20.000 Hz, with no more than 0.3% total
harmonic distortion. Our tone controls "are
among the befter ones we have seen,” 5ays
stereo Review. They give you @ choice, by
boosting or cutting bass at 125 or 400 Hz
and treble at 3 kHz or 7 kHz. IV's almost like

having four separate tone confrols. Stered
Review also says ours is “one of the very lew
loudness compensation systems that really
works” That's because exclusive Perfect
Level® makes our Perfect Loudness® system
adjustable to any listening level so that the
"maominess” so often heard with ordinary
loudness systems is eliminated. Among
many other features, the SA-2000 has fwo
magnetic phono inputs, dubbing and
monitoring circults for two tape decks, and
a walnut veneer case. Only §2469 95" =
even less if you buy it in a complete sysiem

SOLD DMLY WHERE YOU SEE THiS RGN

Radio Shaek

A DIVISION OF TANDY CORPOMATION « FORT WOHTH, TELAS sl
OVER 8000 LOCATIONS 1M MINE COUNTRIES

i B nn v Al anh



The Ultimate Receiver

The foce of a stereo receiver should reveal the core thot goes inside.
Consider Nikko Audio’s NR 1415.

Crisp, clean. strong AM/FM signols. A veritable powerhouse. 175
wialts per channel, confinuous power output, info & ohms, with
on amazingly low distortion of 0.045% from 15Hz to 20kHz

Truly the ulfimate receiver, N“ I n 'h

For those who foke Meir Weveo wriouy

Mildioy Elsorrc Corp. of Armerica. WIT0 Royrmer 5 Vion Ny, Cold, 91406
In Conada: Supenior Bedronics. Monireal Queber 1§ Nkl Audio, 977

e

- flections and colorat;
'sayonara’ to the resonances, edge re celorations

o :rﬂyllnnar box speakers. Top-rated, cylindrically-shaped JR 149
of ::3’;:5 ultra-wide dispersion and unparalieied transparency. From
England's highly-regarded Jim Rogers.

R

4 & H Internationsl, 354 State St. Rochester, N.Y. 14608 « 716/325 5275

e LE 1] 0N READER SERYICEF CamD



First, you play your favarite records, tapes or FM broadcaosts

through the expande

r section of our Model 128 to restore missing dynamics

and reduce noise that's been robbing you of live performance realism
Then, you preserve the dynamics of this vibrantly enhanced

program by copying

through the 128 noise reduction section to eliminate

fape hiss normally added by copying.

Finally. you play back your taped copy through the decoder of your
obx 128 and hear music with more dynamic range and detail than you've
ever heard before off any fope. Sound unbelievable? Well, it was until the
dbx 128 come along. But now you can make dynamically enhanced copies
that sound better than the originals, with no hiss build-up, on any open-reel,
corridge or cassefte recorder.

To learn how, ask the dbxpert at your local dealer for a

demonstration of the
demonstroting dbix 1

dbx, Incorporat

Newton, Massachusells 02195 - (617) 964-3210

'l

new dox 128, For full product inforrmation and a list of
28 dealers circle reader service number or contact:

dbx

CIRCLE 43 ON READER-SERVICE CARD
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THE LNOLUE

RATED AMPLIFIERS
N 2800: Power OUTDUL meter
:a-']:-i'i.-ur 3 war ; .
¥ 4 -r|‘_. f_;--.x Laiii ) i
o FT 1+{I:':':Ii‘~ Low Frequency

[potr® Akernate Levels, Audi
4 a/ Al vy
B -15dBor 30 dB). Bass,
- ard Treble Conitrols
pidranit "“'r e
4 _I'I'-' lnr.l:.l- & LR OT urs

= o Bandﬂ[dTFl”l‘lF]‘ 7 Hz
H?,LH.' g ohms. Residual MNoiges:
we £ mV 1t 8

= i hims

joot the
M- 2000 Power Qutpur meters

o B or 3 watt Scale '*.u.*.-i:.c tor.

ow #0d High/Low Loudness

Lﬂn.!a‘_ Hu_"h & Low ]"fh’i LTIy

farers w/AIrernate Levels, Audio

Mure | ]5dH’ or 30 dB ), ETAPE:'
aats. 2 phono inpurs. Power Band-
width (IHF): 7 Hz to 40 kHz/8

s Residmal Noise: less than 0.5
gV ar 8 ohms

AM-2400: Bass and Treble Conrrals

» Two Step Turnover Controls,

Ao Mure Control. High & Low
Frequency Filters, 2 tape mpurs
Power Bandwideh (IHF): 7 Hz 1o
40 kHr/8 ohms. Residual Noise:
bess than 0.3 mV at 8 ohms.

AM-2200: 20 watts per Channel
Continuous Output Power, min

FMS a1 B ohms from 20-20,000 Hz
with no more than 0.5% T.H.D

High & Low Filters, Loudness Con-
i, Z tape inputs, detent volumse
wonirol and rape monitor. Power
Bandwidth (IHF): 10 Hz to 45

iHz/8 ohms. Residual Noise: less
t2n 0.8 mV ar B ohms.

All Units: S/N {THF): Phono —
:-Elﬂri then 75 dB. Aux— better than

ETTEREO AM/FM TUNERS
i.{,_éhgflﬂ PLL MPX Circuitry,
Blend Switch, Signal Strength/
- 4hon and FM Tuning Meters,
I"P'-" Level Control and A utomatic
H"?‘*“'EF Controls, Variable FM
*ing. Sensitivity (THF): 1.7 uV;
Pture Ratio: 1.0 dB; Stereo
T3Lon: more than 45 dB

iHy ),

Al
ﬂ{uﬁfﬂ; PLL MPX Circuitry, FM
Witch, High Blend Switch,

| “t'.lrf.-,t Signsl Strength and Tuning

i

A - Dutput Level Control and
Sensigry:.. | requency Controls.
Ratig,. Iili}dg};ﬂ L8 uV; Caprure
OB Sreren Separation:
han 42 R (1 kMY,
im,;;.P“-- FM Mute Switch,
Merer, ¢y 202l Strength and Tuning
hruﬁ'v-}“f t |ﬂrIgCnnrrn].
Katin. |It‘IIIr "'LFP L9 uv; 'C.IT;HH.'
: Meren Separarion:
m"""“‘HIB{I kHz),

Choosing a tuner and inte-
grated amplifier is a Jot like choos
ing a mate. You look for things
like comparibility, performance,
appearance and, of course, fideliry.

Now AKAI makes match-
ing component separates foolproof
with a whole new line of amps
and tuners. Paired on the grounds
of total compatibility. And priced
to be affordable.

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 .17
Total Harmonic Distortion. And

pair it with the AT-2600 tuner.

Or the AM-2400 amp at 40
watts, RMS per channel. 8 ohms.
20-20,000 Hz at .15% Toral
Harmonic Distortion. And the
AT-2400 tuner.

No matter which perfect
AKAI couple you choose, you get
specs and fearures not found on
all-in-one receivers in the same
price category. Improvements vou
can hear.

Hear them today at your
AKAI dealer. And live in per-

fect harmony.
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ART COLLECTORS
R" x 24" reproduction of this Charles Bragg ctching suitahle for framing.
.ﬁ:(.-’d'. Dept. HE, PO Box 6010, Compton, CA 90224, ATTN: Couples




Bahas proved to be about the best tuning
the business. some big names are trying
IOu meght. of course. be better off if they did copy
She Onkyo Quartz-Locked. Then you'd have the sys-
" iEm which Hirsch-Houck Labs said, ©. was virtually
impossible to mistune.. ™ A statement other inge-
Pendent labs have agreed with
s Quariz-Locked Tuning System s con-
tralied by a Sentry Circuit which reacts to your touch
0N the tuning knob, unlocking Quartz-Locked when
¥Ou touch it fior tuning; locking it when you release
the knob.

The system works through a quartz crystal con-
Wrolled reference signal in constant comparison 10
Me IF frequency. Quartz-Locked detects and cor-
7ects off-frequency conditions so fast you never
®ven know it's happening. The result..continuous

reception that’s rigidly stable.

Of course, we've had Quartz-Locked in our labs
lor years before putting it on the market. And, in the
littie more than a year it's been out. Quartz-Locked

Made a name for itself. ..and a lot of audio fans

CIRCLE

system. And a few more Quartz-Locked
coming off the drawing board now :
e Dext way to e Surg of QRN I
says ~Onkyo Quartz-Locked Tuning -
W-tmmim.mmmm
equalled

ONKYO QUARTZ-LOCKED AUDIO EQUIPMENT
TX-4.500 Ouartr-Locked AM/EM Spe

Power oulDut 55 walls per channed, man n-"mua
ohm=, bath channeds driven from 20 Mz to 20 kHz. with no
more than 0,15 Total Harmonee D
TX-8500 Quartz-Locked AM/FM Stareo Rece
ohms, both channeds driven from 20 Hz to 20 kHz. wilth no
more than 0, 1% THD. Dual Power
9 Quartz- Locked AM/FM Stereg Tuswr

Y ng x

Sutmmmmﬁxm?:!fWﬂ
Saparation 4008 at 1 kHz ]
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