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Record Ecology
-for the person who needs everything

DiscKit is a milled walnut
tray and dust cover that in-
cludes Discwasher brand
products in the kit at a savings
( $50 versus $55 separately).

DiscKit includes:1)
The Discwasher Sys-
tem Record Cleaner
with D3 Fluid, 2) the
Zerostat anti -static
pistol and test light, and 3) the
SC -1 Stylus Cleaner.

But you'll save more than
money. You'll save your rec-

ords from imbedded micro -

dust, your cartridge stylus
from abrasion and your ears
from a lot of static.

Record Ecology from Disc-
washer-a substantial
bargain.

(Walnut tray and
dust cover are avail-
able separately as

the Discorganizer, $12.50.)
All from Discwasher, Inc.,

1407 N. Providence Rd.,
Columbia, Missouri 65201.
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WHEN TOSHIBA
BUILDS A CASSETTE DECK,

SUPERIOR SPECS ARE
NOT ENOUGH.
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The Toshiba 5460 cassette deck.With an All -Sendust recording head,
Dolby*FM and Direct Access feather -touch controls.

When you buy any of
Toshiba's cassette decks, you
can take excellent sound for
granted.

Our 5460, for example,
has inaudible wow and
flutter: just 0.05% wrms.
A high signal-to-noise ratio:
69 dB (-±- 3 dB, Dolby on,
Cr02). And wide frequency
response: 20-18,000 Hz (FeCr).

But Toshiba goes
beyond specs, to professional
features for continued superior
performance.

Consider the 5460's All-
Sendust recording head. It
stands up to wear much better
than hardened permalloy.
And it's not susceptible to the
"chipping" that can occur with
ferrite heads.

Then, get your hands on

our Direct Access feather-
touch controls. The merest
touch allows you to switch
from one function to another.
Without pressing the stop
button or jamming the tape.

And the Toshiba 5460's
front -loading cassette compart-
ment has an oil -damped soft -
eject mechanism, for smooth
and convenient operation.

Of course, almost every
cassette deck has Dolby these
days. But few have Dolby FM
as well. Toshiba does, with a
switchable MPX filter circuit.
So you can feed Dolby FM
broadcasts through the 5460
to get cleaner sound. Whether
or not you're recording.

The 5460 tape transport
is DC servomotor -controlled.

And you'll appreciate

the three -function meter plus
LED peak indicator. And our
new edit/fade control.

Naturally, the 5460 has
all the standards as well. Like
three -position bias and
equalization switches.
Mike/line mixing. And
circuitry to accommodate
an accessory timer.

Look at and listen to the
Toshiba 5460 and the full line
of Toshiba cassette decks at
better audio dealers.

As you'd expect from
Toshiba, their sound and
features are very impressive.
And even their prices will be
music to your ears.

TOSHIBA
Again, the first.

Toshiba Amenca. inc . 280 Park Ave.. New York. NY 10017

*Dolby is a registered trademark of Dolby Laboratories. Circle No. 14 On Reader Serv;ce Card
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Ohm's
Law 4:

It is possible to make a loudspeaker
that doesn't sound like a loudspeaker.

According to the tradi-
tional laws of loudspeaker
design, a small driver can't
reproduce bass notes, and a
large driver can't reproduce
high notes.

So most loudspeakers
use two or more piston -like
drivers of varying sizes
(woofers, midranges, and
tweeters), to achieve wide
frequency response.

Unfortunately, large
drivers respond more slowly
to the audio signal than small
drivers. So "time delay" dis-
tortion is added to the music.

And time delay distor-
tion is what makes a loud-
speaker sound like a loud-
speaker.

But Ohm F loudspeak-
ers boldly defy the traditional
laws of loudspeaker design.
They employ a single pat-
ented Walsh Transmission
Line Driver that not only re-
produces all audible frequen-
cies, from the lowest lows to
the highest highs, but it does
it without adding time delay
distortion to the music.

That's why, when you
listen to music with Ohm F

Since all frequencies radiate in a 360 pattern from a single drivel in the Ohm F.
there is perfect horizontal dispersion with no time delay distortion.

loudspeakers, you hear the
music, not the loudspeakers.

When audio critics
listened to music with Ohm F
loudspeakers, here's what

'7, 

power amplifiers...the sound
began to warrant the use of
such words as awesome.
The low bass, too, was
extraordinarily clean and
powerfJ1...lt should be ap-
parent from the foregoing
that we include the Ohm F
among those few speakers
we have tested that achieves
state-of-the-art perform-
ance." (Copyright 1973 by
the Ziff -Davis Publishing
Company. Reprinted from
Stereo Review, October,
1973, by permssion. Al.
rights reserved.)
The FM Guide (Canada):

"They have one great
quality, a quality that puts
them right in the front line of

"The most important desirable speakers. They
aspect of the Ohm F's per- sound musical. A pair of Ohm
formance is its freedom from F's can recreate a live .-nusi-
phase and time errors, i.e., cal performance free of the
its coherent sound. The Ohm usual spatial limitations im-
F's are in a class by them- posed by conventional
selves." speakers."

Stereo Review: Stereo Buyer's Guide:
"With one of the larger "Judging loudspeakers,

Circle No. 20 On Reader Service Card

they wrote about tne expe-
rience:

Hifi Stereophonie
(Germany):

no matter on what principle it
has been designed, should
always be on its sound quality,
and we are happy to report
that the Ohm F system is
amongst the vv...y best we
have heard."

Complete Buyer's Guide
to Stereo/Hifi:

"The Ohm F is an ex-
traordinary loudspeaker.
The 'coherent' sound pro-
duced by this speaker is
clear, full, and undistorted.
It may well be the finest
speaker on the market, and
is certainly without a doubt
among the top few. Given
the proper associated elec-
tronics, the Ohm F is capable
of providing almost absolute
realism in the listening room."

For 13 complete reviews,
and full specifications,
please write us at: Ohm
Acoustics Corp., 241 Taaffe
Place, Brooklyn, N.Y. 11205.

We make loudspeakers
correctly.
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Micro Cassette Deck

Mitsubishi's M -T01 micro cassette deck
measures only 10% inches by 5% inches
by 9% inches and weighs 17 lbs. 10
ounces. It features Dolby noise reduc-

larr
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tion, windowless, vertical front -load
format, and a closed -loop dual -capstan
drive. Feather -touch solenoid -controlled
microswitches are logically interlocked
to prevent misoperation. An automatic
spacing pause system (ASPS) auto-
matically provides three seconds of
silent tape between recorded selections
at the touch of a switch. A dual cap-
stan mechanism, mounted on a pre-
cision die-cast base, prevents tape slip-
page and reduces wow and flutter to
0.045% according to the manufacturer.
Peak level meters provide fast response
to help obtain recordings with mini-
mum distortion and maximum signal-
to-noise ratio (put at 64 dB with
Dolby). Frequency response, using
normal tape, is 30 to 15,000 Hz, and
with ferrous or chrome tapes 30 to
17,000 Hz. Other features include:
full access to tape heads, multiplex fil-
ter for FM recording, separate three-
way bias and EQ settings for tape se-
lection, timer -controlled recording and
playback, memory play and stop func-
tions, mixing recording of line and
microphone inputs, output level con-
trol, and line -mono microphone jack.
Suggested retail price: $560.00.

Budget -Priced Integrated Stereo
Amplifier

JVC's new JA-S11G integrated stereo
amplifier is budget -priced at $159.95.
It delivers 30 watts per channel mini-

mum of continuous power into 8 -ohm
loads from 20 to 20,000 Hz, with no
more than 0.1% total harmonic distor-
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I
tion. highlights include: full comple-
mentary, direct -coupled output cir-
cuitry; class A two -stage direct cou-
pled phono equalizer section; constant -

voltage dual power supply; low distor-
tion, direct -coupled tone control cir-
cuit with negative feedback; two tape
monitor circuits plus tape -to -tape dub-
bing; convenient front panel tape 2
input/output terminals; protection cir-
cuit for speakers and power transistors;
three -position speaker selector (A, B,
A+B); loudness switch, switchable
source selector for tuner-phono-aux;
front panel headphone jack. Specifica-
tions: IM distortion, 0.1% at rated
power output; damping factor, 30 at
8 ohms; phono signal-to-noise ratio,
75 dB; phono overload capacity, 150
mV; phono equalization, RIAA within

0.5 dB (25 to 15,000 Hz); overall
frequency response, 25 to 40,000 Hz,
+0/-1 dB; phono input sensitivity,
2.5 mV (47k ohms); bass and treble
control range, ± 8 dB at 100 Hz and
10 kHz.

Three -Way Acoustic Suspension
Speaker

Avid's Model 230 3 -way acoustic sus-
pension speaker system employs newly -

developed Avid drivers consisting of a
12 -inch woofer, 4% -inch cone mid-

range and 1 -inch dome tweeter. The
cabinet enclosure and grille assembly

Circle No. 102
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are said to be engineered in a unique
way to create a truly integrated acous-
tic system that significantly reduces
unwanted cabinet diffraction effects
that produce "boxy" sounds in other
speaker systems. Special features in-
clude: modular, zero -distortion divid-

HI-FI /STEREO BUYERS' GUIDE



THE JVC CASSETTE DECK.
It gives you more of what the others wish they could.

Cassette recording takes a giant step for-
ward with the new series 01 JVC cassette
decks. Eaci is designed to
give you everything you
need to get the most out
of any tape And there are
totally new features to
help you make better -
sounding cassettes.
Exclusive Spectro
Peak Indicator System.
With almost record ng
studio vigilance, 25
instant -responding LED
indicators offer fail-safe
protection against dis-
tortion produced by
tape over-saturatio'i.
For the first time, you can constantly visually monitor
the levels of five low -to -high musical frequency ranges.
Then, on playback, the Spectro Peek Indicator actually
lets you see how accurately the deck has performed.
Expanded Dynamic
Range and Better
Noise Reduction.
Our Super ANRS cycuitry
applied compression in
recording and expansion
in playback to improve
dynamic range at higher
frequencies So distortion
is eliminated in sudden
high peaks of any musical

program. Supe- ANRS also reduces :ape hiss by
boosting tre deck's signal-to-icsse ratio by as mi.ch

as 10dE over 5000Hz.
New Head Design.

Our refried Sen-Alloy heads
give you the sensitive per-

formance of Dernalloy head
construction, combined with
the extreme ongev ty of fer-
rite, fo- brig-rt, full -sounding

recordings.
Get the most out of any tape

Because whichever type you select,
yo_fll extract he most frcm it with

our special recording equalizer
c rcuit that lets you 'fine tune :he

high frequency respoise of the deck
to tie exact requirements of the tape. These innova-

tions alone set JVC cassette decks apart from all the
others Tien, when ycu consider our other refinements,

like precision-grDuid capstans, gea-/oil-damped
cassette doors, multi -peak LED incicators, ndependent

drive mechanisms, plus top
performance specifications,

you car unde-stand why we
say trat JVC gives you mere

of wiat other decks wish
they coulc. Visit your

dealer and you'll hear why

Not a I featues ,n all decks We Wei in what the Mews
Wave Out.

'idtcwnrkowvtdaspetRNY 11:78 Canada JVC Elf ctrcrncs ot Ca'k da
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Needle in the
hi-fi haystack
Even we were astounded at how
difficult it is to find an adequate

replacement stylus for a
Shure cartridge. We recently
purchased 241 random styli that were
not manufactured by Shure. but were
being sold as replacements for our
cartridges. Only ONE of these 241
styli could pass the same basic
production line performance tests
that ALL, genuine Shure styli must
pass. But don't simply accept what
we say here. Send for the documented
test results we've compiled for you in
data booklet # A L548. Insist on a
genuine Shure stylus so that your
cartridge will retain its original
performance capability-and at the
same time protect your records.

Shure Brothers Inc.
222 Hart rev Ave.. Evanston. IL 60204
In Canada. A.C. Simmonds ed Sons Limited

Manufacturers of high fidelity components.
microphones. sound scktem% and related co, min

Circle No. 41 On Reader Service Card
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ing network assembly; speaker fuse
overload protection; magnetic fluid
technology with the Avid tweeter for
improved power handling; "forward
aligned" shallow -cone 10 -inch woofer
for reduced cone breakup; Optimum
Dispersion CouplersTM for mid and high
frequency drivers; "solid front" grille
panels with rolled edges to significant-
ly reduce cabinet edge diffraction. An
optional floor stand (11/200) is avail-
able to properly time -align driver units.
Prices per speaker: about $215.00.

Direct Drive Automatic Turntable
Sansui Electronics' Model SR -5090
two -speed direct drive automatic turn-
table has a single knob control, includ-
ing power turn-off at the end of play,
with the tonearm returned to its rest
position. The unit is equipped with a
repeat control with one to five repeat
plays possible, and also an option for
endless play. Automatic play can be
interrupted at any time and the turn-
table can be manually operated. An
electronically controlled drive system
uses an advanced high -torque 20 -pole,
30 -slot brushless DC servo motor with
speed drift "practically eliminated" by

Circle No. 89 On Reader Service Card

an exclusive rotor position sensor mech-
anism. \Vow and flutter are down to
0.038'4, rumble is better than 67 dB
and the signal-to-noise ratio is better
than 57 dB. The edge of the 12 -9/16 -

inch aluminum alloy die cast platter
has four rows of strobe patterns, two
each for both speeds. A built-in strobe
light permits visual check of rotational
speed, and the speed can be adjusted
through a ± 3.5'.; range. The statical-
ly balanced S-shaped tonearm utilizes
a two -point pivot support. A direct
reading tracking force dial has cali-
brated markings every 0.25 grams,
from zero to three grams. Minimum
tracking force can be as low as 0.9

grams. The anti -skating control is ad-
justable during record play. Suggested
retail price, including dust cover and
base, is $280.00.

Top -of -the -Line Receiver

Zenith's top stereo receiver, model
\1C7050, is a tuner/amplifier unit of-
fering 40 watts of RMS power per
channel minimum into 8 ohms, over a
bandwidth of 20 to 20,000 Hz. The to-
tal harmonic distortion is put at 0.2
percent or less. A loudness compensa-
tion switch automatically increases low
and high frequencies for richer sound

Circle No. 103
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at low volume levels, while high and
low filters eliminate frequency noise
at both ends of the sound spectrum.
The tuner section has tuned RF on
FM, a ceramic filter to eliminate noise
and alternate station interference, a
MOS FET integrated circuit to "lock
in" FM stations and a phase -locked
loop MPX integrated circuit to main-
tain precise phasing of pilot and sub -

carrier signals on FM for low distor-
tion and good stereo separation. Other
features include: tape monitor; tape
dubbing; 41 -position detent volume
control; 11 -position detent bass and
treble controls; center detent balance
control; speaker overload protection
circuit; A/B/A-FB speaker selector;
FM mute; headphone and microphone
jacks; flywheel tuning; separate tuning
and signal strength meters. $329.95.

Auto Stereo System
Clarion's high performance auto stereo
system is built around a new PE -751A
Hi -Way Fidelity Series in -dash AM/
FM /MPX pushbutton receiver with
cassette player priced at $339.95. The
unit includes five -pushbutton tuning,
auto reverse, Dolby noise reduction on
both cassette and FM, locking fast for-
ward and rewind, separate bass and
treble controls, 15 watts per channel,

Circle No. 104
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1 fact:
1 calling this a"brush"

is like calling this a"radio"

we call it a Dynamic Stabilizer
...critics call it a major innovation

True, the device on the front of a V15 Type IV cartridge
bears a superficial resemblance to a cleaning brush.

In reality, it is a complex, exquisitely engineered
subassembly which performs several complex functions

that measurably enhance the quality of
record reproduction!

Each one of its 10,000 conductive carbon fibers is
positively grounded to discharge ever-present static

electricity from the surface of your records. This eliminates
static clicks and pops. as well as the tracking distortion

produced by the varying electrostatic attraction between
the record surface and the tone arm.

What's more, the Dynamic Stabilizer incorporates
Shure -developed viscous damping that results in a

uniquely efficient suspension system which maintains
precise cartridge -to -record distance and uniform tracking

force-even on se,,erely warped records. The stabilizer
also acts as a shock absorber to cushion the stylus in case
you accidentally d.op the tone arm onto the record

Finally, the tiny carbon fibers are so fine that 10 of them
can fit inside a single groove to sweep free minute
dust particles.

This integrated approach to pure sound reproduction
extends throughout the design of the V15 Type IV.
It sets a new standard of high trackability at ultra -low
tracking forces-even on records that are warped, dusty,
and charged with static.

If faithful reproduction of all your recordings is of
paramount importance to you, we invite you to audition
the V15 Type IV kith the Dynamic Stabilizer. Or, write for
the complete store (ask for AL569).

V15 Type TV...the stabilized cartridge
kr. u 1.1

A
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited

Manufacturers of high fidelity components. microphones, sound systems and related circuitry.
Circle No. 28 On Reader Service Card
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MtIntosh
"A Technological
Masterpiece..."

-,67T. 0
Co.

McIntosh C 32

"More Than a Preamplifier'.

McIntosh has received peerless ac-
claim from prominent product
testing laboratories and outstand-
ing international recognition! You
can learn why the "more than a
preamplifier- C 32 has been

selected for these unique honors.

Send us your name and address
and we'll send you the complete
product reviews and data on all

McIntosh products, copies of the
international awards, and a North
American FM directory. You will

understand why McIntosh product
research and development always
has the appearance and tech-

nological look to the future.

Keep up to date.
Send now - - -

McIntosh Laboratory Inc.
Box 96 East Side Station
Binghamton. NY 13904

Name

Address

City State Zip

It you are in a hurry for your catalog please
send the coupon to McIntosh For non rush
service send the Reader Service Card to the
magazine

Circle No. 17 On Reader Service Card

8

A,DO
SHOWCASE
front -to -rear fader, left -to -right balance
control, FET front end, cassette eject
button, stereo indicator light and cas-
sette program change button. Cassette
wow and flutter is put at 0.13' % . Fits
most U.S. and foreign cars. The
Clarion SK -103 speaker ($159.95) is,
a three-way unit that fits into standard
6 inches by 9 inches mounting points
and features an independently mount-
ed 6 inches by 9 inches woofer with
20 -oz. magnet, and separate dome mid-
range and tweeter speaker elements.
The 300-EQB combination power
booster/graphic equalizer ($179.95)
provides 30 watts RMS per channel
and features LEDs to display the pow-
er output of each channel. Also fea-
tured are a front -to -rear fader and
power switch. The equalizer controls
allow an increase or decrease in each
of five frequency ranges to custom
tailor sound to the car acoustics and
listener preferences.

Mid -Priced Cassette Deck

Pioneer's new CT -F700 stereo cassette
deck has, in addition to the normal
two level meters, a third dual -function
meter for aiding in the adjustment of

1.1 ;) )11 Al)
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bias level and for indicating the dy-
namic level of program material. The
dynamic level meter can monitor the
amount of low and high frequency
material being recorded-a desirable
feature because excessive low frequen-
cy material causes an increase in dis-
tortion while excessive high frequency
material causes tape saturation. In play-
back the meter functions as a peak
indicator. The bias scale on this third
meter, and the variable bias adjust-
ment of the bias level. The front -load-
ing machine has the following speci-
fications: frequency response using
standard LII tapes, 25 to 15,000 Hz
(30 to 14,000 IIz ± 3 dB); signal-to-
noise ratio more than 54 dB with
Dolby off and more than 64 dB with
Dolby on; harmonic distortion, no

more than 1.5"( (0 dB). Notable fea-
tures include: DC servo -control motor
with large flywheel; soft -touch mode
buttons; automatic tape select for
Cr02 tape; memory stop; EQ select;
and left 'right input and output con-
trols. Price: $375.00.

Soft Dome Speaker System
RTR's model 75D three-way speaker
system has a frequency response of 32
to 25,000 Ilz, and from 40 to 20,000
Hz ± 3 dB. The speaker complement
includes a 10 -inch woofer with a 1% -

Circle No. 105 On
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inch high temperature voice coil, cured
and outgassed; a 13i -inch soft dome
midrange with single layer high -temp
voice coil; lengthened magnetic micro -

gap; 3.16 -lb. magnet structure; 1 -inch
soft - dome wide - dispersion super -
tweeter. Crossover frequencies arc
1250 and 10,000 Hz, and the nominal
impedance is 6 ohms. Recommended
amplifier power is from 20 to 100
watts R\IS, unclipped. Controls consist
of variable midrange and tweeter con-
trols, push-button reset circuit breaker,
and five -way binding post terminals.
The speaker system measures 14i by
253i by 11% inches and comes with a
black high -porosity double-knit grill.
Price: $225.

Tangential Tracking Turntable
ReVox offers a "radically new" Tan-
gential Tracking Turntable, model
13790, that features a unique opto-elec-

Circle No. 86 On
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tronic servo drive mechanism that re-
places the conventional turntable tone -

arm. The cartridge, which has no
tonearm in the usual sense, is lifted and
lowered electronically, and advanced
laterally by a beam of light on an over-

HI-FI /STEREO BUYERS' GUIDE



head trolley. This system eliminates
two major problems: angular tracking
error; and non-compliance due to the
effective moving mass of a typical 9 -
inch beam or tubular arm. At start of
play, the cartridge carrier locks into
place on detent, so there is no guess-
work. Stylus position is indicated by a
beam of light that shines on the outer
periphery of the record, or follows the
stylus if you choose to play one of the
inner cuts on the disc. The cartridge
is electronically muted except when
the stylus is in contact with the rec-
ord. Play may be interrupted at any
point. The ReVox 13790 is supplied
with an Ortofon 11120E cartridge as
standard factory -installed equipment,
but any high quality cartridge of stand-
ard mounting dimensions may be used.
A direct -drive motor operating off a
quartz crystal provides precise speeds
of 33i and 45 rpm. The speed may be
manually adjusted over a range of

Speed is shown on a four -digit
seven -segment LED display. A poly-
styrene dust cover is sloped in the rear
to permit use of the turntable while
placed flat against a wall. Suggested
retail price: $799.00.

"Flagship" AM/FM Receiver
Tandberg's TR 2080 AM/FM receiver
heads the fleet of hi-fi receivers made
by the company, and integrates three
"superior" audio components together
in a single cabinet. The unit includes
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Tandberg's Electronic FM Tuner 4,
and an AM section having two MOS-
FETS in the RF and mixer stages, plus
AVC (automatic volume control).
There are connections for two tape
recorders and for two record players.
All signal sources are controlled by
electronic rather than mechanical
§witching, and all source inputs have
separate preamplifiers with adjustable
sensitivity controls. Also featured are
two front panel output jacks for stereo
headphones, and outputs for three
pairs of speakers. Tape copy facilities
permit copying both ways between
two tape recorders, while you listen to
a third program. Special features make
the TR 2080 a "mini -recording studio"
according to the manufacturer. These
include independent volume, balance
and tone controls, mono/stereo switch,
filters, and loudness control, and other
features. The TR 2080 has an output
JANUARY/FEBRUARY 1979

Q. How close can
hi-fi get to an

authentic musical experience?

ASlip on new Audio-Techniea
Stereophones and

 hear for yourself.
If you want to fine cut how good the new Audio-Tezhnica
Stereophones really are, don't just compare them with
other headphones. Put them up against the very finest
speaker systems. Bt_t don't just listen to the equipment.
Listen to the music. And be ready for a surprise!

Judged on the basis of flatness of response, freedom
frcm distortion, transient response, sensitivity, and
independence from room acoustics, these new dynamic and
electret condenser models are perceptibly better sounding
than speaker systems costing hundreds of dollars more.

And if you think that great performance can orly
come from heavy, bulky stereophones, get ready for znother
surprise. Our heal, est model is less than Ph ozs. and our
lightest is an incredible 434 ounces light. Comfort tt at
lasts an entire opera if you wish.

For all the facts, send for our catalog. But for the
revealing truth about stereophone performance, listen and
compare at your nearby Audio-Technica showroom.
It will be a great musical experience.

Model ATH-7
Dor finest Electret Co -denser
Nith LED peak level indicators
5149.95

Model ATH-1
The moving coil dynamic stereo-
Dhone that weighs just 4 4 oz.
529.95

aucho-technica
INNOVATION 0 PRECISION o INTEGR TY

AUDIO-TECHNICA U.S , INC., Cept.19B0, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
Avai,able In Canada from Superior Electronics, Inc.
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BLANK TAPES & ACCESSORIES

AT WHOLESALE PRICES!

/aisle,

BLANK TAPES
CASSETTE TAPES

Amp.. Grand Muter I C68 . $2 14

trrarStradCMIl0". 1 :1° .. IN:
BASF erofeceonal

II C90 92.99
M.,.0 VD C60 91.93
klaitell UO C.90 ...... 2.14
Staxell U1)/(1. I a* 11 C40 . 2.47 Mekell UD 35.90 1800 ft. 96.49
8146411 UDXL 1 at II C40 3.47 Max. UDXL 35404 1800 ft S6.62
Scotch Ioar ease Memel UD 35.180 3600 H.

C-90 1 3 pk.... 74 99 for 3 1103"I .. .. $14 70
Scotch Metter I C.90 $214 Scotch 212 18116 ft $4.35
Scotch Water II or III C 90 $3.29 Scotch 800 ft 95 19
So, Fe...chrome C 90 S3.511 TO L 1900 1800 It S5.22
Minimum Order 12 Tapes - 100% Guaranteed.

Too( o C40 91.20
TDK D C-90 .91.68
TON D 0120 .9210
TDK DC 190 S21 799
TDK AD
TDK
TDK 92.22
TDK SA C40 . . 93.16

REEL-TO-REEL

CARTRIDGES
aucio-tedinica.

AT 20 SLA $119.00
AT IS SA $92.50
AT 14 SA 54650
AT 12 SA $34 .90
AT 10 51200

MAN ON
osis 7250
6911E1 5 55 00
11811E1 42 50
680EE 20 80
5001E 14 40

BOVE
20002
2000T
2000E111
400001

iI S I.,_11=1E
V15 TYPE IV
V15 TYPE II
M95213
8191ED
61241.110U4131
6170E.1

SIN 90
S63 50
526 50
521 00
S36 50

59 90maws
8UV 45000 'QUAD' 56600

959 90 ASV .3000 945 95
$31 50 8815,750E 530 00
$19 50 8816,625E 520 98
S29 90 8V15,1002 517 95

HEADPHONES 57, ("'Ni
Ga PIONF-EIT !,,PASS a i!, o,

SE 205 $1995 PRO 4 AAA 54500
SE 505 546.70 RV/1 52697
SE 4 133.S0 HVIILC .5.15 97
SE 500 139.95 PHASE/2,2 S93 00
SE 700 959.95 TECHNICIAN VTR $4900
4zmarsfraintswia K'" 914 97

NO 400 924.95 0PCIMHO414 . S31.97 OUING
HO 424 S5995 OA 7 541.90

HOW TO ORDER Far shipment within 48 hours, send money
order or cert1fted check. Two weeks dales, on personal checks.
Mee/ add 5350 per ordar for Mopping& handling. (S5.50 for
orders outesde U.S.I. N.Y.S. rewdents add tax. No C.0.0.'s.
AII metchendose 100% gusranwed. brand new & teeter," fresh.

MUSK ;
WORLD)

Dept. 140580. 33 Park Row. Now York City. 10038 (212) 73241900

WRITE FOR FREE CATALOG
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STEREO ONE
Auto FM

Signal
Booster
to eliminate
signal fading

Compliments Any Dash Board.

Retail Price $24.95
Write for catalog #20-803/Dept. 13C1-79

THE FINNEY COMPANY
34 West Interstate Street. Bedford. Ohio 44146
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of 80 NV per channel (R\IS) into 8
ohms with less than 0.05% total har-
monic and intermodulation distortion
from 20 to 20,000 Hz, at full rated out-
put. The amplifier specs include: dy-
namic intermodulation (DIM) of only
0.02% rise time of less than 1 sec., and
"excellent" slew rate. Thus the receiver
has an "extraordinary" ability to react
quickly and correctly to sudden signal
changes, according to Tandberg. Sug-
gested retail price: $1,200.

Seven -Band Equalizer Car Amplifier

This seven -band equalizer stereo am-
plifier with ambience and automatic

--o-
T111TI1.;=.
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turn -on, by Marantz, delivers 60 watts
total IIMS power with 0.51,,: total har-
monic distortion at 15 watts per chan-
nel into 4 ohms. The graphic equalizer
section allows the contouring of more
than eight full octaves of music with
"unprecedented precision." Other fea-
tures of this under -dash unit include:
fader control; detented equalizer con-
trols; heat sinks to maintain cool op-
erating temperatures for low distortion
and dependable service. Suggested re-
tail price: $169.95.

Automatic Direct Drive Turntable
Kenwmd's KD-5070 turntable, priced
at $260, offers direct -drive precision
along with the convenience of fully
automatic operation. The unit features
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the company's exclusive molded lime-
stone 'resin concrete base, claimed to
be probably the most effective anti -

resonance material in use today be-
cause it damps all vibrations and holds
resonances to subaudible levels. \Vow
and flutter is thereby held to 0.0257E
XVIIMS and rumble is better than -73
dB (DIN weighted). These specs also
derive from use of an exceptionally
heavy platter weighing 3.3 lbs., and a
powerful new servo -controlled '20 -pole,
30 -slot DC motor with a starting
torque of 900 gr-cm. The center shaft
is of hardened stainless steel encased
in a brass sleeve and balanced on a
tempered copper ball -bearing resting on
a brass plate. The S-shaped tonearm
minimizes tracking error to ± 1.5 de-
grees. An independent 12 -pole synch-
ronous motor controls the automatic
functions of the tonearm, thus taking
unnecessary strain off the DC motor.
Automatic lead-in, cut, return and re-
peat -play are all said to perform silent-
ly and smoothly. A safety device pro-
tects the mechanism should the arm be
touched during automatic operation.
However, manual operation is also pos-
sible. Other features: anti -skating con-
trol; tracking force adjustments; fine
speed adjustment; strobe markings;
anti -resonance dust cover; capacitance
phono cables.

Quartz Locked FM Tuner
Luxman's model T-12 Accutouch
quartz -locked FM tuner is priced at
$645. For this investment you get an
"accutouch" system which is said to
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seize the exact tuning point including
that of the RF amplifier stage. The ac-
curate center tuning point is detected
by means of a control voltage at the
quartz circuit, which activates a me-
chanical lock function as the tuning
knob is turned. The accutouch system
is said to go beyond the performance
of a typical quartz -locked FM tuner
system because it controls RF as well
as the local oscillator. Specifications:
frequency response, 20 to 17,000 Hz
(within -0.5 dB, mono and stereo);
total harmonic distortion, 0.05 to 0.5%;
signal-to-noise ratio, 80 (1B; 50 dB
quieting sensitivity, 50 AS, 16.0 dBI
(:3.3 AV); capture ratio, 0.8 dB (wide).
2 dB (narrow); adjacent channel selec-
tivity, 12 dB (narrow ±-200 kllz); al-
ternate channel selectivity, 60 dB (nar-
row, ±-300 klIz); spurious response
ratio, 100 (113; image response ratio,

HI-FI /STEREO BUYERS' GUIDE



The perfect pair.
The new Koss CM/530 bookshelf speakers

with the perfect mirror -image sound.

Here is truly a remarkable
achievement in loudspeaker
design and performance. The
Koss CM/530 bookshelf loud-
speaker sets an entirely new
standard in extended band-
width response, high efficiency,
low distortion and perfect
mirror -image for speakers in its
size and price range and within

ifp
O

Om°

O
O

O

No matter how you place them
on your bookshelves you

gel perfect mirror image sound

today's technological capa-
bilities.

By designing a left and a
right channel configuration for
the passive radiator, the woofer
and the tweeter, Koss engineers

have created a perfectly
matched set of bookshelf speak-
ers that can be placed hori-
zontally or vertically without
losing the perfect right to left
imaging, an incredible degree
of dispersion and the beautiful
Sound of Koss.

To create the breathtaking
depth and clarity in the CM/
530, Koss engineers used an 8 -
inch passive radiator to radiate
the sound energy over the lower
two octaves. This allowed them
to use an 8 -inch woofer to re-
produce the critical sounds in
the midrange up to 3,000 Hz.
In addition, the CM/530's 1 -
inch dome tweeter reproduces

an exceptionally flat energy
output and unusually low dis-
tortion that provides for a
transparency and liveliness not
found in other competitive
speakers.

Ask your Audio Dealer to
give you a live demonstration
of a matched pair of bookshelf
speakers. You'll be amazed at
their perfect mirror -image
sound. And while you're at it,
try the perfect answer to pri-
vate listening: Koss stereo -
phones. But by all means, write,
c/o Virginia Lamm, for our full
color speaker and stereophone
catalogs. The Sound of Koss
will do great things for your
records or tapes . . . and your
image.

©1978 Koss Cap

KOSS CM/530 BOOKSHELF SPEAKERS
hearing is believing."

KOSS CORPORATION, .1129 N Pori Washington Ave. MilwaJkee. W! 53212 international headauarters Milwaukee facilities Canada  France  Germany  Ireland . Japan

JANUARY/FEBRUARY 1979
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Take a close
look at a better
record cleaner.
Audio-Technica

AT6002

84, enlargement)

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

4Irk
(169x enlargement)

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

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

This 4 -way attack on dirt (brush, pad,
liquid, and conductive path to ground) is
uniquely effective. For proof, clean a record
with any other system. Then "play" it with
the AT6002. You'll find dirt removed by the
AT6002 that was left behind by other
cleaners. Try it today. Just $12.95 at all
Audio-Technica dealers.

ODINNOVATION PRECISION INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 179BG, 33 Shiawassee Ave.

Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.

aucho-technica.
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100 dB; AM suppression, 62 dB; stereo
separation, 30 dB to 50 dB. Additional
features include: tuning lock system;
IF bandwidth selector; multipath
check switch; record test tone circuit;
center indicator; signal strength indi-
cator; FM muting switch; FM muting
level control; time delay muting cir-
cuit; output level control.

Deluxe Cassette Deck

Sanyo model RD5350 deluxe audio
cassette deck features a special Perm -
alloy recording head and PLL DC
servo motor with 34 stator and 34

I= 

msm..am.
)
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rotor poles (Tachogenerator system).
Other features include: separate cali-
brated input 'output level controls;
jumbo lighted VU meters; record mute;
standby timer; back -lit cassette light.
There's also a full automatic stop,
locking pause, separate bias equaliza-
tion switching, LED indicators, sep-
arate left and right microphone jacks,
headphone jack, digital tape counter.
Frequency response measures up to
17,000 Hz with Cr02 or FeCr tape,
and signal-to-noise ratio is put at 64
dB with Dolby on. The unit, in a sim-
ulated walnut covered metal cabinet,
has a suggested list price of $219.95.

Audio Rack

Star Case Mfg. offers this RS30 four -
shelf audio rack for $199.95. It's fin-
ished in rosewood formica throughout
and has the following inner dimen-
sions: 233/4 inches wide by 18 inches
deep by 28 inches high. Included in
the price are four steel barrel casters.
Use the unit to house a turntable, re -
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ceiver, effects units, records, books or
what have you. The rack is shipped un-
assembled, and assembly is said to
take about 15 minutes using shelf -sup-
port screws that engage plastic sock-
ets in the vertical end pieces.

Akai Turntable Line
Top -of -the -line in a new five -turntable
line-up offered by Akai is Model AP -

307, a fully automatic, quartz lock,
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direct drive unit that carries a sug-
gested retail price of $299.95. The
turntable is equipped with static bal-
ance tonearm and is powered by a
DC servo motor. There's also an anti -
skating adjustment, set by a dial, plus
a twist -type counterbalance on the
tonearm. Other features include: low -
profile look; vibration -absorbing insu-
lated legs; hinged, removable dust cov-
er; pitch control for speed variations
to as much as ± 2.!?:; lighted strobe
prism for instant indication of turn-
table speed. Speed accuracy of the
AP -307 is ± 0.08'; at 1,000 Hz.

Real Time Audio Analyzer
Crown's RTA-2 Real -Time Audio
Spectrum Analyzer has all the sub-
systems needed to perform quick, ac-
curate on -site equalization of sound -
reinforcement systems. The self-con-
tained unit features a 5 -inch CRT dis-
play scope, a lighted graticule for pho-
tography of waveforms and easier

MUM W11.11
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viewing in dim light, and a pink noise
generator. All you need to add is a
balanced low -impedance microphone.
The RTA-2 has a 60 dB dynamic range
and provides frequency curve readouts
for a live performance that will accu-
rately report the full sound range to be
heard in the audience. There's a

HI-FI /STEREO BUYERS' GUIDE



Again weturn the workl
around.

The world's first pure powe- DC receivers, the
Sansui G -line, redefined the, limits of musal fidelity.
Sansui's Capacitor -free DC amplifier des cy (patent
pending) with super -high sew rate, ultra -fast -ise
time, and full transien- response, -nakes music sound
much more true-to-life.

Now Sansui does it again. With the new
G-7500 and G-5500 Using the sane exclusive. DC
circuitry all others are trying to im tate, these new
models offer more watts per dolla- than e\..er before. ,..sc

The G-7500 delivers 90 watts per channel, .

min. RMS, both channels into 8 ohms from 20 to ,

20,000Hz with no more than 0.025% total harmonic
distortion, at a suggested retail price of only $620. Vcf,f, 10

The G-5500, at a suggested retail price of
only $465, offers 60 watts per channel wi-h -)o more
than 0.03% THD under the same conditions.

From their macro -designed powe- supp ies,
for rich, full sound over the widest 'requency range,
to their micro -sensitive rouble speaker -protection
circuitry, the G-7500 and G-5500 are unbeatable.

The FM sections further enhance Sarsui's
reputation for tuner excellence. Pinpoint selectivity
and ultra -sensitivity to ever 'he weakest signals
guarantee pure and deal reception, always. And
always with maximum stereo separation.

Let your frarchised Sansui dealer demon-
strate the comprehensive. human engineered
features and controls. Thee s notring in to world
with quite the same fee' cs tne Sansui clic<-stop
attenuator and ultra -smooth tuning knob.

Now look carefully at the gracefLI s-yling,
with elegant rosewood veneer cabinet. I- insetting
the trend for all other receivers.

For the roes* receiver values, the world is now
turning to the newest DC by Sansui, the :3-7500 and
G-5500. Shouldn't you -urn to Sarsui, too'

SANSUI ELECTRONICS CORP.
Lyndnurst, New Jersey 07071  Garcenc, Ca. 90247
SANSUI ELECTRIC CC . STD., Tokyo, JapanSaff_VUE SANSUI AUDIO EUROPE S A , Antwerp, 3elgium
in Canada: Electronic Distributors
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FREE
details.

A DIFFERENT K

OF RECORD CI.I

0

TREMENDOUS SAVINGS
on every record and tape in print -

no 'agree to purchase- obligations of any kind

DISCOUNTS OF 43% TO 73%
off mfg suggested list special catalog
features hundreds of titles and artist,

ALL LABELS AVAILABLE
including most imports through special custom

ordering service -guarantees satisfaction

SCHWANN CATALOG
thou,and, ' r.

JassiLal p ;a:: ,t,
DISCOUNT DIVIDEND CERTIFICATES

Dividend Gifts certificates
redeemable immediately for extra discounts

NEWSLETTERS
informational news and happenings in the

world of music special super sale listings

DISCOUNT ACCESSORY GUIDE
Diamond needles. cloths. tape cleaners etc

QUICK SERVICE
same day shipping on many orders
rarely later than the next several days

100% IRON -CLAD GUARANTEES
on all products and ser,iLes ,our tat

satisfaction is unconditionally guaranteed

Discount Music Club is a no -obligation membership club
that guarantees tremendous discounts on all stereo
records and tapes and lets you buy what you want...when
you want...or not at all if you choose.

These are lust a few of the moneysaving reasons to write
for free details. You cant lose so why not fill out and
mail the coupon below for immediate information.

Ai.. DISCOUNT MUSIC CLUB. INC DEPT 11-0179
650 Main Street. New Rochelle N Y 10801

Name _ _

Address

City

State
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THE NEWEST, MOST HELPFUL,
MOST INFORMATIVE MAGAZINE

FOR BACKPACKERS AND HIKERS

THE MAGAZINE FOR HIKERS AND BACJCPACXERS

Buyers'
Guide to
Lightweight

ar
e

ORDER TODAY!

BACKPACKING JOURNAL
Box 1855 G.P.O., N.Y., N.Y. 10001

Enclosed is 53.97 for 5

issues of BACKPACKING JOURNAL
Canada, all other countries, $k.82.

Name

Address

City

State Zip

H9B000
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SHOWCASE
switch -selectable ii or 1 octave display.
Controls are grouped by function. A
slow integration time of the display is
switch selectable for averaging of the
spectrum when needed in measuring
system response. A full 16 to 20,000
Hz audio bandwidth (compatible with
full bandwidth equalizers) is display-
ed. "Hi -Low" calibrate positions on the
input level attenuator provide a dis-
play of pink -noise at two levels with a
20 dB difference. Price: $2,595.00.

High Performance Receiver
NAD (New Acoustic Dimension) sug-
gests that this model 7080 AM/FM
unit may be the "ultimate receiver,"
and yours for $590.00. An "Infra-
sonic" circuit which can be switched
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off, is claimed to eliminate almost com-
pletely signals below 20 Hz-attribu-
table to room vibrations, turntable
rumble, record warp and the like.
Actual phono cartridges, instead of
conventional test equipment, are used
to develop circuits having exceptional-
ly low distortion. Similarly, receiver
outputs arc tested with actual loud-
speakers rather than with resistive
loads that only simulate loudspeakers.
The resulting specifications include:
power output, 90 watts, RNIS, from
20 to 20,000 Hz, into 8 ohms; tot.il
harmonic distortion, less than 0.00E
intermodulation distortion, less than
0.0087/ ; transient intermodulation dis-
tortion, less than 0.008qt ; damping
factor, 20 to 20,000 Hz, 60. Features
include: two stereo tape inputs and
outputs; two stereo phono inputs; mul-
tiple -position tape copy control; two
headphone jacks; high and low filters;
Baxandall-type tone controls; bass and
treble turnover switches; relay speaker
output protection; switchable FM de -
emphasis; main and remote speaker
selector; provision for using remote
speakers for ambience effects.

Full Range Speaker System

Electro-Voice's PI 15-3 speaker system
was designed to give theater, club

and disco owners the opportunity to
install full range speaker systems in
their facilities without having to modi-
fy existing touring systems. It features
extended low -frequency response, es -
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sentially flat to 50 Hz. Also "superb"
high -frequency dispersion, a full 120
degrees to the high frequency upper
limit of 16,000 Hz, only 6 dB down
60 degrees off axis. Additionally, the
PI 15-3 uses the exclusive vented cone
midrange driver "widely acclaimed"
for its ability to reproduce midranges
accurately at sound pressure levels
equivalent to that of most horns. The
system utilizes E -V's High Frequency
Auto Limiting circuit which protects
the tweeter from excessive power in-
put without reducing the power out-
put of the speaker itself. The speaker
handles 100 watts continuous power
in. The PI 15-3 uses EVNI15L woofer,
ST 350A tweeter plus the described
vented midrange driver. Crossovers are
at 600 Hz and 4,000 Hz. Suggested
list price: $563.00.

Deck With Wireless Remote Editing
You can now record off the air or
from discs and edit out undesired ma-
terial, while recording, from anywhere
in the room up to 20 feet from a
Fisher model CR5125 "Studio Stand-
ard" 3 -head cassette deck. A push of
the pause button on a hand-held wire-
less remote unit activates a solenoid
to instantly stop tape motion; another
push resumes recording without hesi-

fol -

. . 1 I I .......
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tation or slurring. The deck also fea-
tures dual process Dolby noise reduc-
tion, dual -capstan drive and direct cas-
sette loading design. Specifications:
frequency response, 30 to 15,000 Hz
± 3 dB (normal tape), 30-18,000 Hz
± 3 dB (Cra, tape); signal-to-noise
ratio, 64 dB with Dolby; wow and
flutter, 0.04e/c WRMS. Other features
include: direct -loading tape transport
design; defeatable FM subcarrier filter;
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Two sources
of perfection in
stereo sound.

Match one to your equipment...
"The right Pickering Cartridge for your
equipment is the best Cartridge money
can buy."

We've been saying that for years; and
tens of thousands of consumers have pro-
fited by applying this principle in assembling
their playback systems.

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

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

The XSV/3000 is measured and praised
in 8 Reviews (the XV-15/625E gets its acco-
lade in one of them) - so we have pub-
lished all 8 Reviews in a single brochure for
you to read and evaluate. Be sure to get
your free copy.

Pickering's new XSV/3000 is a remark-
able development. It possesses our trade -
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marked Stereohedron Stylus Tip, de-
signed to assure the least record wear and
the longest stylus life achievable in these
times with a stereo cartridge. Its frequency
response is extracrdinarily smooth and flat;
its channel separa-
tion is exceptioral;
its transient re-
sponse affords su-
perb definition. It
represents a whole
new concept of ex-
cellence in stereo
cartridges.
Your Pickering dealer has your
free copy of the
"8 Great Reviews" brochure,
Or write to Pickering & Co., Inc.
Dept. R, 101 Sunnyside Blvd.
Plainview, New Ycrk 118)3

1T 1

THE 3,OURC f_

OF PERFECTION
IN STEREO KIN)

FREE!
PICKERING

"for those who Call how the difference"

JANUARY' FEBRUARY 1979



SHOWCASE
FM Dolby circuitry; Ferrite heads,
Price of the CR5125: $550.00.

Assembled Integrated
Power Amp

Dynaco's model 2530 100 -watt -per -
channel integrated power amplifier de-
livers less than 0.05(4 total harmonic

distortio at any power level up to
100 watts continuous average power
per channel into 8 ohms at any fre-
quency between 20 to 20,000 Hz with
both channels driven. Distortion is

even less at lower power levels. Elec-
tronic muting in the preamp section
and a relay for the amplifier eliminate
potential system noises and thumps. A
yellow LED in the muting circuit in-
dicates no audio signal and a green
LED indicates audio signal can pass.
Specifications: frequency response, 0

at 5 Hz and -1 dB at 40,000 Hz
at 1 watt into 8 ohms; high power fre-
quency response, +0/-0.4 dB from 20

Unlike any stereotype, Nikko Audio
actually delivers the seed of sound in our
professional series.

The Gamma V Synthesized FM Digital
Tuner hos a LED readout showing locked -
in MHz numbers. Accuracy on the button.

The EQ 1 Graphic Equalizer shapes the
acoustics of your room into o recording
studio.

The Alpha III Power MOS-FET DC
Amplifier hos the lowest THD anywhere

near the price range -0.008% (80
watts per channel, both channels driven
into 8 ohms, 20 Hz to 20 kHz).

Coll our toll -free number for your
nearest Nikko dealer: (800)423-2994.

Nikko Audio
16270 Roymer Sr.. Von Nuys. Cold. 91406 (213) 988-0105
In Conodo: Superior Electronics, Inc. c Nikko Audio 1978
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WASHINGTON

HI Fl STEREO
MUSIC SHOW
HOTEL WASHINGTON  FEBRUARY 9, 10, & 11
Public Hours: Fn. 5-10 PM: Sat. 11 AM -10 PM: Sun. Noon -7 PM.

I
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to 20,000 Iiz at 100 watts into 8

ohms; hum and noise, greater than 95
dB below rated output, full spectrum;
input sensitivity, 1.25 volts for 100
watts at 8 ohms; input impedance, 40k
ohms; slowing rate, 10 volts per micro-
second; damping factor, greater than
80 to 1 kHz into 8 ohms and greater
than 30 to 10 kHz into 8 ohms; chan-
nel separation, greater than 60 d13 by
IHF standards. Notable features in-
clude: built-in thermal protection for
each channel; :32 -position detent-action
volume control; speaker switching;
tape monitoring and dubbing for two
decks; huge power transformer. Price:
$749.00.

Audio Separates Speaker System
The entire Kriket Audio SeparatesTM
car speaker system shown here features
dome tweeters, mid -woofers, bi-ampli-
fied DomaxialTM speakers, sub -woofers
and environmental equalizer and re-
tails for $319.75. Says the company:

Circle No. 112 On
Reader Service Card

"Big car stereo sound is the biggest
thing going in the entire consumer
electronics field, and the hostile acous-
tic environment of most vehicles de-
mands separation of high and low fre-
quency drivers in order to maximize
extraordinary sound reproduction.

Cassette Deck/Stereo Receiver
Sharp Electronics' SC -8000 stereo re-
ceiver/microprocessor cassette music
center has five forms of memory and
Dolby noise reduction. The receiver
section has a listed power output of 15
watts per channel minimum RMS at
8 ohms, from 40 to 20,000 Hz, with
no more than 0.8% total harmonic dis-
tortion. A major feature of the SC -
8000 cassette deck section is that,
through its Automatic Program Locate
Device, it can play any song on the
cassette by going either forward or in

16 HI-FI/STEREO BUYERS' GUIDE



I It MI Pl..01101..

Shortly eller it was introduced in 1975, TDP:
SA. the world s first non -chrome high bias
cassette, was accepted by most quall:y deck
manufacturers as their high bias reference
standard. This advanced, new cassette en at -led
their decks to perfcr:n to the limi-, of their ca-
pabilities. And because the decks are set m
the factory to sound their best SA, -nus:c-
loving consumers made SA the number one
selling high has cassette.

The other tape makers set out in pursu t Jf
SA, hp-cing someday to equal the performance
of its Super Arvilyn particle formLlation and the
reliability of its super precision mechanism.

13..r; making the world's most advanced
cassette was nothing new for TD-Irs engineers.
They pioneered the
high :fidelity cassette
back in 1968 and for
more than a decade
they've led the way
in cassette tape tech-
nology,: Over the last
three years, -,hey've
refined SA and mane

it clearly supenor to the '7E. versic n.*
That mal{es the music lovers happy; it

means mo:e music witn less cistortion.
It makes taE deck makers happy; they've been
improving thir decks and SA makes them
sound better than ever But fc,r the competition,
unhappily means a whole new standard to
catch up tn.

SO if yot..'d 1 ke to raise yoLr own recording
standards. step up tc TDK SA, the high bias
reference we Sacked by high fidelity's original
full lifetime warranty.**
TDK Elecacnics
Corporaticn
Garden Cly
New York 11530 Tie ma}in? for :Four machine."'

Supeq -ecas.on ::asselte 'Jet Ptantsr.

SA -C90 g:1 -1,21K

"Today's SA has a niaximurr ccIput level (MOL) more than 3dB Defter than that of 1975 SA at the cnticai high frequencies and improved sensitivity across the
entire frequency range. in :he unlikely event that 2ny TDK audio cassette ever fails to perform to a defect in Tie erials or workmanship, return it to your local
dealer or o TDK fora free reptaceme-f Tn;For,,,.:-,:(-,7r
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A, D10
SHOWCASE
reverse, skipping as many as 19 songs
to reach the desired selection. It can
be programmed to turn itself on or
off, has zero rewind and tape counter
memory, and can be programmed to
play a certain segment of a tape. A
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liquid crystal display digital quartz
clock and "command post" shows time
in either 12 -hour day mode with AM
and PM displayed, or as a 2 -1 -hour
day. It also tells what is taking place
on the cassette by means of arrows
that indicate when the deck is in fast
forward, reverse, or play mode. Foot-
age can be digitally displayed, and a
symbol indicates when Dolby is on. A
built-in time counter tells how long
recording has been going on "right
down to the last second." To assure
accuracy of the clock and to preserve
its memory function, the microproces-
sor automatically switches the clock to
battery operation when power fails.
Tuner controls include loudness, auxil-
iary, tape, phono, AM 'FM stereo, FM
selector. Price: $549.95.

Two Cassette Tape Series
Two new cassette lines offered by
Maxell are identified as Maxell LN
(Ultra Low Noise) and Maxell UD
(Ultra Dynamic) cassettes. Both fea-
ture a four -function leader tape offer-
ing the following advantages: a spe-
cial polyester, surface -treated section
that cleans all parts of the tape path.
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including heads, for 5 seconds without
abrasion; translucent section to give
visible indication of the direction the
tape xvill travel by means of arrows; a
printed letter A or B to indicate which
side of the tape is about to be played;
a cue bar on the leader that is exactly

at capstan position, when the tape is
fully \vound, to facilitate a 5 -second
count -off before the recording section
appears. LN tapes are priced as fol-
lows: LN-46, $2.30; LN-60, $2.55;
LN-90, $3.90; LN-120, $5.20. All are
made of tensilized polyester, and are
recommended as the best all-around
cassettes for music and voice. LTD tapes
are priced as follows: 113-46. $3.50;
UD-60, $3.80; UD-90, $5.70; UD-120,
$7.50. This tape is used by audio pro-
fessionals to test the performance of
high quality cassette decks because the
tape utilizes micro -fine particles of
pure ferric gamma hematite magnetic
oxide to achieve "consistency, uniform-
ity and predictability."

Concert Cassette Deck
Eumig introduces a "new concept" in
quality cassette decks for in -home and
professional use with the Eumig Met-
ropolitan Concert Cassette Deck. The
unit uses a unique opto-electronic servo
system for "ultra -precise" control of the
capstan drive. Instead of belts and fly-
wheels to turn the capstan, the Eurnig.
makes use of a lightweight disc that is
photo -etched with 2500 precisely
spaced radii to create 15,000 pulses
per second as the capstan rotates them
past an optical sensor. By comparing
the counted pulse -rate against a fixed
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reference, it's possible to apply con-
tinuous speed corrections to the cap-
stan motor in a matter of mere micro-
seconds. The result: wow and flutter
is reduced to an extraordinarily low
0.05'; W'RMS, according to Eumig.
The deck has three heads and a sole-
noid logic tape transport. Peak record-
ing, level is indicated by two parallel
columns of LEDs; since these are in-
ertia -less, they supply instant values,
unlike the much slower ballistic type
-17 meters. There's a mixing panel to

handle two inputs per channel with
automatic or manual level control. The
C:CD also uses three LEDs to indicate
the type of tape. Bias and equal-
ization switching for chromium dioxide
tape is automatic. Signal-to-noise ratio
with Dolby is 66 dB for ferric oxide,
68 dB for Cr02 and 72 d13 for Fer-
richrome tapes. Suggested retail price:
$1,300.00.

Mitsubishi
Car Audio

Dealers

CALIFORNIA
DOW SOUND CITY CAR STEREO
San Diego
THE FEDERATED GROUP
West Los Angeles
Hollywood
Westminster
Canoga Park
La Puente
SAN JOSE STEREO TAPE

MPANY

CONNECTICUT

FLORIDA
AUDIO GARAGE. INC
Winter Park
CONSUMER WAREHOUSE
Jacksonville
LUSKINS HIGH FIDELITY
Hollywood
GEORGIA
BACK DOOR STEREO INC
Atlanta
ILLINOIS
AUTO SOUND
Skokie
CAR HI Fl
Downers Grove
CONTROLS UNLIMITED
Arlington Hts
CUSTOM CAR STEREO
Oak Lawn
THE STEREO SYSTEMS CO
Aurora
UNITED AUDIO CTRS INC
Ch rag,:
INDIANA
HI El BUYS
Indtanapol,
HIGH FIDELITY
Indianapolis
10VM
AUDIO ODYSSEY
Daeno
ZUBER S SOUND AROUND
Cedar Rapids
KANSAS
AUDIO SYSTEMS
Wichita
CUSTOM SOUND INC
Wichita
HAYES SIGHT A SOUND
Hutchinson

KENTUCKY
A .'.'AREHOUSE INC

MASSACHUSETTS
KS E CO

MINNESOTA
DAy r
Minneapolis
MR MUSIC MAN
Moorhead
MISSOURI
INDEPENDENCE AUDIO
independence

NEW JERSEY
ARMANDS SOUND ODYSSEY
Cherry Hill
AUDIO DISCOUNT WHSE SALES
West Long Branch
SOUNDVVORKS
Greenbrook
NEW YORK
CLASSIC CAR STEREO
Great Neck

NORTH CAROLINA
CAR STEREO DISTRIBUTORS
Raleigh
SOUND HAUS
Durham
OHIO
THE SOUND CONNECTION
Carton
PENNSYLVANIA
TEPPER AUTO SOUND
Philadelphia
TENNESSEE
AUDITION
Kingsport
TEXAS
B A M ELECTRONICS INC
Houston
UTAH
INKLEY S
Sall Lake City
LCMI
Sall Lake City
WISCONSIN
AUTO RADIO STATION
Madison
SOUND GALLERY

MITSUBISHI
CAR AUDIO

SOUND US OUT
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Miles Ahead in
Car Audio Components

You're aware of Mitsubishi audio com-
ponent systems for your home as well as
the superior quality, performance and
design that goes into them.
Now Mitsubishi engineers
have followed through
with that same -sepa-
rate components'.
premise. and we
now want you to
be fully aware of
our new com-
ponent systems
for your car.

Start with the
CV -21 Power
Amplifier and the CJ -20 FM Tuner. Then
choose the CX-21 Auto -Reverse Cassette
Deck or the CX-20 Cassette Deck. Add
up to six speakers including a pair of
SX-30 two-way Alumi-Die Cast Enclosed

c 1978 Melco Sales. Inc
Dealer inquiries invited: Contact Melco Sales, Inc . 7045 N. Aidgeway Ave.. Lincolnwcod. III 60645. 800-323-4216 (Outside 1111. 312-973-2000 (Within III.(

speakers for a total car audio system
worthy of the name Mitsubishi.

Now a word about "specs' ..we have
always believed in rating our

equipment's performance
conservatively. Only

you benefit from
this caution.

Sound us out"
before you buy

any other car
stereo system.
You'll be miles

ahead with
Mitsubishi.

A complete line of components. in-dashiunder-dash
units and speakers await you at select audio and
car audio dealers. Check the list adjacent to this ad
for the Mitsubishi Car Audio dealer nearest you

mtMITSUBISHI R
CAR AUDIO

SOUND US OUT
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The best
speaker kit
isn't a kit
at all! lob

The best speaker kit is a system
designed by Electro-Voice that allows
you to choose your own level of per-
formance: from a studio monitor to a
modest bookshelf system, from a wide
selection of woofers, tweeters. mid-
range drivers and crossovers.
Then Electro-Voice provides detailed
plans on how to construct the enclo-
sures designed specifically for the
drivers you chose.
Only Electro-Voice gives you all the
options. But, then, Electro-Voice is
known for their superb quality speak-
ers -- not for kits.
To get your component speaker cata-
log and construction plans package,
just send $1.00 to Electro-Voice
Component Speaker Systems.
600 Cecil St., Buchanan, MI 49107.

Electrolkice
company

600 Cecil Street, Buchanan, Michigan 49107

Electro-Voice Component Speaker Systems,
600 Cecil St., Buchanan, Ml 49107.

Please send me
E -V component speaker packages.
I have enclosed $1.00 for each
package ordered.

Name

Address

WES MONTGOMERY/by J. R. TAYLOR

Wes Montgomery had one of
the strangest careers in the
annals of jazz. In a profession that
reveres youth, he was still an
unknown in his mid -thirties; yet
by the age of 40. he was the
Itt,t known of jazz guitarists,
enjoying equally the applause of
crowds and the respect of fellow
musicians. Indeed, Montgomery
was perhaps the most com-
mercially successful jazz musician
of the 1960s, though he had little
time to enjoy his fame; within
a decade of his "discovery,"
Montgomery was dead at forty-
three.

In the fall of 1959, Montgomery
was a principal member of
Indianapolis's small but dis-
tinguished jazz community,
working exhausting hours for
little money to support a wife and
seven children. Each day, after
finishing a full-time non-musical
job, he would report to the Turf
Bar for a five -hour stint, then
move on to the after-hours
Missile Room to finish out the
night with a couple of sets. His
only significant national exposure-
two years of limited solo oppor-
tunities with Lionel Hampton's
big band-had ended in 1950. In
the late 1950s, he had made a
couple of records with his better-
known brothers, Buddy (a pianist -
vibraphonist) and Monk (one of
the first electric bassists to be
heard in any music, who led a
fairly popular group called the

Nlastersounds), but neither record
attracted much attention to the
guitarist.

On a visit to Indianapolis,
composer Gunther Schuller heard
Montgomery "live" at the Missile
Room; later he wrote enthusias-
tically of what he had heard for
the then -active Jazz Review.
While Schuller's article was still
in press, saxophonist Cannon-
ball Adderley also visited Indiana-
polis; Adderlev telephoned New
York to sing Montgomery's praises
to Orrin Kecpnews of Riverside
Records. Thus, by the beginning
of 1960 Montgomery found him-
self with a recording contract,
supported by a healthy burst of
press coverage.

Through the early 1960s, how-
ever, the guitarist was unable to
carry his "overnight success"
beyond the narrow confines of
the jazz audience. With brothers
Monk and Buddy and a succes-
sion of drummers, The Montgomery
Brothers made the rounds of
clubs and festivals for over two
years; but the group made no
headway, and Wes returned to
Indianapolis for over a year at
the end of 1962. In 1964, Mont -

(Continued on page 76)

J. R. Taylor is the coordinator of the Na-
tional Endowment for the Arts' Jazz Oral
History Project at the Smithsonian Institu-
tion. He was formerly curator of the Insti-
tute of Jazz Studies at Rutgers University.
His writing on jazz has appeared in the
Washington Post and the Village Voice.

City,State Zip H S -1 -79
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If the bass isn't as clean as you'd Me ...

The problem may be your tonearm.
Notyour amplifier or speakers.

Cutaway view of anti -resonance counterbalance.
(A feature of Dual models 604, 621, 721 and 1246)

Solid lines show effectiveness of anti -resonance
filters in damping resonant amplitudes of three
different cartridges (compliance 15, 25 and 43 x
10-6 cm/dyne). Broken lines show higher resonant
amplitudes with conventional counterbalance.

If you've been wondering why your high-powered amplifier
and great speaker system don't deliver deep bass as
cleanly as you'd like-especially at high listening levels
-the problem may well be the effects of resonance on
the stylus.

Ideally, the stylus should move only in response to the
contours of the record groove. But in reality, the stylus tip
also responds to various resonances: its own (with the
stylus shank) and the combined resonance of the
tonearm/cartridge system.

These subsonic frequencies, though inaudible in them-
selves, can have very audible effects. Especially with
warped records. They can drain amplifier power and cause
excessive movements of the low frequency driver. They
can cause the tonearm to vibrate and even to momentarily
leave the groove. All of which results in audible distortion.

Competent tonearm designers know all this and do their
best with materials, masses and compliances to establish
the inevitable resonances at the least harmful frequencies
(usually between 8 and 10 Hz) and with the lowest possible
amplitudes.

Dual's tonearm designers have taken a significant step
beyond this.

The unique counterbalances of our direct -drive models
(604, 621 and 721) and our top belt -drive multiple -play
model (1246) contain two mechanical anti -resonance filters.

These are specially tuned to damp resonant energy in the tonearm/cartridge system and chassis.
The startling effectiveness of these filters in lowering the resonant amplitude of three cartridges

having different compliances can be seen in the
graph. Whether the improvement in the bass is
subtle or obvious to you depends on the other
components and your listening environment.

We've prepared a technical paper on this subject
which we'll send to you if you write us directly. You
may discover that you don't have to replace your
amplifier or speakers after all.

v Vertical tonearm resonance
400

300
43 25

inati-s
200 MMIRIEVI91

EOM DMEtroTMPng100

F'" VM1.liARESIEMSP.I.-,ienAE"''''
MINN

5Hz 10 15

For the life of your records
United Audio, 120 So. Columbus Ave.. Mt. Vernon, NY 10553
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popdiscs
A review of the lc test 00oulc r music roloc SOS

by KEN IRSAY

Frankie Valli: "Frankie Valli Is The
1Vord" %Varner Bros. BSK-3233 $7.98.

With the hit single, "Grease," launch-
ing the beat, Valli and producer Bob
Gaudio return to the rhythm that, in a
more primitive form, made them much
moolah many years ago with The
Four Seasons, which Valli fronted and
Gaudio produced. Valli retains his ro-
mantic repertoire, but the beat is more

prominent. In addition t,

Bee Gee Barry Gibb contributed an-
other winner in "Save Me, Save Me."
Smooth orchestrations and background
singers round out a polished package.

Boston: "Don't Look Back" Epic FE -
35050 $7.98.

The more than two years Boston
took to ponder, write, produce, record,
mix, re -ponder, change and finally de-
liver their second album was unques-
tionably time well -spent. The skills that
catapulted the group to instant stardom
in 1976-solid, well -played hard rock
tempered by pleasing melodic struc-
tures-have, if anything, been honed
to perfection. The man whose name
appears all over the album is Tom
Scholz, the former Polaroid product
designer who sacrificed solid employ-
ment after succumbing to the "rockin'
pneumonia and boogie woogie flu."
Scholz produced, engineered (in his
cramped basement studio), arranged
amid wrote (with help from vocalist

Brad Delp on two cuts) the album. He
:ilso plays lead, acoustic, electric

lythm and 12 -string guitars, not to
mention bass, piano and organ. In ad-
dition to Scholz and Delp, the group
features Barry Goudreau on guitars
and percussion, Sib Hashian on drums
and bassist Fran Sheenhan. And a
rock in' good time will be had by all.

Burton Cummings: "Dream of a Child"
Portrait JR-35481 $7.98.

Burton Cummings proves himself a
sensitive composer and a fine inter-
preter of classics in his third
solo album since the demise of the
Guess Who. And if one of your favorite
Guess Who tunes was "American
Woman," you'll recognize Cummings
as the powerful lead singer on that
song. This well -instrumented rock al-
bum spans many moods. "Break It To
Them Gently" is a self -penned ballad

about a fugitive's concern for his fam-
ily, while "Hold On, I'm Coming" is
a spirited update of the Sam and Dave
oldie with an appropriately punchy
horn section led by Steve Madaio.
Cummings' voice, as always, is distinc-
tive and energetic throughout this self -
produced collection.

Dan Fogelberg & Tim Weisberg:
"Twin Sons of Different Mothers" Full
Moon JE-35339 $7.98.

This unusual album comprises seven
instrumentals and three vocals, with
Fogelberg as singer, guitarist and com-
poser, and Weisberg on flute and other
woodwinds. All tunes have a mellow
rock combo backing, with lush strings
on the opening "Twins Theme" and
the bossa nova -style "Guitar Etude No.

:3." Fogelberg shines here on classical
acoustic guitar. The recording is clean
and quiet, xvith a stable sound that
belies the fact that six recording studios
were used.

Leo Sayer: "Leo Sayer" Warner Bros.
BSK-3200 $7.98.

It's usually an artist's first album,
not his sixth, that uses his name as the
title. Maybe Sayer is signalling a new
beginning xvith this Richard Perry -pro-
duced effort. It certainly is a change of
pace from the blues, orchestral ballads
and big beat of his previous albums.
With a few notable exceptions (the
Rolling Stones -flavored "Don't Look
Away") the collection relies on subtle

(Continued on page 72)
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1,247 times a second this motor checks itself
for perfect speed...

How It works;
Built into the RD5350 motor is a 68 pole

tacho generator that produces a series of
pulses proportional to the motor speed. In
the Phase Locked Loop integrated circuit.
these pulses are compared with the signal

from the precision reference oscillator
(1246.7 Hz). If even a single pulse is found

to be slightly out of phase, power to the
motor is actusted by a second integrated
circuit to restore synchronization. This

process takes place independent
fluctuations in load or AC line ooltas,

so you'll never hear anything less than
perfect sound from this Sanyo Tape Deck.

The new Sanyo RD5350 Dolby cassette deck
has one of the most advanced drive motors ever put in a
tape machine.

It's a new frequency generator DC motor with
Phase Locked Loop speed control servo that actually
checks and corrects for even the most infinitesimal
speed variations 1,247 times every second!

This hair-splitting accuracy helps give the RD5350
one of the lowest wow & flutter figures in the industry:
0.05% WRMS. And lets the drive system ignore line
voltage fluctuations, and breeze right through even
"sticky" cassettes without missing a beat.

Naturally, the RD5350 has one of the most rug-
ged, precision tape transports available today and high
performance electronics. As a result, you get superior
specs like 30-17,000 Hz response (±3dB, Cr02 tape)

and 64dB S/N ratio with
- Dolby. Which is more Hz

and less noise than you'll
find on the discs and broad-

- casts you tape.
You also get advanced features like 3 peak-

indicating LED's (0, +3, and +6 VU), separate input
and output level controls, a Record Mute button for
erasing short sections of tape, and a timer standby fea-
ture for taping programs when you're not around.

You'd probably expect to pay a bundle for a deck as
sophisticated as the R D5350. But thanks to Sanyo's
integrated manufacturing capability, you can have it for
only 3240.*

Which may be tf-e most perfect thing of all about
the RD5350.

L.NID TOROUE vs. MOTOP SPEEC
COfterS,C.na, WM:KN.*

LLB

SANYO
That's life.

Manufact urer's suggested retail pnce. Actual pnce determined by individual dealer. Dolby is a reg trademark cif IV the LaboratimeN ©197S, Sanyo Electnc Inc.. 1200 W. Artesia Blvd., .:omptor.. CA 90220
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The only way to size up a speaker is to live
with it. Numerical specs alone never tell
you the whole story, and showroom demon-
strations-often hurried and in distracting
surroundings-can be misleading. That's
why the speakers we evaluate move in with
us and stay a while. We spend days, some-
times weeks, listening to them-playing all
kinds of music. And then we pass on our

impressions to you the same way we experience them-subjectively,.
Of course, subjectivity alone is no standard of judgment. Our opinions are tempered and formed

by years of hanging around the music world and hearing lots of "live" performances, not to mention all
kinds of sound gear and dozens of speakers. That, we feel, gives us a valid basis for comparison, and we
pass it on to you for whatever it's worth.

Yamaha NS -10M

Circle No. 101 On Reader Service Card

On a recent junket to Japan we took
the bullet train from Tokyo, whizzed
at 140 mph past Mt. Fuji, floating
above the plains like a snowy mirage,
and headed for the Yamaha factory at
Hamamatsu. On arrival, we saw an
audio plant unlike any other. What
makes Yamaha unique is the way its
history is reflected in its present.

At the turn of the century, long be-
fore the age of electronics, Yamaha
was already among the world's leading
makers of musical instruments, and its
pianos, guitars, and brass instruments
have been prized among musicians
ever since. When Yamaha later
branched out into audio, the musical
background of their staff was at least
partly responsible for the quality of
their sound gear. (Just where all those
motorbikes fit into the picture we
haven't figured out yet; but it is an odd
and awesome sight to see engine

blocks, piano frames, and loudspeaker
parts taking shape from red-hot metal
in the same foundry.)

The rare combinations of musical
and technical skills and talents at Ya-
maha dearly shows in their speakers.
Expert listening, along with expert en-
gineering goes into each design and is
as evident in this bantam speaker as in
Yamaha's justly famous studio monitor.
Specifically, the tipper range of the
NS -10M has a sweetness and smooth-
ness that will delight keen -eared listen-
ers of all tastes.

In the toughest of all listening tests
-string instruments-the violins sounded
like real fiddles, with no metallic
traces. Many experts believe that this
is the telltale mark of sonic truthful-
ness. And, sure enough, all other in-
struments-brass, winds, and percus-
sion-also came through with the same

(Continued on page 26)

Eleetro-Voice Interface: B Series II
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Electro-Voice has been in the fore-
front of loudspeaker engineering since
the early days of high fidelity. Their
huge horn speakers of the 1950s were
among the first to put out deep bass
and ample volume from the meager
wattage available at that time. So it is
not surprising that E -V is again in the
vanguard of speaker design. The
speaker tested here is one of the finest
achievements based on the principles
of Thiele and Small, the two Austra-
lian engineers who revamped speaker
theory a few years ago.

In case you haven't been keeping up
with the technical journals, let's briefly
recap the main points of the Thiele/
Small approach. In conventional
"acoustic suspension" enclosures, the
drivers are mounted in a sealed box.
All the sound energy radiating from
the rear of the speaker cone-half the
total energy produced by a speaker-

gets trapped in the box. This type of
enclosure produces clean, accurate
bass, but at a high cost in energy. After
all, half the wattage never gets out of
the speaker box and is converted into
frictional heat.

By contrast, the Thiele/Small prin-
ciple gets nearly all the sound out of
the box. In this case, it's done by
means of a "passive radiator"-some-
times called a drone cone. This is a
regular woofer cone but without a
magnet and voice coil to drive it. In-
stead the cone is activated by the back
pressure created inside the box by the
pumping motion of the main woofer.
So, instead of being lost as frictional
heat, the back pressure contributes to
the audible output. Naturally, this in-
creases efficiency, i.e., the amount of
sound generated per watt of power.

In the case of the Electro-Voice
(Continued on page 26)
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The most
powerful argument
for our new receiver

is not just power

s -:eripting to be swept up
by our power

150 watts per channel minimum
RMS at 8 ohms, from 20Hz to 20kHz,
with no more than 0.07%Total Harmonic
Distortion, is nothing to sneeze at.

But raw power means nothing.
What's important is how that power is
delivered. In the case of the STR-V7, it's
brought to you by Sony in a very classy
package.

You get a combination of features
and controls that are impressive on
their own-but almost unheard of in a
single mach ne.

To start with, we've built in a Dolby
system, for decoding Dolbyized FM
broadcasts.

The advantages of our tuner,

though, need no decoding. They
include a normal and narrow FM IF
bandwidth selector. It makes kfe simple
for people in areas where their signals
are crowded together elbow tc elbow.

n our preamp section, the V7
comes equipped with a special phono
EQ circuitry Thanks to Sony's high IQ,it
allows for direct connection of a low -

output, moving -coil cartridge phono
source. Without calling for an external
step-up transformer or pre-preamp.

When you're gifted with as much
power as the V7, you need a way to
keep track of it. This receiver deeps
tabs with two power -output meters,
monitoring the power being fed to the
speakers. So overload can't result from
oversight.

ROW

a
ow

Pnc all that power comes from ou-
direct coupled DC power amp. And our
power is stable, thanks :o a high -effi-
ciency. high regulation toroidal -coil
transformer.

There's a lot more to the STR-V7
than power. This receiver takes the best
that contemporary techiology has to
offer, and offers it in a single machine.

Other manufacturers may have
the power to bring you power. But only
Sony has the power to bring you more
than just power.

SONY
JANUARY/FEBRUARY 1979

1978 Sony Industries, a division of Sony Corp of America 9 West 57, N.\ , N.Y. 10019 Sort' is a trademark of Sony Corp.
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(Continued from page 24)

Yamaha NS -10M

Circle No. 101 On Reader Service Card

convincing naturalness.
Like all small speakers, the Yamaha

NS -10M is allergic to two things: very
low frequencies and very high loud-
ness levels. But to demand belly -
wrenching bass and rafter -shaking vol-
ume from a small speaker is like ask-
ing a VW to outrace a Jag. Which, of
course. doesn't mean that you can't en-
joy a ride in the VW or that it isn't a
good car.

Here's what the NS -10M won't do,
simply because it was never meant to:
It won't put a 32 -foot pipe organ or a
life-sized kettledrum into your living
room. And it won't-as the saying goes
-blow your socks off. Anything else it
does uncommonly well and with a
rare sense of musical rightness. With
just a touch of bass boost, it provides
sweet, balanced sound that is a pleas-
ure to hear for hours on end.

As for the vital statistics, the NS -10M
weighs 131/4 lbs and measures a mere

15 inches high by 81/2 inches wide by
77/8 inches deep. Nominal impedance
is 8 ohms. A 7 -inch woofer works into
a sealed enclosure and the 13/4 -inch
tweeter taking over at a crossover fre-
quency of 2 kHz is of the soft -dome
type. The speaker can be driven with
as little as 15 watts but will handle
25 watts input with 50 watt peaks.

The speakers come as a boxed pair
and their tweeters are located in oppo-
site corners: in the upper left in the
left speaker, the upper right in the
right one. This increases stereo sepa-
ration for a given distance between
speakers. The finish is an attractive
black semi -gloss on a high -quality wood
surface, with jet-black grilles. Our one
and only gripe about this unusually
fine unit is the absence of a tweeter
level control-but that function is easily
supplied by the treble control on the
amplifier. List price per speaker is

$130.

Electro-Voice Interface: B Series II

Circle No. 67 On Reader Service Card

Equipment used in our
listening sessions:
Sony STR-5800 stereo receiver,
Philips 212 turntable,
Pickering XSV 3000 phono pickup.

Interface B, the gain in efficiency is so
great that the speaker can be driven
to adequate loudness levels with as
little as 3.6 watts per channel. Yet
despite responsiveness to low -wattage
inputs, this speaker can withstand
high -power wallops as strong as 200
wpc. E -V suggests that driving this
speaker with anywhere from 12 to 36
wpc will assure ample power reserve.

The passive radiator design has
further advantages. The drone can be
tuned to a) eliminate false resonance
and boom; b) at the same time extend
bass response below that of the woofer
itself. The 12 -inch passive radiator in
the Interface B sports a steel weight
at the center for added mass (and
therefore lower resonance). It takes
over from the 8 -inch woofer at 42 Hz
and extends the bass all the way down
to a skin -tingling 30 Hz, which lies
below any frequency normally en-
countered in music. In fact, the Inter-
face B is so active in the bottom range
that a special filter is furnished to cut
response below 30 Hz, to prevent turn-
table rumble and other subsonics from
muddying the music.

The top end is equally unconven-
tional. The Interface B uses two cone
tweeters, one of them at the rear,
facing the wall behind the speaker to
create an ambience effect. The amount
of sonic spaciousness generated in this
way can be varied by altering the dis-
tance between speaker and rear wall,
or by angling the speaker in relation to
the wall. In our particular setting, we
found a distance of about 11/2 feet be-
tween the speaker and the wall be-

hind it highly effective. The sense of
spaciousness is further enhanced by
the broad treble dispersion from the
front tweeter, achieved through an
acoustic lens, consisting of a diffrac-
tion grating to fan out the highs.

Both tweeters are protected against
overload by a "variable speed relay"-
a unique feature of this unusual
speaker. The relay reduces power to
the speaker whenever the signal level
becomes excessive. As soon as the po-
tentially damaging peak is passed, the
tweeters are instantly brough back fully
into the circuit. Yet the sensing .ele-
ment of this circuit does not measure
signal strength alone. It also takes ac-
count of peak duration. A brief high-
energy burst that poses no danger to
the tweeter will pass freely, leaving in-
tact the full sonic impact of such in-
stantaneous peaks. Yet a longer rise in
signal level that might heat up the
coils and cook the tweeters to death
will be checked before it can do any
harm. This unique circuit partly ac-
counts for the exceptional power -han-
dling capacity of the Interface B. A
pilot lamp on the front panel flashes
whenever the safety relay switches in,
giving you visual warning of excessive
power levels.

The Interface B requires a separate
equalizer which is furnished with the
speakers and connects to the tape -
monitor terminals of your receiver or
amplifier. Detailed instruction for mak-
ing these connections are given in the
owner's manual, which also contains
technical specifications that are a model

(Continued on page 82)
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Records and tapes just
seem to sound more crisp
with the Koss Pro/4 Triple

 The cleaner high end
and the richness of the bass
... it seems like it's always
been a Koss characteristic.
The Triple A is just a great
stereophone. 1#4,

The Triple As drivers
were specially designed with
an extra large diaphragm
and oversized voice coil that
reproduce a full -bandwidth
dynamic Sound of Koss over
the entire frequency range
of 10Hz to 22kHz.

You'd be amazed at the
number of people who come
back and say how much
better their receiver sounds
when they're listening to
their Triple A's. In fact, a
lot of people have even come
back to buy better speakers
after hearing their records or
tapes through their Triple A
stereophones.

That great Rob. Here
are some of the reasons why
the Pro/4 Triple As make
one's favorite records or

a Ii

tapes sound like a whole new
musical library. First, unlike
speakers the Triple As mix
the music in your head not
on the walls of your living
room or den. Second. the
superb seal of the Triple As
PneumaliteR earcushions
not only seals out ambient
noise but it also provides

for an extended bass perfor-
mance to below audibility.
And third, the seal of the
earcushions creates an ideal
environment for minimizing

the uncut excursion of the
driver. Thus, the driver is
able to produce any volume
level without distortion. So
you hear all the fundamentals
and harmonics of your
favorite music the way they
were recorded.

 There's a big increase
in women coming in to buy
stereophones. They come in
and already know their stuff.
Some of them even ask for
the Koss Triple A's with the
Pneumalite earcushions.li

Rob Hemandez
Audio Salesman
Kansas City, Missouri

Chances are, Rob, that
most of your customers can't

spell Pneumalite." But when
it comes to seal, and the

ultimate in comfort they know
that Koss developed them.

My wife Kathy was
crazy about the Pro/4
Double A's. But the new
Triple A's, wow! She can't
get over how great they
sound and how much more
comfortable they are.",

Thanks Kathy . . . and
Rob. We're sure you join us
in inviting music lovers every-

where to write c/o Virginia
Lamm for our free full -color
stereophone and CM loud-
speaker catalogs. Or to visit
their Audio Dealer for a live
demonstration of the Koss
Pro/4 Triple A. We're
sure they'll agree with Rob,
that when it comes to the
Pro/4 Triple A, and other
Koss stereophones and
speakers: hearing is believing.

c 1978 Koss Coro

KOSS stereophones/loudspeakers
hearing is believing

KOSS CORPORATION, :'.

JANUARY FEBRUARY 1979 Circle No. 47 On Reader Service Card
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Vox 11790
the beginning of the
second hundred years

True Tangential
Tracking Turntable

In the one hundred years since Edison recorded "Mary had a little lamb" on a tinfoil cylinder, no one
found a way to eliminate the mass of bulky tone arms.

Then Willi Studer developed the revolutionary ReVox B790 true tangential tracking turntable. It replaces
the conventional tone arm and all its problems with a unique, patented opto-electronic playback servo system.
The cartridge moves up, down and laterally guided by a beam of light. It's easy on your record grooves and easy
on your nerves. It's so simple and goof -proof even a child can safely play your most treasured records.

The new ReVox B790 looks and performs better than any turntable you've ever seen or heard. To give
it the ultimate test, bring your favorite record to your ReVox dealer for a demonstration. For complete information
and the name of your nearest ReVox dealer, circle reader service number or write to us.

R EVOX
Studer Revox America, Inc., 1819 Broadway, Nashville, Tenn. 37203 / (615) 329-9576  In Canada: Studer Revox Canada, Ltd. / (418) 423-2831

Circle No. 24 On Reader Service Card
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THE 3LACK MAGIC OF

SIGNAL
PROCESSORS
IMPROVE YOUR
SYSTEM'S
PERFORMANCE BY
ADDING ON ONE
OR MORE OF THESE
SOUND BALANCERS

by THE EDITORS OF
HI-FI STEREO BUYERS GUIDE

Signal Processing. What a lovely term. It
reads well, flows smoothly off the tongue.
conveys a level of expertise even when used

by the uninformed, and creates the mental image
of professional sound studio use.

What, in the end, does it really mean? Bluney put,
signal processing is distortion-desired distortion, but dis-
tortion nonetheless. It means deliberate altering of the
"original' sound (that is, the sound coming from what-
ever sound source you are using, be it recorded disc, tape,
or AM/FM radio program material). Due to the mAdown
process which is part of creating a multi -track recording,
the program material you're using will most often not be
true to the way a live performance would sound. Given a
means to manipulate the signal before it reaches your
speakers, you may be able to re -tailor the sound to your
liking. You also have the opportunity to make it far worse
than when you started, adding undesired distortion to
an already flawed musical selection.

Many years ago, RCA demonstrated a distortion -free
amplifier. Using countless tubes, the device broke down
the signal into many components so that all along the
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signal path there was no real representation of the input
signal. Somehow or other, they all came together at the
output as a perfect replica of the input: distortior-free.
This magic was accomplished by signal processing-
systematic alternation of the signal waveform to attain
a desired end result. That is, in a way, what you're after
in any signal processor you might consider using: a way
to alter the signal without introducing new, undesired
distortions while correcting old ones. (The amplifier
mentioned above, incidentally, was never marketed. It
was just a demo unit to show what could be accomplished
by good engineering.)

There are many signal processing devices available in
the hi-fi marketplace. Some are good, some are gimmicks.
Some have a price tag resembling the price of a good
used car, others can be purchased for pocket change.
Tune up your ears. and be sure to bring them with you
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PROCESSORS
when making your buying decisions.

Clicks, Pops, Scratches: Begone! You
can find several devices designed to re-

move clicks, pops and scratches from
disc recordings. It will allow you to
take an old worn 78 rpm record, or
one of the early LP recordings, and
eradicate all the extraneous "rice
crispy" sounds. Among manufacturers
of these devices are Burwen, Garrard,
and SAE. (See our Spotlight On: Gar-

dbx's 3BX 3-oand dynamic range expander splits the
f equency spectrum into 3 bands and expands each band

individually according to its content. $650. Circle 127.

r ot warn . .

Audio Pulse's Mode
Two digital time -

delay system ($5391
has a built-in 25 -

watt amp. Second.
ary speakers are

available for S100
per pair. Circle

No. 130.

Pioneers RG-1 is a dynamic range expansion noise
reduction component. Its THD spec is .1% at I kHz

with 14 d3 dynamic expansion. S195. Circle Number 85.

iiAt bottom: the straight solid line is the frequency
respcnse cf a graphic equalizer, flat mode. The two
peaks show 15 dB boost at 80 and 2500 Hz. Top
trace shows all equalizer controls set at + 15 dB.

card's Music Recovery Module, a fea-
ture to be found elsewhere in this
issue).

Dynamic Range Expanders. Also in
the signal processor category are de-
vices designed to compensate for com-
pression and limiting which occur while
tape recording musical material at the
recording studio. Simply stated, dy-
namic range expanders make soft
sounds softer and the loud sounds loud-
er, thereby creating wider dynamic
range than is available through the sin -
touched signal alone. Pioneer, dbx, RG
Dynamics offer units of this kind.

dbx also offers a signal processor of
another kind: the Model 100 subhar-
monic synthesizer, previously referred
to as the Boom Box. It synthesizes
frequencies between 25 and 50 Hz from
program material above 80 Hz to give
you the feel (right in the ribcage) as
well as the sound of ultra -deep bass.

Ambience Simulators. Ambience sim-
ulators are designed to create the illu-
sion of whatever sized concert hall you
want for the music you are playing.
Most units accomplish this through
some combination of time delay tech-
niques. Some simulator units gen-
erate more distortion than the reverb
is worth. Others have such pinpoint
control of the reverb that it is actually
possible to simulate the acoustics of a
large concert hall in a postage -stamp
sized living room. (Some people may
find it disconcerting to experience the
sound of a 5000 -seat auditorium in a
12 x 15 -foot living room, but you can
control the effect to suit your pre-
ferences.)

The important thing to watch for in
any ambience device is any undesired
distortion. You don't, for example, want
harmonic distortion. The quality avail-
able from ambience devices varies from

L'KHZ .2!
50 00 HZ

1'7 3

2
Three traces were made with the 2500 Hz equal
izer at + 15 dB. Differences in response are due
to use of the tuning control. We used full clock-
wise, centered. full counterclockwise positions.
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very good to terrible in terms of har-
monic and intennodulation distortion,
so be certain to listen carefully (and
not just for 30 seconds at a time) be-
fore you buy.

While all of the above are signal
processors, most of the above mentioned
units are relative newcomers to the
audio marketplace. The term signal
processing originated in the profession-
al recording studios and described
those pieces of equipment which mod-
ified the tonal characteristics of the
sounds to be recorded, or of the lis-
tening room or auditorium in which
the music was to be played. Tone
controls which were used in profes-
sional recording studios, for instance,
were referred to as signal processors.
(The famous Pultec equalizer was a
professionally used studio tone ccntrol.)

The two signal processors that live
up to the professional definition of
signal processing (tonal modification
capability) are graphic and parametric
equalizers, both of which can be used
both in the recording and in the lis-
tening process.

Graphic Equalizers. The graphic
equalizer - professional version - can
boost or cut approximately 12 dB in
narrow bandwidths of 1/3 octave. It
requires 30 individual equalizers
spaced 1/3 octave apart to cover 20
to 20,000 Hz. It is used to tune a room
to specifically desired sound charac-
teristics, generally "flat" to 8000 Hz
and then a mild roll -off towards 20,-
000 Hz. (Contrary to popular belief,
a room that is tuned absolutely flat
produces an unnaturally "hot" sound.)
The graphic equalizer is particularly
effective at taming low frequency
room resonances, the type that cause
one or more specific frequencies to
drone in the listener's ear.

1

:K4 HZ 2Co 00 H Z

41
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As you might expect, anything with
60 equalizer controls is expensive. To
reduce costs many full -octave graphic
equalizers were introduced. With the
equalizer center frequencies spaced a
full octave apart 10 or 11 controls
per channel are all that's needed to
cover 20 to 20,000 Hz. In most ap-
plications the precision of the 1/3
octave spacing isn't required, and a
full octave will suffice. In the event
that a node or standing wave is so
narrow that it cannot be handled by
octave equalization, a device such as
the Crown EQ2 will permit the equal-

-
Gir rRnci

izer's center frequency to be "rub -
tiered" (slightly shifted) so it can be
tuned anywhere within the full octave
range.

The photographs illustrate how the
graphic equalizer works. We used the
Crown EQ2 graphic equalizer for our
illustrations. Details on the perforniance
of the equalizer are to be found in the
Test Report. Keep in mind that while
we illustrate only boost for clarity, a
graphic equalizer provides both boost
and cut: the EQ 2 is rated for ±15 dB
per equalizer. In Fig. 1 the straight
solid line (two ma:or divisions up from

0

Garrard's Music Rezoveri Module removes clicks. peps,
and other extraneous transient noises from damaged
discs. $220 .See out Spotlight in this issue. Circle 73.

Burwen's THE 7000
transient noise
eliminetcr has both
a sensitivity level
control and a
threshold level
control. Price:
$299. Circle Reader
Service No. 129.

3 These traces show the effect of varying the hinge
frequency of the tuneable shelf tone contro.
Hinge frequency was set, in turn, to full clock-
wise centered, full counterclockwise positions.

Aur ..

0

r-- LIM& /VW -T TAPS, MOOC=
I Met QOM I wanNilir I

I I Ir I 1""i
1

SAE's Modet 5(100 mpu se noise reduction system in-
cludes a threshold ad u5tment. 3 system defea (bypass)
button, a tape non tor switch. $225. Circle No. 141.

4 The eight traces he e were achievec with a sin-
gle parametric equal zer tuning control, which
was adjLited :o the extreme -end/ frequencies.
and -o six random frequencies in between.
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the bottom) represents the frequency
response of the EQ2 in the flat mode.
The two peaks represent full 15 rIB
boost at 80 and 2500 Hz. The top trace
is the result with all equalizers in at
+15 dB. Because of "overlap" the
equalizer gains are additive so the
maximum signal boost becomes 20 dB
per center frequency.

Figure 2 illustrates the unusual "rub-
ber" or "tuning" effect which can be
attained with the Crown EQ2. All
three traces were with the 2500 Hz
equalizer at +15 dB boost. The dif-
ferences are due to use of the tuning
control (one is provided for each equal-
izer control). Traces reflect performance
when this tuning control is adjusted
full clockwise, centered, and full count-
er -clockwise. Note how the center fre-
quency can be tuned towards the
center frequencies of the adjacent
equalizers.

To round out the EQ2, Crown also
provides a tuneable shelf tone control
as illustrated in Fig. 3. The EQ2 is
presently the only graphic device com-
bined with tone controls which can
be used in conjunction with the graphic
controls. There is but one bass and
treble control per channel, but each
channel has a tuneable, continuously
variable "hinge"-the frequency at
which the tone equalization com-
mences. Figure 3 shows the hinge
controls set full clockwise, the maxi-
mum tone control range with centered,
and full counter -clockwise.

Because of the growing good repu-
tation of the graphic equalizer, many
"junior" models with four to eight

center frequencies are available in the
hi-fi marketplace. Their capabilities
vary tremendously and should be con-
sidered carefully with respect to your
particular needs. See the feature on
Equalizers elsewhere in this issue for
a detailed discussion on this subject.

Parametric Equalizers. Cousin to the
graphic equalizer is the parametric
equalizer, called "para" for short. Used
properly it has virtually no equal be-
cause of its performance/price ratio;
abused, it results in absolutely disas-
terous sound.

Each channel of a parametric equal-
izer contains two or more frequency
equalizers that can be tuned anywhere
within a portion of the 20 to 20,000
Hz spectrum. The 20-20,000 Hz range
is divided up so that each individual
equalizer tunes a specific, non -over-
lapped, frequency range. Associated
with each individual equalizer tuning
control is an attenuator providing about
±15 dB equalization and a bandwidth
control. The bandwidth control adjusts
the equalization so that it is very nar-
row, essentially the equal of a graphic
equalizer, or very broad, much like
back to back shelving tone controls.

Because the para is fully tuneable
in terms of frequency and bandwidth
you can easily pull off many tricks
that would be much more difficult with
a 3; -octave graphic equalizer, and al-
most impossible with a 5- or 10 -octave
band graphic equalizer. For example,
let's assume you find your listening
room has a low frequency resonance at
about 95 Hz that causes the bass to
drone in your ear. Or maybe the res-
onance is around 250 Hz, causing a
muddy, low definition sound.
Using a program sound source, you

use about -6 dB equalization and
slide the tuning control until you hear

5The four inner traces were made with the para
tuning control at 800 Hz (narrow bandwidth),
progressively increasing boost and cut. Outer
traces show effects of increasing the bandwidth.

attenuation of the drone, or the defini-
tion improve. Then you carefully in-
teract the tuning, bandwidth and at-
tenuator controls to "clean up" the
resonance Alternately, if your sound
source was deficient in low frequency
information you would start with +6
dB equalization and tune to eliminate
the strident sound.

Another example is that of moving
a vocalist forward. You might feel that
the vocalist on a recording lacks luster.
that the performer is being buried
under the instruments. With a para
you could tune (at least one equalizer)
to the "voice range" (within S0-1500
Hz) and using a broad bandwidth lit-
erally pull the voice forward. Or, we
might tune down the frequencies
around 500 Hz to tone down overall
brightness.

Figures 4 through 6 illustrate the
unusual flexibility of a parametric
equalizer. They were made using an
SAE model 2800, which features four
"para equalizers" per stereo channel.
The basic "para" section consists of a
tuning control that covers a 32:1 fre-
quency range, such as 10 to 320 Hz;
a level control providing ±16 dB
equalization; a bandwidth control that
provides 0.3 to 3.6 octaves bandwidth.
To use the para you tune one or more
sections to the frequency or frequency
band needing equalization and then
adjust the level and bandwidth for the
desired results.

Note Fig. 4. It shows eight traces
which yon might imagine were obtained
using eight separate equalizer controls.
In fact, all eight traces were achieved
using a single para tuning control ad-
justed at the extreme end frequencies
and six random frequencies in beta pen.
In use, the section can he tuned to any

(Continued on page 80)
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6
Demonstrating parametric's versatility: (A) Notch
out 100 Hz and boost 20 Hz (narrow bandwidth).
(B) Add full boost at 1 Hz (narrow bandwidth).
(C) Maximally widen bandwidth at 1000 Hz.
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Sooner or later
one of the remarkable

AKG TS* Phonocartridges
will endyour search

for the pick-up system
that most perfectly

re-creates the sound
your recordings were
originally made from.

Why put it off?
Hear one at your dealer today.

The following AKG Phonocartridges
are available to meet a range of budgets

and sound systems

Models P8ES. P8E, P7E P6E and P6R

AKG The Mark of
Professional Quality
in microphones, headphones.

000USCICS, phonocartodges, reverb units.

PHILIPS AUDIO VIDEO SYSTEMS CORP
Transyersal Suspension System

U S Patent No 4054758
. ..., .. . ..

91 McKee Drive. Mahwah. N J 07430  (201) 529-3800

CIRCLE 5 ON READER SERVICE COUPON
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SPOTIUGHT ON...

GARRARD
MUSIC RECOVERY
MODULE

ijP
Circle No. 70 On Reader Service Card

S\APS, CRACKLES AND PODS DISAPPEAR FROM OLDIES RECORDS

"What! You rutch a stylus across a
record and then play it back with nary
a click or pop. Forsooth man! Ye in-
voke the devil himself and his black
arts!"

"Nay. Not the devil. Rather, the Gar-
rard Music Recovery Module."

True, it might seem like magic the
way Garrad's Music Recovery Module
(NIRN1) eliminates snaps, crackles, and
pops, but it has taken the very latest
in technology (not magic) to turn the
trick.

The NIRM is a black -box device that
eliminates impulse noise when repro-
ducing records. Unlike continuous rec-
ord scratch, or tape hiss, which con-
tinuously overlays the program material
and that cannot be suppressed other
than by attenuating the highs-which
also attenuates high frequency program
material-impulse noise is a sharp
transient that more or less stands alone
from the program. By simply reducing
the level of the noise impulse to that
of the program just prior to the im-
pulse it is possible to bury the noise
into the program level, thereby effec-
tively eliminating the noise impulse.
In fact, impulse suppression systems
which have been used in communica-
tions for many years, actually work by
literally punching a hole in the signal.
The hole is so small it usually goes un-
noticed. To insure it goes unnoticed
in Garrard's MRM, a small amount of
low frequency signal is fed through at
the moment of suppression, thereby in-

The input phono jacks on the back
apron feed an equalized phono pre-
amplifier. The outputs are at line level,
and are generally fed to an amplifier's
AUX input. The amplifier's normal mag-
netic phono preamp isn't used.

suring total continuity of program con-
tent.

Figure 1 illustrates the black arts of
Garrard's MRM. Both the top and bot-
tom traces represent approximately 10
seconds of the same program material
from a record with a rutch caused by
the tonearm being dropped after hav-
ing been lifted off the record. The
record is also many years old, with a
goodly accumulation of fingerprints.
dust, grime, and some undefined resi-
due of New York City atmosphere.

The top trace is that of the signal
from the phono preamplifier as it is
normally fed to the associated amplifier.
The lower trace is the exact same pro-
gram signal after processing by Gar-
rard's N IR M.

The very large spikes in the top
trace are caused by the rutch, their
nominal peak value is some 8 dB
greater than the absolute peak value
of the program material. (Imagine these
8 dB peaks socking it to your speaker
and recorder.) The smaller spikes are
rice krispies (snaps, crackles, pops).

Note that after processing-shown by
the lower trace-virtually all the noise
spikes have been eliminated. You can
see an occasional mini -spike that
sneaked through-like at 4.3 seconds
in-but we've heard brand new records

.1.4.11.11.11 5100..f SS. 

 The LED above the suppressor in/out
switch simply indicates that the sup-
pression circuit is switched in. The LED
labeled SUPPRESSOR ACTIVITY flashes when
the suppressor is active, that is, when
it is eliminating clicks and pops. The
threshold for suppression is set with
the MIN -MAX control. Normally this con-
trol is advanced until the suppressor
activity LED lights up. You can also
just advance the threshold until you
hear the degree of suppression you want.

with worse noise pulses. Otherwise, the
processed signal is astonishing: it
sounds at least as clean as a brand new
record from some of the best labels.

Imagine the possibilities ! you can
dig all those oldies but noisies out of
the closet, process them through Gar-
rard's N IRNI, and then make a perfectly
clean tape copy Considering what it
would cost at today's prices to dupli-
cate just a handful of your oldies
transcribed to tape would more than
justify the cost of the MRM.

How It Works. Punching a hole in
a signal at precisely the right moment
isn't really the easiest thing to ac-
complish (one good reason we haven't
had audio NIRMs until now). In the
Garrard NIRM it's done by using a
bucket brigade delay to hold back the
signal until special electronics locate
the noise impulse and then set up the
suppressor. The input to the NIRM
feeds an equalized phono preamplifier
(the pickup connects directly to the
MRM). The preamplifier's output is
passed to a splitter; part of the signal
is fed to the bucket brigade delay, the

(Continued on page 80)

Figure 1. These oscilloscope traces
provide the best possible illustration
of the effects of the Garrard MRM. The
top trace 10 seconds of program mate-
rial from an oldie. The spikes are noise
pulses caused by a deep stylus scratch.
The smaller spikes come from assorted
other impulse noises. Below is a graph
of the same material after processing
by the MRM-clean as a hound's tooth.
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DO\ T JUST FLASH AND OLI I I ER. HERE'S A
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They're only an eigh:h of an inch
in diameter, but they're brighten-
ing tie world of audio compo-

nents significantly-and doing it in
color. More importantly, they're inject-
it:g a-:.tlio components with new We-
in the. form of greater versatility, ex-
pandec operatir g capability, and
heightenec. opera -ring pleasure.

We're :alking about LEDs-light-
emitting-diodes-tiose tiny, electrically -
excited, cool -running, semi -conductor
devices that are glowing from more
and more audio components as the
industry "discovers" their attributes.
You see them m the form of dial
pointers, moving across the face of
:uners and receivers, helping to pin-
.loint a station quickly. You see them
3.S rcws of tiny Ights that flash red if
you've "cranked up" your amp into the
:lipping zone. They'll tell you that
you .-.3.an move the level control on the
cassette deck two detentes higher for
optimum dynamie range in the record-
ing you're making. They reveal the de-
gree of expansion occurring in your
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VARH-Tv OF FU\CTONS -HEY PERECRV
by FRED PIRAS

dynamic range expander; they indicate
the relative zontent of low, n -id and
high frequercy information in repro-
duced progman materials: and they
read out the operating characteristics
and mode Einctions of various other
audio components, induCing tine de-
lay systems.

While LEDO have Leer. aroind for
a few years in the and:a component
field, initially fuey se:ved mainly as
simple mode inctcators. Fs just recent-
ly that they've "taken off" in a big
way. There are three key reasons. One,
they are practical, highly sensitive
devices for accurate irput and output
signal level readings; that is, they give
true peak readings, unlike meters
which give average level readings.
Two, they can be color -coded for in-
stantaneous recognition. In the words
of Mel Kaplan-, vice pres_dent of Rotel,
they can be 'set up to read green for
Go, or Safe, k.nc.: red for Stop, or Dan-
ger, which -'Cu can't Co nearly as well
with meters." Three. they are a new
"cosmetic" concept, intocrtant .n an in-

ipttornornartoionrontoinnosurworo.

0000000 

Autry where changes-external as well
as internal-are among keys to survival.
To many audio bulls, LED readouts
are more appealing than meters (which
are now zons_dered "old hat" in cir-
cles where state-of-the-art is the 'Fuzz -
word).

Cassette Decks. LEDs have been
used for some years in tape recorders,
but their application has been !United
to a single unit-as a peak indimtor
that flashes a warning that tistcrtion
is imminent. Today a handful of cas-_
Bette decks sport a aeries of LEDs, for
ccnnprehensive monitoring of the sig-
nals being inscribed on a tape.

JVC is perhaps the leader it the use
.ti LEDs in tape equipment. Initially.
:he firm in 1975 offered. a deck with
five LED irdicatcnS ccvering dy-
name range from minus 10 dl tc: plus
6 dE. Now JVC is &Tering models with
one bad of five LEDs, two narks of
five LEDs, and two models with 25
LEDs each. The 25 -LED system is
called the `Specter Peak I reli.:.sator
and con4sts of LEDs arranged in ver-

INDICATORS
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tical bars of five frequency ranges -
100, 300, 1,000, 3,000, and 10,000
Hz. Their dynamic range is indicated
in increments of plus 6, plus 3, zero,
minus 5, and minus 10 dB. This per-
mits a cassette recordist to visually
monitor the high frequency peaks that
are likely to cause distortion. He is
immediately warned of distortion be-
fore it occurs, and can make appropri-
ate adjustments to prevent it. Since the
Spectro Peak Indicator has 25 peak -
reading LEDs-each one responding
within one millisecond-he has much
more control than if he depended on
VU meters alone. An LED's rise/fall
time is 300 times quicker than that of
an ordinary VU meter. The JVC multi -
LED peak indicator, the company
claims, can also respond to brief -dura-
tion pulsive signals-and register them
accurately, while VU meters cannot.
On playback, the Spectro Peak Indi-
cator displays the frequency spectra of

the reproduced music, letting you
know at a glance if the music is bass -
rich, mid -rich, or otherwise.

Rotel in its new Model RD -2200
stereo cassette deck uses 26 LEDs ar-
ranged in two rows for peak level
readings, in a range from minus 20 to
plus 6 dB. The essential visual effect
is that of a double bar graph.

Dual in its Model C-939 cassette
deck (now considered a "classic"),
places two banks of 12 LEDs on a
single plane, one row for each channel.
Individual LEDs read input levels
from minus 20 to plus 5 decibels, with'
seven lighting green, five red. The
LED display is housed in a tilt -up sec-
tion that can be positioned for easy
reading in any of the positions in which
the set is used (angled, horizontal,
vertical). In addition to dB indications,
the 939 display also includes percent-
age -saturation readings. The LEDs can
be operated two ways-in the VU
mode for average level reading, or in
the peak mode for reading level peaks.
For still more insurance against dis-
torted recordings, a special limiter can
be switched in to protect against over-
load-without compressing normal dy-
namic range.

Eumig's CCD cassette deck employs an LED light source in its
capstan drive control. LEDs are also used in its peak reading
record/playback and function indication. $1300. Circle 126.
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Rotel's RD -2200 cassette deck features LED peak level indica-
tors. Also included in the package are user -adjustable bias,
Dolby noise reduction, cue review facilities. $390. Circle 87.

LEDs can also serve in other ca-
pacities in tape equipment. Nakamichi,
for example, uses two LEDs for record
head azimuth alignment. When im-
properly aligned, only one light flashes;
when alignment is perfect, both lights
flash, alternately. This feature is of-
fered in the Nakamichi Model 1000 II
and Model 700 II.

Mitsubishi in a new series of elegant
micro -components introduced last June,
offers LEDs in the Model M-PO1 pre -
amp for indication of tone control set-
tings. The system utilizes a bank of
eight LEDs for bass settings, and
eight for treble settings. Each bank is
arranged in 1, 2, 4 and 6 dB incre-
ments, plus or minus (boost/cut) from
a flat reference.

Tuners. The firm also employs LEDs 3
in a matching FM tuner, Model M-
FOL Here a series of five LEDs pro-
vides signal strength indication, and
three show center tuning. Mitsubishi
also uses the same approach in a reg-
ular sized FM tuner, the Model DA -
F20.

SAE recently boarded the LED
bandwagon via its Model 3200, in
which five LEDs show signal strength
readings, and three indicate center

Pioneer's CT -F900 cassette deck utilizes a microprocessor in
its record/play level display. Owners use a switch to select
average VU display or peak indicating display. $475. Circle 85.

 .::
rt. tal..

=sr

JVC's KD-85 cassette deck includes a 25 -LED Spectro Peak In-
dicator, which indicates levels (-10, -5, 0, 3, 6 dB) of 5
frequency ranges (100, 300,1,000, 3,000, 10,000 Hz). $500. No. 74.
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Mitsubishi's M -F01 FM tuner has an LED signal strength tuning
meter, an LED tuning lock indicator, and an LED stereo recep-
tion indicator. $320. Circle Reader Service No. 78 for details.

pee?,er

Toshiba's SA -7150 receiver has LED s gnal strength indicator,
digital LED station readout, LED -indication of: Dolby reception,
stereo reception, station memory, speakers A/B/C. Circle 99.

tuning.
Nikko, in its Gamma Five synthe-

sized digital FM tuner WEN five LEDs
for signal strength indicatibn, and one
for indicating the stereo operation
mode. Lux Audio in its Luxman Mod-
el T-12, applies LEDs in a similar
fashion.

Seven LEDs are utilized by Rotel in
its Model RT-2100 FM tuner for sig-
nal strength readings. At the flick of a
switch these LEDs will in3icate rmilti-
path interference in the received sig-
nal. The set also uses LEDs for center
tuning.

Lux Audio in its Luxman 5T50 fre-
quency -synthesized digita: stereo FM
tuner puts LEDs to a new use; station
tuning is indicated in two ways-a dig-
ital readout, and a separate LED dis-
play that indicates both MHz and each
200 kHz interval.

Toshiba, in addition to utilizing
three LEDs for signal strength indi-
cation in its new ST -910 digital syn-
thesizer FM stereo tuner, also uses
three more for muting level indication.

Finally, we have Dynaco employing
a bank of seven LEDs for signal
strength indication in its Model 2501
digital varactor FM tuner. The LED
display range covers 60 decibels. :n 10
dB increments.

Amplifiers. LEDs have also appear-
ed in amplifiers for some time, as pow-
er indicators in lieu of traditional me-
ters. Among pioneers in this area is

Nikko's Gal -ma V FM tuner has LED station frequency readout
and LED signal strength indicators. Also iicluded are six -sta-
tion memory and muting tireshold control. $650. Circle No. 79.

3   0 0 11:3 c !!! c 0

Technics' Model SA -1110C receiver offers a 12 -lamp LED power
level indicator for each channel. Program source is also in-
dicated by LED indicators. $1500. Circle Reader Service No. 98.

Harman Kardon, which designed two
barks of eight LEDs-one bank for
each channel, into its Citation Model
16A power amplifier. Each bank :s ar-
ranged diagonally, to combine into a
shallow "V" configuration on the pan-
el. There's an LED for each charnel
reading for zero, and minus 3, '6, 9,
12, 18, 24 and 30 dB. The high 3gure
readings are via green LEDs, the 6
and 9 dB settings via yellow LEDs,
and the minus 3 and zero readings are
via red LEDs.

SAE puts LEDs to work for mstput
level readings in three of its amplifiers,
Models 3100, 2200/2300, 2400L, and
the Model 2100L preamplifier. The
3130 has a single bank cf 17 LEDs
for both channels, with eight readings
per channel in decibels as wel as
watts. The other three models have
twin banks of 15 LEDs, also marked
for decibel and watt readings.

Rotel has been using LECs for
some time, and now incorporates :hem
in three of its integrated amplifiers,
Models RA -2040, RA -2030, and RA -
2020. Each unit has two rows of 13
LEDs, one row for each channel, to
show power levels in a bar grapn con-
figuration, at full power or mirLs 20
dB. The company also uses LEDs in
conjunction with meters in its deluxe
500 -watt -per -channel Model RE -5000
power amplifier. The meters ofler av-
erage power readings and the LEDs
provide instantaneous peak power in-

d:cation. Power level readings can be
made at one -quarter, one-half, or full
power, at the flick of a switch.

Nikko recently joined up-to-the-
ninute manufacturers using LEDs via
its brand new Alpha Three MOS FET
1:.0 power amplifier. It has two vertical
row; of 13 LEDs, color coded in red
a: -Id green for instant and accurate
power level readout for each channel.

Two layered horizontal banks of
e:ght LEDs appear in Dynaco's new
Model 2521 100 wpc power amplifier,
just as they appeared in a forerunner,
the Model 416 of a year or two ago.
Each channel's levels can be read in
dec:bel or percertage form, from 0
to minus 21 dB, or 0.78 to 100 per
cent. A push-button two -stage range
switch alters the decibel readings by
minus six and minus 12 decibels for
mole comprehensive readouts.

One of the most significant -new au-
dio products of 1978 also features
LED readouts. It is the Threshold
Moiel Stasis 1, a single -channel, feed-
forward, error nulling power amplifier
whose design enc-result is a spec of
(r.0)2 percent distortion-comparable
b the residual of test equipment. Used
h this unit are 14 LEDs for peak out-
put display -11 for average output lev-
el readings, and six for various mode
indications. Threshold also features
LEDs for indiv:dual channel peak
level readout in its Model 4000 full
eas:-.ode/Class A stereo power amp. In
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this case a dozen LEDs show peak
readings for each channel from minus
20 to plus 2 CB. Nine additional LEDs
serve for average level readings for
each channel. The firm's Model 4C0A
Class A power amp also has an LED
display, consisting of nine-LEDs -per-
channel for peak readings, and seven -
per -channel fcr average level readings.

Receivers. To the best of our knOwl-
edge, Lux Audio was the first com-
pany to utilize LEDs for peak power
level output readings in stereo receiv-
ers. They appear in that firm's Luxman
Models R-1043, R-1050, and R-1120.
In each model two banks of six LEDs
are used, one bank per channel, w th
readings from 0 to minus 18 decibds.

Now offering similar equipment is
Technics, with LEDs in five new:y-
introduced receivers, including the 330
wpc Model SA -1000. The SA -1000,
plus Models SA -5000, SA -700, aid
SA -800, use two end -to -end banks of
12 LEDs in red, green, and yellow
coloration. The Technics Model SA -
600 uses a single line of 11 LEDs, five
for each channel, plus one for zero
dB reference.

T3shiba has also climbed on the
LED bandwagon, incorporating them
n its deluxe digital synthesizer receiv-

er, Model SA -7150. In this case they
ire limited to the tuner section, with
i've LEDs providing signal strength in-
dicalon.

Thirty LEDs are put to work in the
dbk.. Model 3 BX three -band dynamic
&Iry expander. The unit splits the
Ludic frequency spectrum into three
sep_mte bands, and each band is ex -
'battled linearly in decibels, according

I1 energy content within that band.
The readout of 30 front panel LEDs,
10 'air each frequency band, gives a
mai-mous display of the upward and
Cowrward expansion occurring in each
f-eqpency band via yellow and red
c:)lo:s. The set also has an LED for
eacl of two function controls-power,
and remote.

Feak Level Indicators. Among the
most singular LED -oriented products
in d audio field are the Model 510
pea responding LED display from
Anc.:io Technology, the Model PMS-1
professional metering system from
Uni-iync, Inc., and the Luxman Mod-
e: 5E24 LED peak indicator from Lux
Audit. The 510 features two rows of
18 LEDs in a layered horizontal ar-
rangement, calibrated from minus 39
d3 :3 plus 6 dB, to display the peak
vLlue of complex audio waveforms to
ar_ ancuracy of plus/minus 0.25 dB.

BGW's Model 413 power amplifier offers two arc-si3ped LED
displays which serve as power output ind cators for each chan-
nel. Rated output is 200 watts per channel RMS. $79. No. 128.
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Threshold's Model 4000 power amp offers rwo LED disp ays per
channel. 12 -lamp displays indicate peak sower outpl, while
9 -lamp displays indicate average power output. Circle 110. 125.

The instrument was .designed to meas-
ure peak level input signals (pre-amp
output, tuner output, tape recorder in-
put) or peak output from a power
amplifier. A front panel switch selects
either mode. In the power mode, the
Model 510 is capable of accurately
measuring peak power amplifier output
from 0.00085 watts to 1,600 watts. In
the line level mode each input is in-
dependently and continuously varia-
ble over a range of 50 mV to 5V for a
0 dB indication. The PMS-1 uses two
end -to -end rows of 12 LEDs in a slen-
der -profiled unit for the same basic
function as the Model 510. Ten LEDs
are calibrated in 10 percent incre-
ments, with one performing to indicate
peak, and one to indicate ready. The
LEDs glow red, yellow and green. The
Luxman unit is similar in appearance
and layout to the Uni-Sync but con-
tains a range switch that provides two
power -reading sensitivities (0 db =
20 watts or 200 watts), and two
nmges for voltage readings (0 dB =
1V or 0 dB = 0.316 V). The set also
has a peak hold button that keeps the
highest -reading LED (above minus 18
dB) illuminated until a higher signal
level is reached or the control is re-
leased.

Time Delay Systems. Time -delay
systems are a "natural" for harnessing
LEDs, judging by the current product

(Continued on page 82)

SAE's 2300 power amplifier includes an LED power level dis-
play. Its rated output is 150 watts per channel RMS into an 8 -
ohm load with no more than .05% THD. $700. Circle No.141

-0r_ gill 11
. 1:11

ell

\ r'r777.<}

.64111116.4.011.

Phase Lineat's Dual 500 Series Two power amplifier is rated at
505 watts per channel RMS, and includes peak responding LED
power output indicators. $1350. Circle Reader Service No. 124.
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by ALFRED W. MYERS

As audiophiles and hi-fi hobbyists become increasingly
more sophisticated, we become equally more de-
manding in terms of the amount of noise and

distortion that is acceptable. Of course, zero noise and
zero distortion is the ideal that we would like to have
as "standard." But, given the limitations of current audio
technology, these ideals are still in the future. Once we
can accept the fact that noise exists, we must find ways
to either totally eliminate it or, at least mask it so that
it can not intrude upon our enjoyment of music.

The various components used to deal with noise are
generally termed processors, and today you can buy such
devices to expand a program's dynamic range, remove
clicks and pops as well as doing away with what is
probably, to many people, the most annoying noise-tape
noise. This is the hissing sound heard during quiet (or
blank) portions of a taped program. Don't be misled-
it is there during loud passages too, but it is masked by
the volume of the audio signal. During soft music the
hiss comes through as a steady ssssssssss sound.

Although tape noise has always existed, we were made
acutely aware of it when Philips introduced their cas-
sette deck back in the sixties. Actually, when Philips
initially unveiled the cassette format it was meant for
dictation and speech-certainly it was not capable of
high fidelity reproduction. But, an Englishman by the
name of Ray Dolby changed all that, and when Advent
brought out their first cassette deck with built-in Dolby
"B" circuitry, it marked the start of a new era in audio
and opened the world of tape recording to tens of
thousands of audio enthusiasts who previously had never
gotten involved with tape.
Dolby Noise Reduction

Obviously, tape hiss can be eliminated by simply turn-

ing down the treble control on your pre -amplifier or
receiver or, if your equipment is so endowed, punching
in the scratch filter. Both of these remedies also greatly
reduce high frequency output. Bearing in mind that the
high frequencies are the most difficult to accurately
record in the first place, a further reduction in high fre-
quency response is far from an ideal solution. So, we
come to Dolby which, unlike a simple scratch filter, is
a two-step process in which the tape is encoded during
the recording process and decoded during playback.

Because the tape noise that Dolby is meant to correct
is generated during the recording process, Dolby can
do nothing about noise that already exists in a program
you may be taping. In the Dolby process, low level (soft
volume) signals in the mid and high frequency ranges
are boosted by specifically controlled amounts before
they reach the recording heads. This is known as pre -
emphasis. Then as the music is recorded (in its boosted
state'. the noise (which has not been boosted) is also
recorded. Although you are recording both music and
noise, the musical signals are now considerably louder
tha the noise. Were you to play back the recorded sig-
nal at this point (without proper Dolby decoding) you
would have an unnatural sound with the high frequencies
being too dominant. However, when the Dolby-ized tape
is played back through the Dolby decoding electronics,
the low level signals that were previously boosted are
now cut back in proportionate amounts (known as de -
emphasis). Since the tape noise was added to the re-
cording AFTER low level boosting, it is now also cut
back bringing it considerably below the threshold of
audibility. In this manner, the original dynamics and
frequency range of the program is left intact, while tape
noise is reduced anywhere from 10 to 15 dB. Because
loud volume musical passages cover up the tape hiss
anyway, the Dolby "B" differs from the professional
Dolby "A" system vk hich operates over the entire fre-
quency range.

Dolby units were originally available as add-on devices,
but now almost all high fidelity cassette decks are equipped
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with built-in Dolby noise reduction circuitry. One com-
ponent manufacturer, JVC, offers a similar ssytem, called
ANRS, which is compatible with Dolby.

In theory, your built-in Dolby system arrives in your
living room in perfect alignment to your cassette deck. It
has been calibrated at the factory to perform optimally
with the reference tapes chosen by the manufacturer.
(Recommended tapes are to be found in most cassette
deck owner's manuals.) Especially when using tapes other
than the specifically recommended types. you will be well
advised to check the Dolby calibration.

In short the quickest and easiest way to check the
Dolby calibration is to record interstation hiss from your
FM tuner, with Dolby on and then with Dolby off. Then
play the recording back and listen for changes in the
character of the hiss when you proceed from the Dolby
on to the Dolby off portion. If there is relatively little dif-
ference, no need to worry. If you can hear changes in the
relative dullness or brightness of the hiss, your Dolby
calibration needs adjustment.

An increasing number of Dolby cassette decks are sport-
ing user -adjustable Dolby calibration systems on their
front panels. By following the instructions in the owner's
manual, you can adjust your built-in Dolby to perform
optimally with whatever tape you've chosen to use. Those
decks that come without such a provision are meant to be
set by a serviceman, when recalibration is necessary.

Recently, Dolby FM broadcasts have become popular,
although the number of FM stations using Dolby are in
the minority. Several cassette decks now available have
Dolby -FM switches for automatically decoding Dolby-
ized FM transmissions. Also, there is a growing number
of stereo receivers as well as FM tuners that have built-in
circuitry to properly decode these broadcasts.
The dbx System

A second type of tape noise reduction which is be-
coming quite popular is the dbx compression/expansion
approach. Although the principle aim of dbx, like Dolby,
is to do away with tape noise, the manner of operation
is totally different. While Dolby pre -emphasizes some
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frequencies as some volume levels, dbx compresses all
of the incoming sound on a 2:1 ratio. So, the signal is
compressed before the recording is made and the tape
noise is then recorded along with the compressed signal.
Playing back a dbx-encoded tape at this point (without
proper decoding would yield a totally unintelligible
sound). But, when the tape is played back through the
dbx unit, the previously compressed signal is expanded
(on a complementary 1:2 ratio) back to its original level.
When this happens, the tape noise (which was not com-
pressed) is also expanded, downward, to the point of
inaudibility.

One of the nicer things about using dbx is that there
are no alignment or calibration procedures to follow.
Although dbx companders do have "play and record
level match" potentiometers, they are used just to match
the volume levels to associated components. Their set-
tings are not critical-incorrectly setting these controls
will have no adverse bearing on the operation of the
dbx circuitry. Unlike Dolby, when you use dbx for tap-
ing, you continue to have full use of the tape recorder's
output and recording level controls.

Because the dbx compression and expansion is linear,
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operating across the entire audio range, there is none of
the breathing and pumping side effects so often encoun-
tered with earlier versions of she compander. By not hav-
ing any threshold at which the circuitry takes effect, and
by compressing everything, the original signal is reduced
to one half of its original value-yielding an additional 10
dB "headroom" on the tape, while also giving you a
30 dB reduction in noise. The dbx method of compression
and expansion can he far more useful to the recordist than
just removing tape noise.

If this were a perfect workl. we would be able to record
the sound of a live performance (with au imaginary
dynamic range of 100 dB) with absolutely no tape noise
(hiss) or distortion caused by tape saturation. Unfortu-
nately. even the best audiophile tape recorders are limited
to a dynamic range of about 60 dB-and allowing a safety
margin of 10 dB for musical transients and peaks means
that you are faced with the task of trying to record a
program with a range of 100 dB into a format with a limit
of 50 dB. The same problem is faced by the professional
recording engineer, although they have some tricks to help
them do it. They can ask the musicians to play less loudly,

(Continued on page 79)

Checking with several audio equipment dealers has
yielded a list of :he six most often asked questions
about Dolby and dbx:

(1) I have a cassette deck with built-in Dolby.
Should I add dbx?
The main objective of both Dolby and dbx is to
mask the audib.e hiss of a tape recording. Both
Dolby and dbx do this very well, but in totally dif-
ferent ways. Using the two systems tog3ther would
not result in a greater degree of noise reduction.
In fact, dbx cautions that any irregularities in the
Dolby circuitry would be magnified by the dbx unit.
However, should you want to record a program with
a very wide dynamic range (live recordings or some
borrowed direct -cut discs) then it is almost im-
perative that you use dbx.

(2) If I make a Dolby recording on my cassette
deck and give it to a friend, will it sound O.K. on
his Dolby deck?
In theory all Dolby play -back circuitry is perfectly
compatible (otherwise, pre-recorded Dolby-ized cas-
settes would be impossible). However, neither Dolby
nor dbx can make a silk purse out of a sow's ear.
If you record a program on an expensive Naka-
michi deck and play it back on a low quality "bud-
get" deck. don't expect to get Nakamichi results.

(3) Can either of these noise reduction systems be
used to eliminate noise that already exists in a
musical program?
No.

(4) Can I use a dbx compressor/expander to ex-
pand the dynamic range of a conventional record-
ing?
Only with the dbx model 128 which is a combina-
tion dynamic range expander and tape noise re-
ducer (compander).

(5) I have a medium quality open reel deck with
no internal noise reduction circuitry. Will 1 bene-
fit from adding Dolby or dbx, or are they meant
mostly for cassettes?
Since open reel tape recordings have a lower
amount of noise (than cassettes) to begin with,
the improvement be less noticeable than with
cassettes, but there will be improvement-especially
at the slower recording speed of 33/4 ips.

(6) Since Dolby "9- circuitry boosts high fre-
quencies during recording and cuts back during
playback, can not the same results be achieved
with the high frequency bands of an octave equal-
izer?
No. Although the action of Dolby "B" is, in simple
terms, a combination of boosting and cutting, it is
also dependent on signal level (amplitude) to deter-
mine the amount of required boost and cut.
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bY *eight Jenkins

A little more than 18
years ago, on a March
night still vividly alive in
my recollection, the Ca-
nadian tenor Jon Vickers

not become reality. Vick-
ers simply did not want
to be another Melchior,
and lie chose to handle
all Wagner with exceed -

Vickers is unexcelled in roles which allow him to bring
out in his voice characteristics of wounded manhood.

sang his first Siegmund in
Richard Wagner's Die
1Valkare at New York's
Metropolitan Opera. Nine
curtain calls greeted the
tempestuous conclusion of
Act I, and to hear the in-
termission talk the audi-
ence seemed sure that
with that season's debut
of Birgit Nilsson the new
Wagner team had been
created. In the 1960's. we
thought. it would be Nils-
son and Vickers for Wag-
ner just as Flagstad and
Melchior had ruled the
Wagner roost in the '30s.

Certainly the next act,
the thrilling "Death-An-
nonucement Scene." the
only moment when
Breunnhilde and Sieg-
mund sing together),
seemed to carry out the
dream, but the dream did

ing care. It was the first of
many interesting career
decisions for this complex
tenor, surely one of the
most difficult and fasci-
nating artists ever to ap-
pear in opera.

Vickers was never a
lumberjack. Someone once
misread an early bio, and
he is forever referred to as
a one-time Canadian lum-
berjack. That he looks as
though he could have
been a lumberjack is un-
questioned and that he
did some work on a farm
for several summers when
he was a young man is
true, but he never was a
lumberjack. A pradiict of
Canada with training in
England, he began his ca-
reer singing Bach and
Handel. Ills first major no-
tice in opera came in

1958, whe he was Jason
to the famous Dallas
Medea of Maria Callas,
and shortly thereafter he
sang his first Aeneas in
Berlioz monumental Troy -

ens at the Covent Garden
(London) performances
that rescued the Berlioz
masterpiece from oblivion.
But as with so many other
singers, it was the Metro-
politan Opera that made
him into an international
tenor. His debut there
took place in January of
1960, not in German
opera, but as Canio in
-Pagliacei (a role he has
only sung some 5 times in
his whole Met career).

As Canio he pawed his
voice was loud and had
color, but it seemed a
little harsh and not too
Italianate. Later that
month he sang his first
Florestan in the new pro -

Jon Vickers' voice is a
mixture of intellect and
emotion -100% virile and
yet also very vulnerable.

duction of Fidelin, and
stardom was assured. In
this opera one heard im-
mediately his power and
lyricism. At his best, Vick-
ers has an immense, full,

JonVickors

One of Vickers' most well
known roles, Peter Grimes
in Benjamin Britten's op-
era of the same name.
true tenor; he can refine
the tone to a bona fide,
sweet pianissimo and can
sing at every dynamic
range in between. His
voice has personality and
interest, is 100 percent
virile and vet very vulner-
able, and always projects
intellect and emotion in
equal quantities. Vickers
rarely if ever indulges in
grandstanding, that is,
holding or interpolating
high notes. He sings with
great musicianship and
there is never a moment
when a listener who
knows the material can
doubt that the tenor has
thought through every
note of his performance.

Indeed. his thinking is
what has sometimes made
him less than ideal, at
least to this listener. Vick-
ers is unexcelled in roles
such as Florestan or Sieg-
mund which allow him to
bring out in his voice all
those characteristics of
wounded manhood that
he can perfectly convey.
Actually a loner, he often
seems to feel himself put
upon and an outcast, thus
making him a perfect

(Continued on page 77
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Airaddsire:

CO\C
Bozak's 902 time
delay system
incorporates a 35 -
watts -per -c hannel
amplifier and two
speakers. Features
include delay time
adjustment, treble
contour, delay
remix and signal
blend controls.
$975. Circle
Number 131.

The longtime hope of every dyed-in-
the-wool audiophile is a music re-
production system that is capable

of sonically transporting listeners to
the hall where the live performance is
taking place. We continually hope to
recreate in our own living rooms the
immediacy and excitement of a real
concert. We aspire to surpass the mere-
ly average two-dimensional stereo pan-
oply.

The new raft of ambience simulators
and restorers on the market promise to
save the situation either by extracting
the ambience information hidden with-
in the recordings-stereo as well as
quad-or by artificially creating a syn-
thetic ambience should the record be

:otally devoid of t le real thalig. Judg-
ing from :he numbe- of new products
of this tyre belig introdsc,,d, amb:-
ence simulation may very well be the
wave of the future.

Setting up an ambience -simulation
system is hardly an inexpensive prop-
osition. If you already crwn a four -
channel system, you're well on your
way. You need only buy the ambience -
simulation device itself. If your system
is still strictly stereo, you'll need an-
other pair of loudspeakers and a sec-
ond power amp to drive them. To take
some of the financial sting out of this,
some simulators have power amps buik
in and are accompanied by a pair of
speakers for the rear. They may be the

dr,..77/

by Vv.LLIAM S. GORDON

THESE LITTLE BOXES
CAN CREATE THE
ILLUSION OF ANY
SIZED PERFORM-
ANCE HALL YOU

CAN IMAGINE
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best choice for upgrading a stereo sys-
tem but are hardly a good buy for
those who already have a 4 -channel
setup.

Fortunately, the rear -channel speak-
ers for ambience simulation need not
be as wide -range as your primary stereo
speakers. They should, however, be of
high quality in the region in which
they operate. On most simulators, there
is little rear -channel information above
6 kHz to 8 kHz-there is a natural
high -frequency rolloff in the ambient
sound field in a real hall-and so your
rear speakers needn't handle the top-
most octave or two. Really deep bass
response isn't necessary either, al-
though it doesn't hurt. You can get by
with a system that covers the 80 -Hz
to 6 -kHz region, but it should do that
smoothly and with low distortion. Nor
need the rear channels be capable of
delivering as high a sound -pressure
level as the front speakers. That saves
both on rear -channel amplifier capacity
and speaker size. (In general, the rear
channels will be played much more
softly than the front ones.)

The essential element of the ambi-
ence simulator itself is the "delay line,"
a means of storing the music signal for
some period of time and recapturing it
later. The delay line simulates the time
delay experienced as sound travels
through the air. Since the speed of
sound in air is roughly 1000 feet per
second, every millisecond of delay is
equivalent to the time required for the
sound to travel one foot. By delaying
the music for 50 milliseconds. and then
feeding it to the rear channels, we get
the sonic impression of a hall 100 feet
wide. We have artificially recreated a
situation very similar to a seat in the

center of a vast concert hall in which
we first hear the sound directly from
the orchestra (from the front stereo
speakers) and slightly later hear the
sound bounced off the side walls of
the hall. (Although we have referred to
the ambience -simulation channels as
being "rear" channels-as in a quad
setup-the effect is even better with
the "rear" speakers placed to the sides
-and even slightly forward-of the lis-
tener.)

There are three types of delay lines
used in hi-fi ambience simulators: the
bucket bridgade, the shift register, and
the random-access memory (RAM for
short). In all three types, the music
signal is first "sampled." that is, the
instantaneous value of the signal is de-
termined at regular intervals. It is
these "samples" that will be stored in
the delay line, and, eventually, the
signal will he reconstructed from these
samples.

Theory indicates that the reconstruc-

The Audio Pulse
Model One digital
time -delay system
comes without ampli-
fier or speakers.
Pushbutton controls
allow for level match.
initial delay and
decay time adjust-
ment. LEDs provide
peak input level dis-
play. $699. Circle
130.

tion can be perfect provided that at
least two samples are taken for every
cycle of the highest frequency in the
signal. That means the sampling must
be at a rate at least twice the highest
frequency to be handled. Of course,
the faster the sampling rate, the more
samples must be stored to provide a
given delay, and that ups the cost.
That's vhy most simulators limit the
bandwidth of the delayed signal to 6
or 8 kHz and use a sampling rate of
about 16 to 20 thousand samples per
second. (The minimum rate of two per
cycle is a theoretical ideal impossible
to achieve in practice.)

In the bucket -brigade delay line, the
individual samples are stored in analog
form as a charge on a capacitor. The
first sample charges the first capacitor
in the line. A brief time later, deter-
mined by an internal clock, the first
sample is transferred to a second ca-
pacitor, and the second sample charges
the first capacitor. At the next clock

Sound Concepts calls its time delay system the SD -550 ambience restoration system.
Amplifier and rear channel speakers must be bought separately. $700. Circle No. 133.
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Sound Concepts' AD
1060 Concert Ma-

chine is an ambience
device designed for
use in the car-with

both AM/FM radio
and tape machines.

The amplifier to
power the rear

speakers is built-in.
$300. Circle Reader

Service Number 136.

time, each sample shifts down the line
to the next capacitor leaving room for
the third sample. The action is similar
to the motion of a bucket of water
down a firefighting bucket brigade.
Eventually, the first bucket of water
reaches the end of the line and be-
comes the "output."

The bucket -brigade delay line is an
"analog" storage device, for the sam-
ples are stored as a voltage that cor-
responds to the actual signal. lust as
water can be spilled in a fireman's
bucket brigade, a little of the signal
can be lost during each transfer down
the line. This puts an upper limit on
the length of the bucket -brigade delay
line.

The shift -register delay line is a
digital device that works very much
like the analog bucket brigade. The
value of each sample is converted into
a digital number, and it is that number
that is stored and shifted down the
line. Since the number can be wine -

Advent's Sound Space Control includes
two continuously var able operating
controls which adjus-t the apparent
size of the listening space and the
apparent liveness of the room. $595.

sented as binary ones and zeros %%inch
themselves cause transistors to be
switched either on or off, no capacitor-

storage elements need be used (mere-
ly transistor switches), and there is no
degradation in signal-to-noise ratio as
the delay is increased.

However, there is a basic signal-to-
noise ratio limitation to any digital sys-
tem-that of converting the signal from
analog to digital form and then back
again. The analog signal can have any
level whatsoever, while the digital rep-
resentation of it can only be in dis-
crete steps represented by "whole"
binary numbers. Obviously then, the
same digital number represents a
range of analog values and, to that ex-
tent, is "wrong" or "noisy." fins is call-
ed "quantization noise". The signal-to-
noise ratio of a digitized signal can be
made arbitrarily good by decreasing
the interval represented by each num-
ber. However, the smaller the inter-
vals. the more digits must be used (and

ADS offers the ADS -10 acoustic dimension synthesizer. a system which includes a
100 watts per channel amplifier and two 2 -way speakers. Price: $1000. Circle 132.

stored) to represent each sample, and
that ups the cost.

The bucket -brigade and shift -regis-
ter delay lines are similar in that the
signal samples are fed into the line in
sequence and emerge from it in the
same sequence as they went in. Each
simply provides a delay in the signal.
To synthesize "reverberation," that is,
the continual bouncing about and
gradual decay of a sound in a real hall,
a portion of the delayed -output signal
is mixed in with the original signal so
that it continually (but in a decaying
manner) recirculates (reverberates)
through the line. In some designs, the
line is "tapped" at various points so
signals of intermediate delay can be
recirculated to increase the "echo den-
sity'. and produce a more realistic rev-
erberation. In the random-access

RAM) ambience simulator, the sam-
ples are digitized and stored in a mass
memory. Any sample can be retrieved
at any time and in any order by a
computer -like algorithm.

The time -delay of any of these de-
vices can be changed by changing the
clock rate or the point in the line that
the output is taken. The initial time
delay is the parameter that establishes
the apparent size of the hall. Although
many simulators provide delays of up
to 100 milliseconds, shorter delays are
usually more appropriate. Once the de-
lay exceeds 50 milliseconds, we begin
to perceive the delayed signal as a sep-
aate echo rather than as a pleasant
liveness.

The length of the delay should be
adjusted to suit the music. Small
chamber groups sound best with a

rather short delay (perhaps 20 milli -
(Continued on page 82)
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efore you race out to buy an equal-
izer, there are a few tidbits you
should know. An equalizer is not

a panacea for all sonic ills. It will not
make a silk purse out of a sow's ear.
Yet it can be one of the most useful
of the add-on components-provided
that you know what to expect from
it, which type is best for you, and how
to use it once you bring it home.

Why Nvould you want an equalizer
anyway? That question is best answer-
ed by explaining what an equalizer is
and what it does. Essentially, an equal-
izer is a super tone control. But even
the simplest of equalizers can perform
feats of which the normal tone control
is incapable. Virtually every receiver,
preamp or integrated amp includes a
bass and treble control. On some mod-
els, the "turnover frequency" of these
controls can be altered with a switch.
But, regardless of the switch setting,
the bass control boosts or cuts all fre-
quencies below the turnover point, and
the treble control does likewise at all
frequencies above its turnover point.
There is no such thing as boosting
only frequencies around, say, 5 kHz,
leaving the music above and below that
frequency unaffected. The only "stand-
ard" tone control that has that sort
of selectivity is the midrange control,
and relatively few receivers include
such a control. In those that do, the
midrange control generally affects a
relatively wide region (several octaves
being typical) around 1 kHz.

Frequency -selective boost and cut
are what equalizers are all about. An
equalizer affords a number of controls,
each of which affects only a small part
of the musical spectrum. The total
music spans about 10 octaves. (A
musical octave, as you probably know,
is the range between corresponding
notes in the scale; say from middle C
to the next higher-or lower-C. Math-
ematically, one octave is equivalent to
a doubling-or halving-of the frequen-
cy.)

Types of Equalizers to Consider.
The simplest high-fidelity equalizers
are "five -band" types. Each of the five
controls (for each stereo channel) af-
fects approximately a two -octave range
about its center frequency. The center
frequencies may be at 40 Hz, 160 Hz,
2.5 kHz, and 10 kHz, although such
"even" spacing need not be used. With
such an equalizer, you can boost just
the extremes of the spectrum (to com-
pensate for deficiencies in the response
of your speakers or room acoustics),
reduce the response in the 160 -Hz re-
gion (to clean up a chesty -sounding
speaker), and perhaps add a bit of
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A GUIDE TO WHETHER OR NOT
AN EQUALIZER PURCHASE

IS LIKELY TO BE OF HELP
TO YOUR PARTICULAR SYSTEM
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Onkyo's F-30 audio equalizer allow; frequency
response adjustment at nine different notches.

The bottom -most frequency is switc1- -selectable
(32/46/63 Hz). 8550. Circle No. 80 for detzils.

!Clark Teknik fright) oilers this DN2' graphic
equalizer for about $765 Twelve dB boost end

cut possible over 27 1/3 -octave bands. No. 135.
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Crown's EQ-2 1/3 -octave band graphic equalizer
includes a tone control system, with variable
hinge frequency adjustment. $1100. Circle 110.

SAE's 1800 two -band per channel parametric
equalizer offers 16 dB boost/cut, variable center
frequency, variable bandwidth. $350. Circle 88.

Spectro Acoustics' (left) Model 2102 10 octave -

band graphic equalizer offers up to 15 dB boost/
cut for each band. $200. Circle R. S. No. 137

C) KORN TIHrlIK

Technics SH-9010 equalizer provides  12 dB for
5 frequency bands per channel. For each band:
center frequency adjustment ( 1.6 octaves) and
bandwidth control are included. $500. Circle 98.

A I

emphasis in the 640 -Hz and 2.5 -kHz
regions to improve the presence.

A ten -band equalizer provides an
even finer control since it divides the
music into one -octave regions. For this
reason, such components are often call-
ed "octave -band" equalizers. For pro-
fessional applications there are devices
with even greater resolution (so-called
"third -octave -band" equalizers) with
upwards of thirty controls per channel.

While it would seem that the finer
the resolution the better, such is not
always the case in a home stereo sys-
tem. The more controls you have to
fiddle with, the harder it is to tell by
ear what each is doing. You may turn
up one control and hear little effect
because the particular piece of music
to which you are listening has little
energy in that band. Moments later,
the sound may seem strident or ring-
ing because there is now energy in
that band and you'll discover you have
boosted it too much.

Octave -band equalizers are more
flexible and therefore more desirable
than five -band equalizers if you use
them properly. With such an equalizer,
you can reinforce the crossover region
between woofer and midrange (or mid-
range and tweeter)-places where many
speaker systems show a dip in re-
ponse. A five -band equalizer would be
much too broad for such corrections
and would emphasize the music well
beyond the relatively narrow crossover
region.

Such sonic corrections are best made
using test equipment-a pink -noise
generator, filter set, microphone, and
sound -level meter. Some well-equipped
hi-fi showrooms have such equipment
for loan or rental-or their technicians
will come to your home and perform
the equalization for you. Without such
equipment, you will have to rely upon
your ears. but, fear not, you can get
very good results that way too.

Making the Optimal Adjustment.
First rule is: don't try to accomplish
the basic equalization with a music
record. You can't tell what the music
really should sound like. You may end
up with a more pleasing reproduction
of that record, but the next one may
sound horrible. You may have com-
pensated for flaws in the first record-
ing; flaws that might be missing or
even just the opposite in the next re-
cording.

What you need is a source of broad-
band signal-a noise source. The poor -
man's noise source is the interstation
hiss you get by tuning your receiver
between stations with the mute off.
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While this noise is not "pink," that is,
it does not have equal energy content
in each octave, it does contain all fre-
quencies simultaneously and in a con-
stant and repeatable statistical pattern.

It is practically impossible for me
to describe the "sound" of such noise
except to say it should be "smooth"
and have no particular "character."
That is, it should not sound like any
particular note-even in the slightest
way. It should not sound hollow or
cavernous. If you have an equalizer
now, you can quickly get an idea of
what I mean by purposely turning up
one of the controls while listening to
the interstation noise. You will hear the
"character" of noise in that band as
soon as you've boosted it noticeably.
Your job is to adjust the equalizer con-
trols until the sound is smooth and
basically indescribable by any other
term.

It's a great help to have heard the
sound of FM noise on a well -equalized
system. Perhaps some particularly
good system in your dealer's showroom
or at a friend's home will serve you as
a model. While FM hiss can guide you
in making the adjustments, and act as
a quick check that all is well at any
time in the future, there are more
convenient means of making the initial
adjustments that require no test instru-
ments-just your ears.

Adjustment Aids. You will need a
special test record. Soundcraftsmen,
one of the pioneers in high-fidelity
equalizers, has been well aware of the
problem of extracting optimum use
from its products without test equip-
ment and has produced just such .1

disc. The Soundcraftsmen disc con-
tains 30 -second bands of pink noise on
one channel, with a 1 -kHz reference
tone recorded on the other channel.
There is a band for each control of the
normal 10 -band equalizer. You adjust
each control in turn until the sound of
the noise is equal in loudness to that
of the reference tone, and, of course,
you do one channel at a time. The
level of the reference tone changes for
each frequency band following the
Fletcher -Munson equal -loudness con-
tours. (Since we do not perceive
sounds of equal intensity, but different
in frequency, as being equally "loud,"
the reference tone, which is at a con-
stant frequency, must change in level
so that its perceived loudness will be
the same as the loudness of the band
that is being adjusted. Soundcraftsmen

chose to maintain the same power level
in each of the bands so that, if a pre-
cision sound -level meter is available, it
can be used to make the adjustments.)

CBS Laboratories has produced a
similar test record, "Seven Steps to
Better Listening" (STR-101). On the
CBS disc, the noise bands alternate
with the reference tone on the same
channel; first on the left, and then on
the right. Each band is repeated six
times and, again, Fletcher -Munson
compensation is employed to let your
ears be the measuring instrument. The
CBS record also contains a number of
other useful phono-setup tests. And it
uses a greater number of test bands,
each of narrower bandwidth, then the
Soundcraftsmen disc. Crown also has a
set-up record for use with their equal-
izers, however, it is designed for use

with a sound-lev.
ears,

Setting up an equal,
sate for speaker and root.
ficiencies can be a rather k
enlightening) task. Bear in
oral important points. The
should be in their normal posith
you make the adjustments. Th
tion of the speakers has a great
on the sound coloration. And, b
of the standing -wave pattern i.

room, the frequency response wit
be uniform everywhere within its
imeter. So, when you make the
justments, have the measuring ins,
ment at your normal listening positit
If the "instniment" is your ears,
in your normal chair and have an a
sistant twiddle the controls.

(Continued on page 78

Sontec's HF-230 two channel parametric equalizer is
basically a single -ended RCA phono terminated

version of a professional equalizer. $900. No. 139.

JVC's octave band
equalize', SEA -50 offers
ten center frequencies,

uppermost is switch -
selectable (12k/16k/

20kHz). Front switches
allow fcr equalization.

$260. Circle No. 74.

MXR's ten octave -band
graphic equa izer pro-

vides up to 12 dB boost
or cut at 31, 63, 125,
250, 500, 1000, 2000,

4000, 8000, and 16,000
Hz levels. Price: about

$200. For details, circle
R. S. No. 134.

; ; ;

ADC's Sound Shaper
One a five band
equalizer gives 12
dB at 60, 240, 1000,
3500, and 10,000 Hz.
$200. Circle No. 138.
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JVC JR-S201-$350.00
Circle No. 74 On Reader Service Card

RECEIVERS

JVC JR-S201 AM/FM RECEIVER
Graphic -type tone equalizers permit a more precise match of the

overall sound quality to the listening room. $350.00 in metal cabinet.

Description: An AN FM stereo receiver FTC rated at 35 watts
RMS per channel into 8 ohms, 20 to 20,000 Hz, at a distortion no
higher than 0.039, THD at any frequency. Features include a
stereo beacon. FM center channel and AM FM signal strength
tuning meters, SEA graphic -type ecualizers with center frequen-
cies of 40, 250, 1000, 5000 and 15,000 Hz, SEA equalization
applied to the tape output, a subsonic filter, automatic dubbing
bEtween two recorders, and an amplifier hold -off that prevents
power supply turn on transients from being fed to the speakers.

There are inputs fo magnetic phono, aux, and two tape. Outputs
for two speaker systems, two tape, phones, and the FM detector.

Controls are provided for tuning, volume, balance, and SEA (5
equalizer controls). Switches for power, speaker system 1, speaker
system 2, subsonic filter, SEA to recorder feed, tape monitor 1
dub, tape monitor 2 dub, mono, loudness compensation, FM
muting, and input selection.

The FM antenna input is 75 300 ohms. A rod antenna and
external connectioi are provided for AM. There are switched and
uiswitched AC outlets.

Overall dimensions are 1934 in. wide x 6-9 16 in. high x 14-
15 16 in. deep. Weight is 23.3 lbs.

Performance-FM Tuner: Full mute release was attained with
4.5 uV. The monophonic high fidelity sensitivtity (60 dB quieting)
measured 10 uV. -he stereo high f.delity sensitivity (55 dB quiet-
ing) measured 85 uV. Full mute release was attained with 6 uV.

At standard tes: level the sterec frequency response measured
+0/-0.8 dB from 20 to 15,000 Hz. Monophonic distortion mea-
sured 0.08% THD. Stereo distortion was 0.09% THD. The signal-to-
noise ratio measured 76 dB. Stereo separation was 40+ dB. Selec-
tvity was very good. Note: Minimal distortion requires precise
center channel tuning.

Performance-AM Tuner: Average.
Performance-Amplifier: The power output per channel at the

clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 36 watts RMS. -he frequency response at 36
watts 8 ohms measured +0/-0.2 dB from 20 to 20,000 Hz at a
distortion no higher than 0.015% THD at any frequency.

The equalization range at the center frequencies of the SEA
controls measured -t.12 dB except for the 15,000 Hz control which
measured +12 -11 dB.

The subsonic filter resulted in the frequency response being
2.8 dB down at 20 Hz.

The magnetic nput hum and noise measured -66 dB; stereo
separation was into the noise level. A
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Kenwood KR -8010-$675.00
Circle No. 75 On Reader Service Card

KENWOOD KR -8010 AM/FM STEREO RECEIVER
A very pleasant overall sound. Amplifier distortion is even lower

than Kenwood's unusually low spec. $675.00 in metal cabinet.

Description: An integrated AM FM stereo receiver FTC rated at
125 watts RMS per channel into 8 ohms, 20 to 20,000 Hz, at a
distortion no higher than 0.05% THD. Features include a stereo
beacon, FM center channel and AM FM signal strength tuning
meters, 75/25/50 uSec FM de -emphasis, a monophonic micro-
phone input that can be mixed with other signal sources, automatic
dubbing from/to either of two tape recorders, a midband tone
control in addition to bass and treble controls, a subsonic filter, a
two -level FM mute, and an output hold -off that prevents power
supply turn -on transients from being fed to the speakers.

In addition to the mixing monophonic microphone input there
are stereo inputs for two magnetic phono, aux, and two tape. Out-
puts for three speaker systems, two tape, and phones. The pre-
amplifier outputs and main amplifier inputs are available on the
rear apron.

Controls are provided for tuning, volume, balance, ganged bass,
ganged midband, ganged treble, sound injection (microphone mix-
ing level), input selection, and speaker selection. There are switches
for power, tone control defeat, subsonic filter, high filter, FM mute
on mono, FM muting level (and 2), loudness compensation, tape
monitor selection, and tape dubbing selection. A switch on the rear
selects the FM de -emphasis.

The FM antenna input is 75 300 ohms. A rod antenna and
external connection are provided for AM. One switched and two
unswitched AC outlets are provided.

Overall dimensions are 21-1 32 in. wide x 6-19 32 in. high x
18-1 16 in. deep. Weight is 40.3 lbs.

Performance-FM Tuner: Full limiting was attained with 1.6 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
8 uV. The stereo high fidelity sensitivity (55 dB quieting) was 51
uV. Full mute release was attained with 1.4 or 10 uV, deepnding on
the position of the FM muting level switch.

At standard test level, with 75 uSec de -emphasis the stereo fre-
quency response measured +0.6 -0.4 dB from 20 to 15,000 Hz.
With 25 uSec de -emphasis the stereo frequency response measured

0.2 -0.4 dB from 20 to 15,000 Hz. Monophonic distortion meas-
ured 0.1% THD. Stereo distortion was 0.25% THD. The signal-to-
noise ratio measured 79 dB. Stereo separation was 40+ dB.
Selectivity was excellent.

Note: The distortion was even lower, by an appreciable amount,
with the tuning slightly off the meter -indicated center channel.

Performance-AM Tuner: Overall sound quality considerably bet-
ter than average, with much lower than average background noise.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 143 watts RMS. The frequency response at 143
watts 8 ohms measured -40 -0.5 dB from 20 to 20,000 Hz at a
distortion no higher than 0.01% THD at any frequency.

The tone control range measured: ±12 dB at 50 Hz; ±10 dB at
1000 Hz; ±11 dB at 10,000 Hz.

The subsonic filter produced an attenuation of 2.3 dB at 20 Hz.
The magnetic input hum and noise measured -72 dB; stereo

separation was the noise level.
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Average is the rigid performance stanuard we require a

component to pass to make it a good buy in its price range.
Anything less than this rating we do not consider suitable for
review purposes or for you to consider buying. An average rating
is in no way derogatory, because we have deliberately kept our
standards high. For example, if a $1,000 Pilgrim receiver is rated
average, this means it is equal to other average -rated receivers in
the same price range, is superior to an average $600 Minuteman
receiver, and far superior to an average -rated $200 Tory receiver.
Each receiver is average within its own price range, and should be
compared only with similarly priced components.

 Worst case: The test results given are the "worst case" for

stereo and 4 -channel equipment. For example, if the frequency
response of an amplifier's left channel is ±2 dB from 20 to 20,000
Hz while the response of the right channel is ±3 dB from 20 to
20,000 Hz, the test report shows the worst case, which is ±3 dB.
Similarly, if an FM tuner's stereo separation is 40 dB left -to -right
and 32 dB right -to -left, the test report will show a separation of 32
dB. You can therefore be certain that the performance levels of all
other channels are equal to or better than the indicated results.

D Please note: all prices listed in the test reports section, as well
as prices listed elsewhere in this issue, are approximate and subject
to change. Manufacturers list prices in several ways. For example,
some precede all prices with "approximately," while others list
"nationally advertised value." For the purpose of simplicity and
consistency, our editorial policy is to report prices as prices. It is

assumed that prices vary at the discretion of individual dealers and
that advertised prices may change.

Note: The listening panel reported an unusually pleasant sound
in all modes: FM, AM, and amplifier.

SANKYO SRC -4040 AM/FM STEREO RECEIVER
Essentially average performance for its price range. $350.00 in

metal cabinet with wood trim panels.

Description: An AM FM stereo receiver FTC -rated at 40 watts
RMS per channel into 8 ohms, 20 to 20,000 Hz, at a distortion no
higher than 0.5% THD at any frequency.

Features include a stereo beacon, FM center -channel and AM FM
signal strength tuning meters, automatic dubbing from one tape to
another, and an output hold -off that prevents power supply turn -on
transients from being fed to the speakers.

There are inputs for magnetic phono, aux, and two tape. OLtputs
for two speaker systems, two tape, and phones.

Controls are provided for tuning, volume, balance, ganged bass,
ganged treble, speaker selection, and input selection FM mute.
There are switches for power, mono stereo. low filter, high filter,
loudness compensation, tape monitor A (dub), and tape monitor B.

The FM antenna input is 75 300 ohms. A rod antenna and ex-
ternal connection are provided for AM. Switched and unsw tched
AC outlets are provided.

Overall dimensions are 1818 in. wide x 53/4 in. high x 131/4 in.

Sankyo SRC -4040-$350.00
Circle No. 120 On Reader Service Card
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Sankyo SRC -4040-$350.00
Circle No. 120 On Reader Service Card
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Sherwood S-7250 CP-$250.00

Circle No. 92 On Reader Service Card

deep. Weight is 20.7 lbs.
Performance-FM Tuner: Full limiting was attained with 3.3 uV.

The monophonic high fidelity sensitivity (60 dB quieting) measured
8.5 uV. The stereo high fidelity sensitivity (55 dB quieting) was 70
uV. The mute release faded in over the range of 2 to 8.5 uV.

At standard test level the stereo frequency response measured
+0.5 -1.5 dB from 30 to 15,000 Hz, down 3 dB at 20 Hz. Mono-
phonic distortion measured 0.06% THD. Stereo distortion was
0.22% THD. The signal-to-noise ratio measured 71 dB. Stereo
separation measured 36 dB. Selectivity was very good.

Note. Critical center channel meter -indicated tuning is required
for lowest distortion.

Performance-AM Tuner: Average, with lower than average back-
ground noise.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 40.5 watts RMS. The frequency response at 40.5
watts 8 ohms measured +0 -1.2 dB from 20 to 20,000 Hz at a
distortion no higher than 0.13% THD at any frequency.

The tone control range measured -+-9 -11 dB at 50 Hz; +8 -11
dB at 10,000 Hz.

The magnetic input hum and noise measured -63 dB. Stereo
separation was into the noise level. A

SHERWOOD S-7250 CP AM/FM STEREO RECEIVER
Performance is much better than specifications in manual. A very

good low power budget -priced receiver. $250.00 in wood cabinet.

Description: An AM FM stereo receiver FTC -rated at 20 watts
per channel, 20 to 20,000 Hz into 8 ohms at a distortion no higher
than 0.2% THD. Features includes a stereo beacon, combination
FM center channel and AM signal strength tuning meter, and 25,
50 and 75 uSec FM de -emphasis.

There are inputs for magnetic phono, aux, and tape. Outputs for
two speaker systems, tape, and phones.

Controls are provided for tuning, volume, balance, ganged bass,
ganged treble, input selection, and speaker selection. There are
switches for power, loudness compensation, noise filter (high fil-
ter), FM muting, and tape monitor. The de -emphasis selector
switch is on the rear.

The FM antenna input is 75 300 ohms. A rod antenna and
external connection are provided for AM. One unswitched AC out-
let is provided.

Overall dimensions are 16-15 16 in. wide x 53/e in. high x 123/8
in. deep. Weight is 18 lbs.

Performance-FM Tuner: Full limiting was attained with 2.8 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
10 uV. The stereo high fidelity sensitivity (55 dB quieting) was 68
uV. Full mute release was attained with 6 uV.

At standard test level the stereo frequency response with 75
uSec de -emphasis measured +0.1,--1 dB from 20 to 15,000 Hz.
Monophonic distortion measured 0.09% THD. Stereo distortion
measured 0.18% THD. The signal-to-noise ratio was 76 dB.

With 25 uSec. de -emphasis the stereo frequency response meas-
ured +0.1 -1.1 dB from 20 to 15,000 Hz.

Note: Alignment was perfect. Minimum distortion was attained
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with the tuning indicator precisely on the mark. Tuning for mini-
mum distortion is critical.

Performance-AM Tuner: Essentially average with a higher than
average background noise.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz intc 8
ohms measured 21.5 watts RMS. The frequency response at 21.5
watts 8 ohms measured 4 0 -0.7 dB from 20 to 20,000 Hz a: a
distortion no higher than 0.06% THD at any frequency.

The tone control range measured +12/-14 dB at 50 Hz; ±11
dB at 10,000 Hz.

The magnetic input hum and noise measured 54 dB; separat on
was into the noise level.

Note: The listening panel reported an unusually good souna
considering the power and price. They gave it special recommen-
dation for a budget priced system. A

TUNERS

AKAI AT -2600 AM/FM STEREO TUNER
Features a deviation meter indicating the modulation of the FM

transmitter. $299.95 in wood finish cabinet.

a stereo beacon,
FM center channel tuning, meter, combination AM FM signal
strength and FM deviation meter, continuously variable FM muting,
mpx filter, and an AFC (automatic frequency control) indicator
lamps that light when the AFC "locks" the FM tuning to a sta-
tion's center channel frequency.

Fixed and variable level line level outputs are provided.
There are controls for tuning, output level, and FM muting sensi-

tivity. Switches for power, signal strength FM deviation meter
mode, high blend (mpx filter), and FM mute.

The FM antenna input is 75 300 ohms. A rod antenna and
external connection are provided for AM.

Overall dimensions are 17.3 in. wide x 5.E in. high x 13.2 in.
deep. Weight is 16.7 lbs.

Performance-FM Tuner: Full limiting was attained with 9 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
25 uV. The stereo high fidelity sensitivity (55 dB quieting) was 140
uV. Full mute release was attained within the range of 7 to 450
uV, depending on the adjustment of the FM mute sensitivity
control.

At standard test level the stereo frequency response measured
-1 0.1 "-2 dB from 20 to 15,000 Hz. Monophonic and stereo dis-
tortion measured 0.4'; THD. The signal-to-roise ratio measured
73 dB. Stereo separation was 40+ dB. Selectivity was good.

The deviation meter calibrations were precise when receiving
mono and 10% low for stereo. Actually, since the deviation meter
is really calibrated in terms of audio output the stereo read ngs
are correct if allowance is made for a 10- stereo pilot signal
at the transmitter. (Basically, the deviation meter serves no real
purpose other than to let the user know that poor recordings
might be due to station modulation rather than the recorder.)
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Sherwood S-7250 CP-$250.00
Circle No. 92 On Reader Service Card
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Akai AT -2600-$299.95
Circle No. 62 On Reader Service Card
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Akai AT -2600-$299.95
Circle No. 62 On Reader Service Card

Setton PS -5500-$549.95
Circle No. 91 On Reader Service Card

The AFC does not lock to precise center channel tuning even
when the indicator lamp is on. For lowest distortion the tuning
should be adjusted for a center channel meter reading. (Actually,
this is typical of all standard AFC systems, with or without a
"center tuning" indicator lamp.)

Performance-AM Tuner: Average with somewhat lower than
average background noise.

PREAMPLIFIERS

SETTON PS -5500 STEREO PREAMPLIFIER
Provides for sound source mixing and cross -fading as well as for

wide range tone control. $549.95 in metal cabinet.

Description: A stereo preamplifier featuring: dual range bass
turnover frequencies (250, 500 Hz); a midband tone control; dual
range treble turnover frequencies (2.5k, 5k Hz); dual range low
(15, 40 Hz) and high (7k, 12k Hz); filters; a fader control that fades
from either the tuner, aux 1, or phono 1, input to phono 2 or aux 2;
stereo or automatic -mono microphone inputs that can be mixed
with other signal sources; an amplified headphone output;
automatic dubbing from to either of two recorders; and an output
hold -off that prevents turn -on transients from being fed to the main
power amplifier.

There are stereo inputs for microphones (automatic mono if only
the right microphone jack is used), phono 1, phono 2, aux 1, aux 2,
tuner, and two tape. There are outputs for three line level, two
tape, and phones.

Controls are provided for concentric volume balance, left bass,
left midband, left treble, right bass, right midband, right treble,
stereo mono modes, input selection tuner aux 1 phono 1, fader,
and microphone level. There are switches for power, tone control
defeat, bass turnover frequency, treble turnover frequency, low
filter cut-off frequency, high filter cut-off frequency, 20 dB audio
mute, loudness compensation, aux 2 phono 2 fader input selector,
tape dubbing selector, and tape monitor selector. The rear apron
has sensitivity controls for the phono 1 and aux 1 inputs.

Overall dimensions are 193/4 in. wide x 131/2 in. deep, x 7 in. high.
Performance: Note: The rated output is 2 volts. Tests were

conducted at the more common high fidelity output level of 1 volt.
The frequency response measured +0 -1 dB from 20 to 20,000

Hz at a distortion no higher than 0.006% THD at any frequency.
The maximum output level at the threshold of clipping was 8 volts.

The tone control range depended on the settings of the turnover
selectors. With a 250 Hz bass turnover the tone control range at 50
Hz measured -I-13/-12 dB; +15/-14 dB with a 500 Hz turnover.
At 10,000 Hz the range was ±-11 dB with a 5k Hz turnover;  6 dB
with a 2.5k Hz turnover. The midband tone control range was ±6
dB at 1000 Hz.

The magnetic input hum and noise measured -66 dB; stereo
separation was 58 dB.

The microphones, aux 2 and phono 2 inputs turn on and off as a
unit, controlled by a push-pull switch on the microphone level knob.
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When the unit is off, only the tuner aux 1 phono 1 selector is
active. When a microphone plug is inserted only into the right jack,
the signal is fed to both channels (mono). In the fader mode, the
complete stereo signal in both speakers is faded from one signal
source to another; for example, the aux 1 signal is cross faded tc a
phono 2 input signal.

The low'filter also functions as a subsonic filter (15 Hz cut off),
and results in attenuation of only 1 dB at 20 Hz. A

INTEGRATED AMPLIFIERS

AKAI AM -2600 INTEGRATED STEREO AMPLIFIER
Has a unusually good deep bass. Nice cho.ce when miniature

speakers are used. $300.00 in wood cabinet.

Description: An integrated stereo amplifier FTC -rated for 8
ohms at 60 watts RMS per channel, 20 to 20,000 Hz, at a distor-
tion no higher than 0.1% THD.

Features include: left and right output power meters calibrated
0.1 to 80 watts and 0.01 to 3 watts into 8 ohms; dual range low
filter (30, 60 Hz); dual range high filter (7, 10 kHz); dual range
audio mute (-15 -30 dB); loudness compensation for low and
high frequencies; switch -selected loads of 33k, 47k, or 100k for
one of two magnetic phono inputs; automatic dubbing from to
either of two recorders; output signal hold -off that prevents power
supply turn -on transients from being fed to the speakers.

There are inputs for two magnetic phono, tuner, aux, and two
tape. Outputs for two speaker systems, two tape, and phones.

Controls are provided for concentric volume 'balance, ganged
bass, ganged treble, input selection, speaker selection, and tape
monitor tape dubbing selection. There are switches for power,
audio mute, low filter, high filter, tone control defeat, meter range,
mono stereo mode, and loudness compensation.

Two switched and an unswitched AC outlet are provided.
Overall dimensions are 17.3 in. wide x 5.6 in. high x 13 in. deep.

Weight is 22 lbs.
Performance: The power output per channel at the clipping

level with both channels driven 20 to 20,000 Hz into 8 ohms
measured 67 watts RMS. The frequency response at 67 watts 8
ohms measured +0.3 -0.1 dB from 20 to 20,000 Hz at a dis".or-
tion no higher than 0.07% THD at any frequency.

The tone control range measured dB at 50 Hz; 10 dB at
10,000 Hz.

The magnetic input hum and noise measured 69 dB. Stereo
separation was into the noise level.

The frequency response of the output meters was "on the mark"
from 20 to 20,000 Hz, rising to a 10% high reading at 20,000 Hz.

The power output calibrations on the low range were exact. On
the high range the calibrations were within 15% accuracy to
2 watts, and on the mark above 20 watts.

The listening panel reported an unusually good deep bass from
smaller "bookshelf" speakers.

Setton PS -5500-$549.95
Circle No. 91 On Reader Service Card
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Akai AM -2600-$300.00
Circle No. 62 On Reader Service Card
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Scott 480A-$449.95
Circle No. 90 On Reader Service Card
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SCOTT 480A INTEGRATED STEREO AMPLIFIER
Measurements tar outclass even Scott's high-performance claims.

Superb overall performance and sound quality. $449.95 in metal
cabinet.

Description: An integrated stereo amplifier FTC -rated for 8
ohms at 85 watts RMS per channel, 20 to 20,000 Hz at a distor-
tion no higher than 0.03% THD at any frequency.

Features include: left and right output power meters calibrated
in X10 increments from 0.001 to 100 watts and -30 to -120 dBW
(dBW is a different way of expressing absolute power output) for 8
ohm loads; record selection of any signal source independent of
the signal passing through the amplifier; a midband tone control;
automatic tape dubbing from to either of two recorders; capaci-
tance (100, 250, 400 pF) and impedance (30k, 50k, 100k ohms)
selection for one of two phono inputs; high low sensitivity for the
second phono input; break-in accessory connections switched
from the front panel; subsonic filter; switch selection of 85 or 55
watts per channel output; an output hold -off that prevents power
supply turn -on transients from being fed to the speakers.

There are inputs for two magnetic phono, tuner, aux, two tape,
and accessory.

Outputs for two speaker systems, two tape, phones, and ac-
cessory.

Controls are provided for volume, balance, ganged bass, ganged
midband, ganged treble, input selection, speaker selection, re-
corder dub selection, phono =1 input capacity, phono =1 input
impedance, and stereo mono modes. There are switches for power,
tone control defeat, subsonic filter, high filter, loudness compen-
sation, and accessory input. There are switches on the rear apron
for phono w 2 sensitivity and output power selection.

Switched and unswitched AC outlets are provided.
Overall dimensions are 17 in. wide x 514 in. high x 14% in.

deep. Weight is 29 lbs.
Performance: The power output per channel at the clipping level

with both channels driven 20 to 20,000 Hz into 8 ohms measured
94 watts RMS. The frequency response at 94 watts watts 8 ohms
measured +0 -0.4 dB from 20 to 20,000 Hz at a distortion no
higher than 0.008% THD at any frequency.

The tone control range measured ±13 dB at 50 Hz; 6 dB at
1000 Hz;  11 dB at 10.000 Hz. (The midband tone control fre-
quency range is relative broad, allowing a smooth rather than
peaked midrange boost.)

The magnetic input hum and noise measured -69 dB; stereo
separation was into the noise level.

The subsonic filter resulted in an attenuation of 0.2 dB at 30
Hz; 2.1 dB at 20 Hz.

The frequency response of the output power meter(s) was ruler
flat from 20 to 20,000 Hz. The precise power calibrations were
within 20% accuracy, for example; the meters indicated 100 watts
for an actual output of 80 watts. There are no meter calibrations
between the X10 steps.

There appears to be no valid reason for the output power selec-
tor. Even the instruction manual provides no reason or suggestion
for use of the switch.

Our listening panel was considerably impressed by the sound
quality, giving this amplifier one of its highest ratings. They par -
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ticularly singled out the excellent overload recovery for specia'
mention.

CASSETTE DECKS

AIWA AD -6900 STEREO CASSETTE DECK

MAGNIFICENT! This is high fidelity. You must try one at your deaf-
er's even if you're not in the market for a deck. $850.00 in metal
cabinet.

Description: A front -loading Dolby cassette deck featuring a

three -head simultaneous playback system, two -motor drive, solenoid
operation permitting full remote control through an optional plug-in
remote control unit, microphone line mixing, selectors for tape
equalization and bias for "normal," chrome, and Ferrichrome tapes,
a test oscillator system and individual controls for optimizing bias
adjustments for all three types of tape, a record level control for
each type of tape for optimizing the Dolby tracking, dual pointer
left and right record level meters indicating the VU record level
and the peak record level (there is a peak hold feature to indicate
the absolute peak level of any program), a front panel line input in
addition to the usual rear inputs, automatic end -of -tape stop dis-
engage, a record mute that interrupts the input signal while per-
mitting tape drive, a rear control jack for remote control starting
of a record player suitably equipped for synchronized start with the
tape deck, timer -control preset switching, and a memory reset
counter that provides auto -stop and automatic repeat play after
rewind.

There are inputs for microphones and line. Outputs for line,
phones, and remote record player synchronizat on.

Controls are provided for concentric -clutched left and right
microphone record level, concentric -clutched left and right line
level, ganged output level, normal tape bias adjustment, chrome tape
bias adjustment, and Ferrichrome tape bias adjustment. Each Dias
adjustment has a screwdriver -adjustment in the center for Dolby
tracking calibration using the built-in bias Dolby test oscillator
system.

There are switches for power, tape bias selection, equalization
selection, Dolby Dolby with mpx filter, test oscillator, tape source
monitor, VU meters on, peak meters on, peak meters maximum
level hold, timer control selection, and memory counter function.

The tape mechanism has touch controls for the record interlock,
REW, stop, FWD, FF, pause, and record mute. A lever is prov ded
for cassette ejection.

Overall dimensions are 173/4 in. wide x 43/4 in. high x 127/8 in.
deep. Weight is 20.9 lbs.

Performance: The playback frequency response from a standard
test tape with a 50 to 10,000 Hz range measured +1.5/-0.4 dB.

Using Maxell UD XL Type I tape: without Dolby, the record play
frequency response measured ,-0.1 -1 dB from 30 to 15,000 Hz,
down 2.5 dB at 25 Hz. Distortion at the meter -indicated peak, or
0 -dB, record level measured 0.08% THD with 8 dB headroom to
3% THD. The signal-to-noise ratio referenced to 0 -dB record level
was 45 dB.

With the Dolby active, the record play frequency response

AIWA AD -6900-$850.00
Circle No. 121 On Reader Service Card
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AIWA AD -6900-$850.00
Circle No. 121 On Reader Service Card

Kenwood KX-630-$275.00
Circle No. 75 On Reader Service Card

measured +0 -1 dB from 30 to 15,000 Hz, down 2.5 dB at 25 Hz.
Distortion and headroom remained the same. The signal-to-noise
ratio measured 49 dB wideband, 57 dB narrowband.

Using Maxell UD XL Type II (chrome) tape: with Dolby, the
record play frequency response measured +0 -0.5 dB from 30 to
15,000 Hz, down 3 dB at 25 Hz. Distortion at the meter -indicated
0 -dB record level measured 0.06% THD with 7.5 dB headroom to
3% THD. The signal-to-noise ratio referenced 0 -dB record level was
49 dB wideband, 57 dB narrowband.

Using Scotch Master III (Ferrichrome) tape: with Dolby, the
record play frequency response measured +1.5/-0.6 dB from 30
to 15,000 Hz, down 3 dB at 25 Hz. Distortion at the
meter -indicated 0 -dB record level was 0.07% THD, with
9.5 dB headroom to 3% THD. The signal-to-noise ratio referenced
to 0 -dB record level was 47 dB wideband, 58 dB narrowband.

The maximum output level corresponding to a 0 -dB record level
was nominally 680 mV.

Wow and flutter measured 0.06% steady.
The bias and Dolby calibration controls work exactly as claimed,

providing precise bias and Dolby tracking adjustments. However,
while the manual specifies the left and right meters should indi-
cate the same when making the bias adjustments, the most precise
adjustment is attained when the right meter is adjusted to indicate
0.5 to 1 dB lower than the left meter. (We have seen this effect on
other AIWA recorders, it's not uncommon.) The Dolby test system
calibrations were precise.

While the signal-to-noise ratio figures appear to be lower than
expected, bear in mind they are referenced to a peak reading that
still has at least 7.5 dB headroom; you can essentially add at least
7.5 dB to the noise figures to get a better idea of the quiet back-
ground attained from this machine.

Overall sound quality when recordings are made using only peak
readings (the way they should be made) are superb. We have not
heard better. A dub sounded exactly the same as the record from
which it was made. A

KENWOOD KX-630 CASSETTE DECK
Using the specifically recommended tapes the performance is

quite impressive for the price. $275.00 in metal cabinet.

Description: A front -loading Dolby cassette deck featuring indi-
vidual bias and equalization selectors for "normal," chrome, and
reserve (Ferrichrome) tapes, calibrated left and right VU meters,
automatic end of tape stop disengage, and reset counter.

There are inputs for microphones and line. Outputs for line and
phones.

Controls are provided for concentric -clutched left and right
record level and concentric -clutched left and right output level.
There are switches for power, microphone line input, bias, equali-
zation, and Dolby.

The tape mechanism has piano key controls for the record
interlock, REW, forward, FF, stop, and pause. The cassette is
directly inserted and removed from the mechanism by the user:
there is no loading eject mechanism.

Overall dimensions are 16-15 16 in. wide x 61/4 in. high x 133/4
in. deep. Weight is 14.3 lbs.

Performance: Note: TDK D, AD, and SA tapes are specifically
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recommended by the manufacturer. Tests were conducted with
the AD and SA tapes.

The playback frequency response from a standard test tape
with a 50 to 10,000 Hz range measured 1.2 -1.5 dB.

Using TDK-AD tape: without Dolby, the record 'play frequency
response measured 12 -3 dB from 30 to 15,000 Hz. Distortion
at the meter -indicated 0 -VU record level was :.4% THD with 6 dB
headroom to 3% THD. The signal-to-noise ratio referenced to 0 -VU
record level was 50 dB.

With the Dolby active, the record play frequency response
measured I 1.5 -3 dB from 35 to 15,000 Hz (down 4 dB at 30
Hz). Distortion and headroom remained the same. The signal-to-
noise ratio referenced to 0 -VU record level was 55 dB wideband,
60 dB narrowband.

Using TDK-SA tape (for chrome): with Dolby, the record play
frequency response measured +0.5/-3 dB from 30 to 15,000 Hz.
Distortion at the meter -indicated 0 -VU record level was 1.4% THD
with 5.5 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to 0 -VU record level was 53 dB wideband, 60 dB narrow -
band.

None of the Ferrichrome tapes produced an acceptable fre-
quency response with bias and equalization set for "reserve," so
no additional tests were made. This machine is obviously ad-
justed for the two recommended tapes.

The maximum output level corresponding to a 0 -VU record level
was nominally 720 mV.

Wow and flutter measured 0.1%
The tape mechanism is the new direct insertion removal type,

an excellent choice especially if the machine is to be handled by
younger children.

If signal peaks are held below -4 dB and the recommended
tapes are used, the recordings are notably goad for the machi le's
price range. A

MARANTZ 5030B STEREO CASSETTE DECK
Dolby system has unusually accurate tracking. $419.95 in metal

cabinet.

Description: A front -loading 3 -head system (simultaneous rec-
ord playback) Dolby cassette deck featuring microphone line
mixing, a master record level control, selectors for "normal," Fer-
richrome, and chrome tapes, two calibrated VU meters, left and
right peak record level indicator lamps, a record level limiter,
automatic end -of -tape stop/disengage, and a memory reset count -

e r.

There are inputs for microphones and line. Outputs for line and
phones.

Controls are provided for master record level, concentric left
and right microphone level, and concentric left and right line
level. There are switches for power, tape type, limiter, Dolby, tape
source monitor, and counter memory. An MPX filter can be switch-
ed into the Dolby through a rear apron switci.

The tape mechanism has lever controls for the record interlock,
REW, play, FF, stop eject, and pause.

Overall dimensions are 173/8 in. wide x 53/4 in. high x 11-11 '16
in. deep. Weight is 16.3 lbs.

Kenwood KX-630-$275.00
Circle No. 75 On Reader Service Card

Marantz 50306-$419.95
Circle No. 77 On Reader Service Card
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Marantz 5030B-$419.95
Circle No. 77 On Reader Service Card

Sanyo RD -5350-$219.95
Circle No. 108 On Reader Service Card

Performance: The playback from a standard test tape with a 50
to 10,000 Hz freqency range measured -4 2.2 -1.5 dB.

Using Maxell UD/XL tape without Dolby, the record play fre-
quency response measured +1.8 -0.5 dB from 30 to 10,000 Hz,
rising to 3 dB at 15,000 Hz. Distortion at the meter -indicated
0 -VU record level was 1.2% THD with 7.5 dB headroom to 3%
THD. The signal-to-noise ratio referenced to 0 -VU record level
was 49 dB.

With the Dolby active, the record play frequency response
measured +2.5 -0.7 dB from 30 to 15,000 Hz. Distortion and
headroom remained the same. The signal-to-noise ratio measured
52 dB narrowband; 60 dB wideband.

Using Sony Ferrichrome tape with Dolby, the record play fre-
quency response measured 4 0.5 -2.5 dB from 30 to 15,000 Hz.
Distortion at the meter -indicated 0 -VU record level was 1.2%
THD with 9.5 dB headroom to 3% THD. The signal-to-noise ratio
measured 52 dB wideband, 63 dB narrowband.

Using Scotch Master II tape for chrome, with Dolby, the record
play frequency response measured 43 -2 dB from 30 to 15,000
Hz. Distortion at the meter -indicated 0 -VU record level was 0.7%
THD with 12 dB headroom to 3% THD. The signal-to-noise ratio
referenced to 0 -VU record level was 50 dB wideband, 60 dB
narrowband.

The output level corresponding to a 0 -VU record level was
nominally 680 mV.

Wow and flutter measured 0.09% steady.
The peak indicator lamps turn on when the input level is 4 dB

above 0 -VU.
The limiter has a fast cut -in at 0 -VU, but its release is mod-

erate and provides a 10 dB "gain riding action" on the signal im-
mediately following a peak that triggers the limiter. (Because of
the relatively large headroom with all types of tape, the use of the
limiter isn't really necessary for the average recording.) A

SANYO RD -5350 DOLBY STEREO CASSETTE DECK
Features very good Dolby tracking and notably good performance

with budget priced tapes. $219.95 in metal cabinet.

Description: A front -loading Dolby cassette deck featuring: bias
and equalization selectors for "normal," ferrichrome and chrome
tapes; two calibrated VU meters; three peak record level indicators
calibrated at 0 -VU, -1-3 dB, - 6 dB; automatic end of tape stop
disengage; timer control through the pause mode that permits a
timer -controlled start in the record mode; a record mute that turns
off the input signal when the tape is driving in the record mode; a
reset counter.

There are inputs for microphones and line. Outputs for line and
phones.

Controls are provided for concentric -clutched left and right
record revel, and ganged output level. There are switches for
power, Dolby, input selection, bias, and equalization.

The tape mechanism has piano key controls for the record
interlock, play, REW, FF, stop, eject, record mute, and pause/timer
control.

Overall dimensions are 165/8 in. wide x 61/4 in. high x 11-7/16 in.
deep. Weight is 13.2 lbs.
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Performance: The playback frequency response from a standard
test tape with a 50 to 10,000 Hz range measured +1.5 -0 dB.

Using TDK-AD tape: without dolby, the record play frequency
response measured 0.6 -1.8 dB from 40 to 14,000 Hz; down
2.5 dB at 35 and 15,000 Hz. Distortion at the meter -indicated 0 -VU
record level was 1.1% THD with 5 dB headroom to 3% THD. The
signal-to-noise ratio referenced to 0 -VU record level was 49.5 dB.

With the Dolby active, the record play frequency response
measured +1.5/-2.5 dB from 35 to 13,000 Hz. Distortion and
headroom remained the same. The signal-to-noise ratio referenced
to 0 -VU record level was 55 dB wideband; 59.5 dB narrowband.

Using Scotch Master III Ferrichrome tape: with Dolby, the
record play frequency response measured +0 -3 dB from 38 to
15,000 Hz. Distortion at the meter -indicated 0 -VU record level was
1.3% THD with 5 dB headroom to 3% THD. The signal-to-noise
ratio referenced to 0 -VU record level was 57 dB wideband; 65 dB
narrowband.

Using Scotch Master II chrome tape: the record play frequency
response measured +0/-2.5 dB from 35 to 14,000 Hz. Distortion
at the meter -indicated 0 -VU record level was 2% THD with 3 dB
headroom to 3% THD. The signal-to-noise ratio referenced to 0 -VU
record level was 57 dB wideband; 65 dB narrowband.

The maximum output level corresponding to a 0 -VU record evel
was nominally 620 mV.

The peak record level indicator calibrations were precisely on
the mark at 0 -VU, -3 dB, and +6 dB.

Wow and flutter measured 0.09% with peaks to 0.15%.
The tape mechanism is one of the best we've seen in terms of

loading, overall handling, and cleaning of tie tape path. It's an
excellent front loader for handling by young children. A

EQUALIZERS

CROWN EQ-2 GRAPHIC EQUALIZER
Two steps beyond even the best of octave graphic equalizers.

$1095.00 in metal cabinet with 19 -inch rack front panel.

Description: A stereo octave equalizer with variable center fre-
quency for each of 11 equalizers combined with bass and treble
tone controls, each having a continuously variable hinge -frequency
adjustment. Each channel of the equalizer is totally independent
of the other except for a common power switch. Each equalizer
control is rated for 15 dB variation at the center frequency

One set of line level inputs is provided: balanced and unbal-
anced. Both normal (in phase with the input) and inverted line
level outputs are available. A bridge connection of the inverted
and normal outputs produces a 600 ohm balanced output.

Controls are provided for: each equalizer, equalizer "tun ng"
(variable center frequency), bass, treble, bass hinge frequency
(180-800 Hz), treble hinge frequency (1k -10k Hz). There are
switches for: power, equalizer in -out, tone control in -out. A switch
on the rear provides unity or 10 dB gain. An overload indicator
lamp is provided for each channel.

All input and output connections are through phone jacks. A
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Sanyo RD -5350-$219.95
Circle No. 108 On Reader Service Card
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Crown EQ-2-$1095.00
Circle No. 110 On Reader Service Card
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Crown EQ-2-$1095.00
Circle No. 110 On Reader Service Card

SAE 1800-$350.00
Circle No. 88 On Reader Service Card

set of phono-to-phone adapter patch cords is provided.
Overall dimensions measured 161/2 in. wide (19 in. with rack

panel "ears") x 73/4 in. high x 141/4 in. deep.
A clear plastic panel cover for control protection is supplied

predrilled to fit the 19 -in. rack -size configuration.
Equalizer center frequencies are precisely spaced one octave

apart from 20 to 20,000 Hz.
Performance: Note: Tests were conducted at 0.5 volts, a level

we consider the maximum that might be found in most hi-fi equip-
ment. The device's rated output is 2.5 volts. Our tests were con-
ducted at unity gain, hence, 0.5 volt in produced 0.5 volts out.

With the tone controls switched out, the frequency response
was essentially ruler -flat from 20 to 20,000 Hz at a distortion no
higher than 0.008% THD at any frequency. Each individual equal-
izer provided a range of ± 15 dB at the center frequency, the
maximum equalization ranging to ±20 dB depending on the total
number of additional equalizers set for maximum. The tuning
control provided a "shift" of 0.2 to 0.5 octave at slightly less
equalization than attained at the center frequency.

At maximum equalization the distortion actually is lower than
with no equalization, nominally 0.002% THD at any frequency.

With full equalization applied, the maximum input signal before
clipping was 2.8 volts, a much higher level than will ever be
required in high fidelity or most professional uses.

With the tone controls switched in, overall performance is es-
sentially the same with the tone controls set to the indicated
zero (out) position, though the frequency response was down 1 dB
at 20,000 Hz.

The maximum tone control range at 50 Hz measured +22 -20
dB at 50 Hz; ±18 dB at 10,000 Hz. Depending on the hinge fre-
quency the maximum range will range to 5 dB at 50 Hz; ±5 dB
at 10,000 Hz.

Referenced to a 0.5 volt input and output, the signal-to-noise
ratio measured 79 dB.

Listening panel report: Despite the complexity of the graphic
and tone control equalization, the EQ2 is an unusually easy system
to use. Its instruction manual is a virtual primer on equalizers
and equalization written in easy -to -understand layman's terms,
with excellent illustrations. We recommend the manual to the
serious audiophile even if not presently interested in an equal-
izer. The manual is available directly from Crown for $6.)

SAE 1800 STEREO PARAMETRIC EQUALIZER
A stereophile version of a studio parametric at a hobbyist's price.

A superb performer. Next best thing to the pro version. $350.00. in
metal cabinet with 19 -in. rack panel.

Description: A stereo parametric equalizer essentially consisting
of two identical, independent sections with common switching.
Each section has two frequency selectors covering the range of
approximately 40-1.2k Hz and 1.2k -15k Hz, two ±16 dB attenuators,
two bandwidth adjustments covering the range of approximately
0.3 to 3.6 octaves, a level control from unity gain to full off, and
an L.E.D. lamp that indicates overload anywhere along the equal-
izer chain.

The device utilizes an amplifier's or receiver's tape recorder
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connections, with the tape connections being moved to the
equalizer.

Common switching for both stereo sections provides: power
control, equalizer to the main amplifier signal, equalizer to the
tape recorder input, equalizer to the tape recorder output, and
tape monitor.

Overall dimensions are 19 in. wide x 5.25 in. high x 3.5 in. deep.
Performance: Note. The rated output is 2.5 volts. But tests

were conducted at 1 -volt input, which we consider the maximum
level that might be applied by associated hi-fi equipment.

With the equalizers in the center, or unity gain, setting the
frequency response measured +0 -0.5 dB fom 20 to 20,000 Hz
at a distortion no higher than 0.003% THD at any frequency.

With maximum equalization applied the worst -case distortion
was no higher than .04% THD at 20 Hz, decreasing to 0.005%
THD at 20,000 Hz. With the section level control reduced so the
output did not exceed 1 volt even with full equalization applied,
the distortion did not exceed 0.01% THD a: any frequency.

The overload indicator lamp turns on precisely at the condition
that would exceed 2.5 volts output, or the equivalent level for
0.04% THD, which is generally very close tc rated output.

The frequency calibrations are approximate and serve to ge-. the
user inside the ballpark; then it's up to the user to fine-tune the
equalization to personal preference. The instructions, though
sparse, are adequate for the stereophile, though this unit is so
good it deserves a more detailed set of instructions.

With a 1 -volt input signal, the signal-to-noise ratio measured
86 dB.

The listening panel reported the unit was relatively easy to use,
and particularly praised its performance as a "general stereo-
phile's equalizer."

SAE 2800 STEREO PARAMETRIC EQUALIZER
The pro parametric. A superb performer, though it might be a little

too much for the average stereophile to hand'e; in which event use
the stereophile version. $600 in metal cabinet with 19 -in. rack panel.

Description: A stereo parametric equalizer essentially consist-
ing of two identical, independent sections with common switch-
ing. Each section has four frequency selectors covering the ap-
proximate range of 10 to 320 Hz, 40 to 1.2k Hz, 240 to 1.6k Hz,
and 1.2k to 15k Hz, four ±16 dB attenuators, and four bandwidth
adjustments covering the range of approximately 0.3 to 3.6 octaves.
Each stereo section has a line attenuator that adjusts the output
from full off to unity gain, and an L.E.D. lamp that indicates over-
load anywhere along each stereo section's equalizer chain.

The device utilizes an amplifier's, or receiver's, tape connec-
tions, with the tape recorder connections moved to the equalizer.

Common switching for both sections provide: power control,
equalizer to main amplifier signal, equalizer to the tape recorder
input, equalizer to the tape recorder output, and tape monitor.

Overall dimensions are 19 in. wide x 8.75 in. high x 3.5 in. deep.
Performance: Note: The rated output is 2.5 volts. Tests were

conducted at 1 volt input, which we consider the maximum level
that might be applied by associated h.-fi equipment.

With the equalizer attenuators in the center, or unity gain, posi-

SAE 1800-$350.00
Circle No. 88 On Reader Service Card

SAE 2800-$600.00
Circle No. 88 On Reader Service Card
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SAE 2800-$600.00
Circle No. 88 On Reader Service Card

AIWA AP -2200-$220.00
Circle No. 121 On Reader Service Card

tion the frequency response measured ±0.5 dB from 20 to 20,000
Hz at a distortion no higher than 0.003% THD at any frequency.

With maximum equalization applied the worst -case distortion
was 0.05% THD at 20 Hz, decreasing to 0.004% THD at 20,000
Hz. With the stereo section line attenuator adjusted so that the
output at maximum boost (equalization) did not exceed 1 volt, the
distortion did not exceed 0.009% THD at any frequency.

The overload indicator lamps illuminated at precisely 2.5 volts
output.

The frequency calibrations are approximate and serve only as
a general reference for the user; it's then up to the user to fine-
tune the equalization to the desired overall sound quality. Because
there are four equalizer sections per stereo channel, sound quality
can get out of hand if the tuning isn't done with care and discrim-
ination. This unit can produce "giant" tonal modifications; it can
literally rearrange the performer's stereo image position.

The instructions are sparse, virtually identical to those of the
stereophile version. For stereophile use, a more detailed manual
would be advantageous. A

RECORD PLAYERS

AIWA AP -2200 STEREO TURNTABLE SYSTEM
Features unusually high resistance to external shock and vibra-

tion. $220 includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) electronically controlled
turntable with integral base and dust cover featuring automatic
return and shut-off at the end of play, or if the eject control is
depressed. Other features include: mounting feet whose height
may be individually adjusted for turntable leveling and front -to -rear
adjustment of the feet ranging from 6.9 to 11 inches; full time
illuminated 33 and 45 rpm strobes around the rim of the platter;
33 and 45 pitch adjustments (fine speed); all front -mounted
operating controls; and a sync output for remote start of any of
several AIWA cassette decks equipped for remote control in con-
junction with this record player.

There are controls for speed select, 33 pitch, 45 pitch, tonearm
lift, and start eject. The motor starts when the tonearm is moved
off its rest. Play is started by pressing the start eject lever which
simultaneously moves the tonearm lift control down. Simultane-
ously, the sync output is activated for remote start of a cassette
deck.

The tonearm has a micrometer -adjust counterweight that also
serves as an 0 to 2.5 gram VTF (stylus force) adjustment calibrated
in 0.1 gram increments. A fixed counterweight is also provided for
use with "heavy" pickups. There is a calibrated anti -skate. No
stylus overhang gauge is provided; the dimension is given in the
manual and a ruler must be used when adjusting the pickup. The
output cable capacity was 120 pF. The tonearm rest does not
have a positive lock.

Performance: Both speeds held constant over an applied test
range of 90 to 140 VAC with complete immunity to transient line
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voltage variations. The pitch control range measured +2.2 -4%
at 33 rpm; +3.8/5.4% at 45 rpm. Wow and flutter measured
0.04% with peaks to 0.1%.

The tonearm's VTF calibrations read 0.25 gram high (indicat ng,
say, 2 grams when the actual VTF was 1.75 grams).

Note: This record player is unusually resistant to external shock
and vibration. Its horizontally adjustable legs permit installation on
narrow shelves. A relatively broad vertical adjustment range for
each mounting leg permits leveling of the player on virtually any
household shelf or cabinet. The remote start feature can be used
with virtually any cassette deck equipped for a wired remote -control
start. The sync output connector is closed when the start/eject
lever is operated to start play. The sync connection opens /to stop
the cassette deck-each time the tonearm is raised via the tonearm
lift; the sync is closed each time the tonearm is lowered. At the end
of play the sync is opened as the tonearm lifts and recycles tack
to the rest. This start -stop action causes the cassette to record
only when the tonearm is tracking; it pauses along with the
tonearm lift. A

GARRARD GT35AP AUTOMATIC RECORD PLAYER
Features continuous repeat play in additior to automatic opera-

tion. $219.95 includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) electronically
automatic record player with integral base and dust cover. Fea-
tures include: full-time illuminated 33 and 45 rpm strobes around
the platter's perimeter; automatic record size (tonearm indexing)
selection in the automatic mode (12 in. for 33 rpm, 7 in. for 45
rpm); automatic tonearm return to the rest and motor shut-off at
the end of a record in both the manual aid automatic modes;
continuous repeat play until manually stopped.

There are controls for speed record size, off manual auto
repeat modes, auto start/reject, 33 pitch, 45 pitch, and tonearm
lift.

The tonearm has a micrometer adjust counterweight that also
serves as an 0 to 3 gram vertical tracking force (VTF) adjustment
calibrated in 0.25 -gram increments. There is a calibrated anti -
skate. The pickup mounts in a universal plug-in shell for which a
stylus overhang gauge is provided. The tonearm rest has a positive
lock. The output cable capacity is 130 pF.

Performance: Both speeds held constant over an applied test
range of 90 to 140 volts with total immunity to transient line
voltage variations.

The 33 rpm pitch control had a range of +4.8 -3.8%. The 45
rpm pitch control range was +7.7 -3.4%. Wow and flutter meas-
ured 0.07% with peaks to 0.2%.

The VTF gauge had an accuracy of to 1/4 gram depending on
the particular VTF (error was less in the 1 -gram region).

Note: The pickup shell can be accidentally twisted during in-
stallation so it is not laterally parallel to the record. Make certain
that both the pickup and the shell are para lel when sighting into
the front of the pickup. The adjustment can be corrected by gently
twisting the shell after the shell's locking collar is tightened. A

AIWA AP -2200-$220.00
Circle No. 121 On Reader Service Card

Garrard GT35AP-$219.95
Circle No. 70 On Reader Service Card
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Philips AF -877-$240.00
Circle No. 84 On Reader Service Card

ADC ZLM-$135.00
Circle No. 61 On Reader Service Card

PHILIPS AF -877 SEMI -AUTOMATIC RECORD PLAYER
Has better than average resistance to external shock and vibra-

tion. $240.00 includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) semi -automatic record
player with integral base and dust cover featuring: touch -to -
operate speed select, stop, and reject controls; a tonearm lift; indi-
vidual 33 and 45 fine -speed (pitch) controls; a nine L.E.D. speed
indicators calibrated ±4% in 1% increments; a built-in vertical
tracking force (VTF) gauge calibrated 0.5 to 3 grams in 0.5 gram
increments that automatically indicates the VTF when the tonearm
is in the rest.

The motor starts when either speed select button is touched. At
the end of play, or if the reject button is touched, the tonearm
cycles back to the rest and power is turned off. If the tonearm is
manually lifted from the record and returned to the rest the motor
stays on, and must be turned off by touching the stop button.

The tonearm has a micro -adjust counterweight that serves as
the VTF adjustment. A calibrated anti -skate is provided. The pickup
mounts in a proprietary (non -universal) plug-in shell for which a
stylus overhang gauge is provided. The tonearm rest has a positive
lock. The output cables' capacity is 90 pF.

Performance: Speeds held constant over an applied test range
of 90 to 140 volts with total immunity to transient line voltage
variations. Wow and flutter measured 0.06% with peaks to 0.1%.

The L.E.D. speed indicator is precise at the "0", or "no -devia-
tion," calibration. The -±1% and ±2% indications were "on the
mark" for 33 rpm; 0.5% high for 45 rpm. The ±3% calibrations
were 0.5% high for both speeds. The end indicators have no cali-
brations; they are marked "+" and "-" and show when the speed
variation exceeds plus or minus 5%.

The built-in stylus force (VTF) gauge calibrations were "on the
mark" from 0.5 to 1 gram, with an error of 0.5 gram high between
1 and 3 grams.

Resistance to external shock and vibration was better than
average, with exceptional resistance to direct shock of the record
player (an important feature if the player is to be used by younger
children).

Note: The instructions for the overhang gauge specify a stylus -

to -gauge distance impossible to attain with the supplied hardware
or common pickups. Use sufficient spacers to insure the pickup
tracks parallel to the record and then center the stylus in the
gauge.

PHONO PICKUPS

ADC ZLM STEREO PHONO PICKUP
Very good overall sound quality. At this level you must look for

your own nuances in sound quality. $135.00.

Description: A magnetic pickup with an "Aliptic" stylus. The
manufacturer's recommended VTF is 0.5 to 1.25 grams. Best re -
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sults were attained between 1 and 1.25 grams.
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Performance: The frequency response measured within +1/-2
dB from 20 to 20,000 Hz with an unusually smooth high eid.
Overall channel balance was better than 1 dB. The worst -case
stereo separation was 27 dB at 1000 Hz; 24 dB at 15,000 Hz. A

DYNAVECTOR 10X STEREO PICKUP
A notably excellent sound quality. At this level of performance

you must search out your own nuances in scund characteristics.
$120.00. (Note: Stylus is not user -replaceable.)

Description: A moving -coil stereo pickup with an output level
approaching that of a typical magnetic pickup; a head amplifier is
not generally required. A slip-on stylus guard does not lock into
place and extra care must be taken to secure the guard when a

guard is required. Recommended stylus force range is 1.2 to 1.8
grams with best results attained in the range of 1.5 to 1.8 grams.
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Performance: The frequency response was within 2 dB from
50 to 20,000 Hz, down 3 dB at 20 Hz. Actual sound quality, how-
ever, does not appear deficient in the deep bass, and in fact rarks
with the higher quality pickups. Worst -case stereo separation
measured 19 dB at 1000 Hz; 20 dB at 15,000 Hz. Channel balance
was essentially exact.

NAGATRONICS HV9100 STEREO PICKUP
Magnificent sound. Creates a "live" sound quality from records

that is impossible to pin down with words. Spectacular definition.
$220.00. (Requires a head amplifier).

Description: A ribbon stereo pickup with a 0.4 x 0.8 elliptical
stylus. A head amplifier is an absolute necessity. A battery -powered
(eight C -cells) head amplifier specifically designed for this pickup
is available as the HA9000. Pickup is supplied premounted in a
universal plug-in shell adjusted for precise stylus overhang and
depth. (Pickup is presently available only with integral shell.)
Recommended VTF is 1.6 to 1.8 grams and results are essentially
similar throughout the range.

Dynavector 10X-$120.00
Circle No. 122 On Reader Service Card

Nagatronics HV9100-$220.00
Gird( No. 123 On Reader Service Card
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Nagatronics 185E-$38.00
Circle No. 123 On Reader Service Card

Sennheiser HD -424X-$101.00
Circle No. 143 On Reader Service Card
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Performance: Using the matching HA9000 head amplifier the
frequency response measured essentially -f 3 -2 dB from 20 to
20,000 Hz, with the right channel rising -i 5 dB at 20,000 Hz.
Worst case stereo separation measured 18 dB at 1000 Hz; 17 dB
at 15,000 Hz. Channel balance was within 1 dB from 20 to 15,000
Hz, increasing to 3 dB at 20,000 Hz. Overall sound quality is far su-
perior to that implied by the measurements; the system is one of
the very best heard by our listening panel.

NAGATRONICS 185E STEREO PICKUP
Very good sound quality. An excellent choice for budget priced

record players and changers. $38.00.

Description: A magnetic stereo pickup with a 0.3 x 0.7 ellipti-
cal stylus. The manufacturer's recommended VTF is 1.5 to 5

grams with 1.8 grams recommended. Essentially similar results
were attained throughout the entire VTF range. Pickup is also a
good choice for just below top -of -the -line record players.
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Performance: The frequency response measured +3 "-2 dB
from 20 to 20,000 Hz with the left channel having a 4 dB peak at
16,000 Hz. The worst -case stereo separation measured 20 dB at
1000 Hz; 20 dB at 15,000 Hz. Channel balance was essentially
precise, rising to 1.5 dB at 15,000 Hz. A

HEADPHONES

SENNHEISER HD -424X STEREO HEADPHONES
Unusually efficient headphones. An especially good choice for

owners of low -power amplifiers. $101.00.

Weight: 7 oz. Cord: 10 feet long. Cushioned headband, pressure
phone cushions. An unusually comfortable pair of headphones,
with light pressure on the ears and a generally light feel. They
offer broad, full bass, bright highs, and average definition for
their price range. They are also unusually efficient, and produce a
lot of volume from relatively low amplifier power. An especially
good choice for owners of low -power amplifiers. A

70
HI-FI/STEREO BUYERS' GUIDE



301. There are over 400 kits described in the
new Heathkit catalog for virtually every do-
it-yourself interest -amateur radio, hi-fi com-
ponents, color TV, test instruments, digital
clocks and weather instruments, radio control
equipment, marine, aircraft and auto acces-
sories, and many more.
302. Electro-Voice will send complete infor-
mation on Thiele -Small parameter speakers
and systems which combine flat, wide re-
sponse, high efficiency, and small size ( to
half size of sealed systems) including Inter-
face and Sentry systems. There's also infor-
mation on new separate component speakers.
303. Crown offers a new four-color brochure
illustrating and describing the company's
complete line of hi-fi amplifiers, preamplifiers,
speaker systems, control centers and tape
recorders.
304. Sony's "High Fidelity Components" has
a glossary defining major specification, con-
trol and convenience feature terminology,
which complements the reference chart of
specifications for components.
305. The new 20 -page, full -color stereo -phone
catalog from Koss features lively photogra-
phy and art to show 15 of the company's
dynamic and electrostatic stereophones and
listening accessories. There is a specification
comparison chart and prices.
306. Kenwood's wide range of receivers,
amplifiers, tuners, tape decks, stereo com-
pacts, and speakers is described in  new
brochure.
307. The full range of Magnaeox audio prod-
ucts from the tuner/amplifiers to combina-
tion stereo FM/ AM radio phonographs and
8 -track tape player/recorders are featured
in this new 60 -page four-color audio catalog.
309. JBL offers four-color brochure which
describes the nine loudspekers which com-
prise their current line. Included are the
L300, D44000 Paragon, L65, L212, L166,
L110, L50, L40 and L19.
310. Klipsch loudspeaker systems are attrac-
tively presented, including explanation of the
Klipschorn corner horn and corner mirror
effect. Available for a few dollars are reprints
covering design, stereo re-creation, etc.
311. "Hearing Is Believing," a booklet from
ESS, Inc., has a serious theme and a construc-
tive purpose. Fundamentals of loud -speaking
technology are examined. How to develop a
superior loudspeaker is spelled out.
313. Pickering has attractive specification
sheets on stereo headphones. Also offered is
a colorful brochure on cartridges in the
UV -15, XV-15 series, as well as the V-15
Micro IV series.
316. For tips from leading sound engineers,
send for "The Music -Maker's Manual of
Microphone Mastery" from Shure. It de-
scribes how to match voices and instruments.
320. This full -color booklet by Dynaco is sub-
titled "High Fidelity Components for the
Audio Perfectionist." There are two intro-
ductory articles to help you choose your com-
ponent stereo system. Following is detailed
information on the components.

321. A new series of product literature is now
available from Jensen Sound Laboratories.
The new catalogs feature four-color photo-
graphs and graphic illustrations of the high
fidelity line.

322. TDK has a new booklet, "SA ... a new
state of the cassette art," in which they claim
great things much lower noise levels, greatest
dynamic range, unexcelled frequency re-
sponse, high precision, among others. So send
for the booklet to see if you agree.
323. A free consumer guide to car audio is
now available from Panasonic's Auto Prod-
ucts Division. Included in this 128 -page
paperback are tips on how to go about select.
ing the equipment you'll be happy with, what
you need to know about specifications and
features, how much power do you need, a
directory of what equipment is offered by
Panasonic, how to install it yourself, and a
listing of Panasonic service centers nation-
wide.

324. Before you purchase your hi-fi equip-
ment, read "The Garrard Guide," what every
hi-fi shopper should know about Garrard au-
tomatic turntables. There are 11 pages of
information and pictures.
325. As part of a broad educational cam-
paign, Sansui is making available a booklet,
"A Non -Technical Guide to QS 4 -Channel
Sound," for the consumer. It describes the
various forms of 4 -channel, their advantages,
disadvantages and availability of material.
327. Tandberg has an attractive color booklet
displaying its tape decks, cassette deck, re-
ceivers, speakers and accessories.
328. Pioneer value -packed receivers are
gracing more and more living rooms as audio-
philes turn on, and tune into, the quality
sounds of Pioneer. Circle, the number 228
and let Pioneer do the rest.
330. Make your own evaluation
Acoustic Research (AR) components, de-
signed basically for home use, are often
selected for critical professional and scientific
applications.

331. JVC offers three catalogs -"Tape -it -Live"
is in English, French and German and fea-
tures portable stereo cassette deck and acces-
sories. "Listening for the Future" is all about
the JVC FM, AM -stereo receiver series. The
JVC High Fidelity Catalogue" is a 36 -page
full -color delight.

332. Sherwood Electronics Laboratories has
literature available on its full line of re-
ceivers, amplifiers, and tuners. Included are
specifications and independent reviews.
333. In "Meet the Creator," TEAC invites
you to explore the realm of musical creativity
with the TEAC 3340 4 -Channel Simul-Sync
Tape Deck. The booklet introduces some of
the basic effects that can be produced, using
ample diagrams.

337. The 32 -page Pioneer booklet, "How I
Install Car Stereo," by a 26 -year -old expert
who has installed nearly 5000 car stereo sys-
tems, shows in detail how to mount, wire,
troubleshoot and maintain hi-fi in your auto-
mobile.
335. Fuji has just made available a new book-
let on their tapes -"Cassette Tape and How
to Make It Work for You." It is written on
a non -technical level and contains practical
information on the selection and use of cas-
sette recorders/players.
341. Allison loudspeaker systems claim to be
unique in producing in real -room environ-
ments. This booklet on their models One
through Four explains in quite some detail
how they work. Each system is pictured
alongside its specifications.
342 A new four-color brochure from VOR
describes in detail the inner workings of the
patented automatic "dry" vacuumn record
cleaner -the Vac-O-Rec. It cleans by lifting
dust and dirt with mohair brushes, and a fan
blows them away.
343. A new 12 -page catalog from QUanl-
Nichols lists 127 loudspeakers, covering vir-
tually any application and providing a tool for
selection. It includes listings for new mobile
2 -way radio replacement speakers -CB and
land mobile business.
344. Beyer Dynamic's full -color brochure pre-
sents their large assortment of dynamic micro-
phones and headphones. They claim to have
the right headphone for every job -monaural,
binaural, 2- or 4 -channel listening, hi-fi equip-
ment, receivers, televisions and dictating
machines.
345. Celestion speaker systems are created in
England, but are now being made available
throughout the world. Send for this brochure
to see why they claim such excellence in the
speakers they conceive, design and produce.
346. B&F Enterprises' Truckload Sale catalog
features 10% off their already low prices. All
merchandise is high-grade military or indus-
trial surplus: speaker kits, TV games, com-
puter terminals, tools, TV components, lenses,
transformers, semiconductors, and more.

347. Ace Audio Co. offers a short form cata-
log of kits and wired units. Pictured are pre -
amps, equalizers, and amplifiers. Descriptions
and specifications aid you in making your
choices.
348. NCI Premium Distributors has a com-
pletely illustrated 165 -page wholesale price
catalog for $4. Send for information on how
to get this display of all major brand radios,
televisions, stereos and appliances.
349. Send for information on Dubie's Record-
ing Control Systems with mixing, fading, and
monitoring controls. Special features and ca-
pabilities are described, and specifications
listed. Check their customer satisfaction guar-
antee and the one-year warranty.
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acoustic arrangements (oh, there's
some flash) of tunes penned by Sayer,
Jackson Browne, Billy Nicholls and a
Buddy Holly classic ("Raining In My
Heart") written by Felice and Boud-
leaux Bryant, who composed so
many of the Everly Brothers' early hits.
"Stormy Weather" opens the album on
a slow tempo country note with Dave
Lindley's steel guitar providing the
seasoning along with Sayer on har-
monica and overdubbed vocal. "Danc-
ing the Night Away" ups the beat a
little, while "I Can't Stop Loving You"
returns to the slower rhythm. All in
all, it's a relaxed and relaxing collec-
tion. The sound is full, rich, well-
balanced and stereophonically effective
-a typical Richard Perry 'production.

Jane Olivor: "Stay The Night" Colum
bia JC-35437 $7.98.

She tiptoes along the notes like a
ballerina. Jane Olivor's is a delicate,
crystalline voice without the airy false-

ness of some of her contemporaries. Iu
this album she sings of the sweet and
bittersweet faces of romance. A slowed
down, sexy remake of the Chiffons'
"He's So Fine" (complete with doo-
lang-doo-langs) is a highlight. Neil
Sedaka's "Solitaire" is a real spine-
chiller, building from a simple piano
introduction through a fully instru-
mented emotional crescendo and fad-
ing to a gentle end. This is Olivor's
third album; nowhere near her last.

Paul Anka: "Listen To Your Heart"
RCA AFL -1-2892 $7.98.

Full orchestration, up -front crispy
clean rhythm and percussion and
Anka's smooth vocal professionalism
make this item an easy listening high-
light of the year. The full complement
of Los Angeles' star session players are
very much in evidence. The horn and
string arrangements are superb. Anka
wrote four of the 10 tunes, with one
contributed by gifted composer and
songstress Carole Bayer Sager. Paul

has been, as we say, simmering be-
neath the Hot 100 for a while. This
set could bring him back to a full boil.
Particular standouts are "Brought Up
in New York (Brought Down in L.A.)"
and the title tune.

Bonnie Koloc: "Wild And Recluse"
Epic JE-35254 $7.98.

This is the sixth album from one of
the pop music world's most private
and therefore "mystical" persons. In a
time when many resort to vocal gim-
mickry to be distinguished from the
crowd, Bonnie Koloc can still be
counted on to deliver a group of songs
simply, strongly, eloquently, without
the embellishment of false flourishes
and mannerisms. Haunting is the only
word for "Roll 1Ie On the Water,"
whose dramatic effect is heightened by
a subdued, gospel -like chorus. Producer
Joel Dorm keeps it simple. Koloc's
voice is the most prominent element.

In fact it's the only clement on two
acapella cuts. If you like pop, blues,
folk, romantic ballads, you'll find what
you want on this masterful album.

Livingston Taylor: "3 -Way Mirror"
Epic JE-35540 $7.98.

Backed by a coterie of West Coast
instrumental superstars, James' little
brother, a veteran of substantial con-
cert work if not many records, delivers
a set of laid back, easy going, mostly
"up" tunes with an occasional melan-
choly but not maudlin ballad ("Living
Without You"). The velvety vocal
sheen characteristic of the Taylors is
present and blends well with the sub-
ject matter of the songs. Taylor wrote
nine or the 10 tracks on the album.

Giorgio and Chris: "Love's In You,
Love's In Me" Casablanca NBLP-7104
$7.98.

Here's another surge of sizzling Mu-
nich techno-rock from the producer of
Donna Summer's albums (Giorgio
Moroder) and the satiny lead singer of
the Munich Machine (Chris Bennett).
All the electronic plunks, thumps,
twangs, swirls, drones and whatevers
are here-bolted together by a solid
disco beat. The music makers and the
music reproducers (your system) are

born of the same circuitry. The com-
patibility makes for a dramatic sonic
experience. A
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A GUIDE TO
RECENT

ST -CEO
RECORDINGS
by THOMAS D. KELLY

An avid record collector for nearly 20
years, Thomas D. Kelly has a keen ear
for both live music and full-fi sound.
Mr. Kelly played the records he reviews
here on equipment consisting of an
Empire 39 transcription system with a
Shure V15 III cartridge, a C/M Labs
911 stereo amplifier, a Marantz 7T pre.
amp, and two Bozak B-400 speakers.

Chausson: Poeme de Tamour et de
la mer; Duparc: Five Songs, Dame
Janet Baker, mezzo-soprano; London
Symphony Orch., cond. Andre Previn,
Angel S 37401.

Superb quality here-from every
standpoint the album couples together
some of the finest music of two French
composers who were contemporaries,
Henri Duparc, born in 1848, and
Ernest Chausson, born in 1855. Both
came to a tragic end, Duparc in 1933
from a severe nervous breakdown, com-
posing nothing for the last fifty years
of his life, and Chausson in 1899 from
a bicycle accident. Both composers
produced relatively little. Chausson is
best known for his "Poeme" for violin
and orchestra, very well represented on
records, while Duparc, in his own
search for perfection and self-criticism,
destroyed almost everything he com-
posed except 16 songs, a symphonic
poem and several other minor works.
Poeme de Tamour et de la mer has an
impassioned text by Maurice Bouchor,
and the score is exquisitely impression-
istic. The five songs of Duparc include
his most fatuous, "Phidyle," "La vie an-
terieure," "Le manoir de Rosemonde,"
"Au pays ou se fait la guerre" and
"L'invitation au voyage." These are
among the most effective and beautiful
of French lieder, and they caress the
ear. Janet Baker sings this repertory
with cool perfection, and she is given
knowing support by the fine orchestra.
Complete texts and translations are
provided.

© Chopin: Piano Concerto No. 2 in F
Minor, Op. 21. Emanuel Ax, pianist;
Philadelphia Orch., cond. Eugene Or-
mady, RCA ARL1-2868.

Ax, who is not yet 30, won first

Original interpretation
prize in the Artur Rubinstein Interna-
tional Competition held in Israel in
1974, and for good reason. Since that
time he has toured extensively, and
already has to his credit several out-
standing solo discs of music by Chopin,
Beethoven, and Ravel. This is his first
recording where he performs as soloist
with a major orchestra, and he offers
an original, thoughtful account of
Chopin's concerto, giving fresh insight
into the score. This really must be
considered one of the finest versions
of the work, although the reproduction
is not totally satisfactory. The solo
piano sound is superb, but the engi-
neers have captured little of the rich
beauty of the Philadelphians, yet have
captured a liberal dose of decidedly
boomy, undefined bass. Still it is su-
perior to the last RCA recording of
this music with Ormandy and the
Philadelphia Orchestra, which featured
Artur Rubinstein as soloist, and was a
disc plagued by poor solo as well as
orchestral sound. Ormandy's Odyssey
disc with Eugene Istomin as soloist
offers excellent orchestral reproduction,
but Istomin is quite bland when com-
pared with the felicities of Ax's new
performance. This new RCA LP is
filled out with Chopin's "Trois Nouvel-
les Etudes" and the "Scherzo No. 2 in
B Flat Minor," in which Ax meets the
high standards he set on his earlier
solo discs.

Dvorak: Symphony No. 9 in E
Minor, Op. 95 "New World". Amster-
dam Concertgebouw Orch, cond. Colin
Davis, Philips 9500 511.

With so many recordings already
available of this familiar work (about
two dozen) why a new one? Well,
there is good reason if it contains the
quality of this splendid Philips issue.
The Concertgebouw Orchestra re-
corded his symphony twice before,
once on Telefunken 78 rpm discs with
Willem Mengelberg conducting, a fas-

cinating and sometimes wayward con-
ception but valid in its own way, and
again for Philips with Antal Dorati
directing. On this third version Davis
offers a relaxed but powerful reading,
letting the score unfold leisurely. The
playing of the orchestra is a delight,
particularly the exquisite English horn
solo of the Largo. Philips's engineering
is exemplary, with exceptionally fine
string tone, although generally it is not
as spectacular as what is heard on their

Delightful version
recent disc of Stravinsky's Rite of
Spring. Davis already has recorded
Dvorak's Symphony No. 7 with the
Concertgebouw (Philips 9500 132), a
highly acclaimed version, and it is re-
ported that they plan to record a com-
plete set.

© Liszt: Hungarian Rhapsody No. 2
in C Minor, Hungarian Rhapsody No.
5 in E Minor, Hungarian Rhapsody
No. 3 in D, Mephisto Waltz No. 1.
London Philharmonic Orch., cond.
Willi Boskovsky, Angel S 37278.

The success of Boskovsky's Liszt
disc with the Philharmonia Hungarica
Orchestra (S 37277) doubtless prompt-
ed this second volume in the series,
this time with the London Phil -

Vibrant gypsy music
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harmonic Orchestra. Boskovsky has a
way with this repertory; his readings
are vibrant and dynamic and he cap-
tures every ounce of gypsy flavor in
the Rhapsodies. The London Philhar-
monic plays superbly and the engineer-
ing is everything it should be. I look
forward to future releases in this series,
which deserves its popularity.

C) Mahler: Symphony No. 4 in G
Major. Frederica von Stade, mezzo-
soprano; Vienna Philharmonic Orch.,
cond. Claudio Abbado, Deutsche
Grammophon 2530 966.

This most popular of all Mahler
symphonies has been represented well
on recordings. Over a dozen versions
are currently available, including in-
terpretations by some of the acknowl-
edged Mahler specialists of the time:
Bernstein, Haitink, Kubelik, Horen-
stein, Klemperer and Solti. Claudio
Abbado is a relative newcomer to the
repertory but obviously a formidable

Controlled Mahler

contender. His recent recording of the
composer's Symphony No. 2 with the
Chicago Symphony is superb and a
study in controlled dynamics, shatter-
ing in its impact. His performance of
the Symphony No. 4 is equally con-
trolled, with a third movement that is
particularly expressive in addition to
a voluptuous angelic sound for the
finale. The Vienna Philharmonic strings,
so crucial in this music, are in particu-
larly fine form, with reproduction that
is rich and wide -range. Abbado's in-
terpretation of Symphony No. 4 must.
be counted among the major record-
ings of this most idyllic of all Mahler
symphonies.

© Poulenc: Concerto la C Minor for
Organ, Strings and Timpani, Concert
champetre for Harpsichord and Orches-
tra. Simon Preston, organ and harpsi-
chord, with the London Symphony
Orch., cond. Andre Previn, Angel S
37441.

Both of these concertos happen to be
great favorites of mine. They offer
much for the listener, with interludes
of the wistful, poignant writing repre-
senting Poulenc at his most personal,
combined with wit and comic bravura.
The Organ Concerto is already avail-
able in two superlative recordings, one

Thoroughly enjoyable
on Angel with Maurice Durufle, who
assisted Poulenc in the composition of
the work, accompanied by Georges
Pretre and the French National Orches-
tra (S 35953), the other on RCA with
Berj Zamkochian, Charles Munch and
the Boston Symphony (RCA AGL1-
2445). The Concert champetre is cur-
rently available domestically only on
Angel with Aimee van de Wiele as
soloist with Pretre conducting (S
35993), coupled with a delightful and
essential performance of Poulenc's Con-
certo in D Minor for Two Pianos with
the composer and Jacques Fevrier as
soloists (S 35993). Angel's new record-
ing is stunning. Preston is as masterful
at the harpsichord as he is playing the
organ. He and Previn collaborate on
performances that are committed, vivid
and quite grand in their own way.
Sonically this LP is one of the finest
Angel's I've ever heard, with huge
solid organ sound, a brilliant harpsi-
chord and rich well-defined orchestral
textures. I enjoyed this LP thoroughly,
and you probably will too.

C) Rachmaninoff: Piano Concerto No.
2 in C Minor, Op. 18. Dimitri Alexeev,
pianist; Royal Philharmonic Orch.,
cond. Vladimir Fedoseyev, Angel S
37491.

It seems strange to release yet another
recording of Rachmaninoff's Piano Con-

certo No. 2 when there are already
two dozen versions in the catalog. This
one features as soloist one of the most
promising young Soviet pianists who
has won prizes in no less than four
international competitions. He plays
the Rachmaninoff concerto broadly,
emphasizing the lyricism of the score.
It is very beautiful to hear, although
rather lacking in pianistic fireworks.
Most recordings of this concerto offer
a substantial filler, usually the Rach-
maninoff Rhapsody on a Theme by
Paganini or another concerto. Angel's
new LP contains only three Preludes
from Rachmaninoff's Op. 23 and 32,
with a playing time of less than ten
minutes,hardly good value for the col-
lector who purchases a premium -priced
disc. To me perhaps the best of the
extant recordings of the popular Rach-
maninoff concerto is the Quintessence
reissue of Earl Wild's glorious perform-
ance with Jascha Horenstein and the
Royal Philharmonic, coupled with the
Paganini Rhapsody, which lists at only
$3.98.

C) Rossini-Respighi: La Boutique Fan-
tasque, Suite Rossiniana. Royal Phil-
harmonic Orch., cond. Antal Dorati,
London Phase Four SPC 21172.

La Boutique Fantasque, a delightful
toyshop ballet, has long been a favorite
with sound buffs; some collectors may
remember the superb early mono LP
with Ernest Ansermet conducting,
which established new sound standards
when first issued. The percussion shines
more brilliantly than ever on this fine
new Phase Four release, and the engi-
neers haven't missed an opportunity to
beguile the listener with rich orches-
tral sonorities. The overside Suite Ros-
siniana, also based on short piano
pieces, doesn't wear quite as well, but
it does end with a lively Tarantella.
Dorati and the Royal Philharmonic
give their best on this disc, which can
be highly recommended, should the
repertory interest you.
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© Boulez Conducts Stravinsky. Co-
lumbia M 35105.

This is an outstanding Stravinsky disc
with the New York Philharmonic con-
ducted by its ex -music director, Pierre
Boulez. The three works included com-
bine both the early and mature peri-
ods of the composer, with the Pulci-
nella Suite as the featured work, along
with Symphonies of Wind Instruments
and one of the composer's earliest or-
chestral works, Scherzo fantastiquc, Op.
3. Musically the most important of
these is the "Symphonies," but one
cannot help but respond to the humor-
ous "Pulcinella" score and I find the
"Scherzo" to be one of Stravinsky's
most captivating works, rather like a

La Boutique Fantasque  Suite Rossiniana

Anti Doran

study for the Firebird which appeared
in 1910, one year after the "Scherzo."
At one time there was a fine recording
of this music with the composer con-
ducting, but it seems to have disappear-
ed from the catalog, so this beautifully
recorded new Boulez version is even
more valuable.

(6) Strauss: Salome. Hildegard Behrend
Behrens, soprano (Salome); Karl -
Walter Bohm, tenor (Herod); Agnes
Baltsa, mezzo-soprano (Herodias); Jose
van Dam, baritone ( Jokanaan ); Wie-
slaw Ochman, tenor (Narraboth) and
others, with the Vienna Philharmonic
Orch., cond. Herbert von Karajan,
Angel SBLX 3848, two records.

Here at last is the long-awaited
Salome with Von Karajan (originally
announced for release in the fall of
1977), and it was worth the wait.
Karajan had said he would not perform
or record Salome until he found the
perfect voice for it, and obviously he
feels he has found What he was looking
for in Hildegard Behrens, a young
German soprano whose singing career
started in the early seventies. She re-
cently had a tremendous success as
Leonore in Fidelio at Covent Garden,
and now, after Salome performances
last year in Salzburg, has firmly estab-

lished herself in the operatic world.
Her voice is intensely beautiful, firm
and full in the upper register, and she
seems to have no pitch problems what-
ever. It is a youthful sound, indeed
perfect for the role, and niterpretively
she is strong. The recording was made
in May of 1977; how unfortunate that
the recording was not made after the
Salzburg live performances two months
later, as a tape of the latter shows
Behrens more involved dramatically
and more exciting vocally. Still, her
recorded performance is superb and
should be heard by all devotees of this
opera. The supporting cast is exception-
ally fine, with Van Darn as a powerful
Jokanaan, probably the finest on discs,
and Agnes Baltsa giving more dignity
to the character of Herodias than one
usually hears. Karajan is a master of
things Straussian, and he gives an
expansive interpretation, wonderfully
played by the Vienna Philharmonic,
which has recorded the opera twice
before. The engineering on this set is
not state-of-the-art. Decca engineers
did the job for Angel -EMI and, while
the sound is clear, there is not much
bloom to the reproduction, which is
somewhat dry and unresonant. The
singers sometimes have a slight metallic
quality and do not have the presence I
like to hear in an operatic recording.

There currently are three othercorn-
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plete stereo recordings of Salome. Lon-
don's features Birgit Nilsson's stunning
vocalism, although she hardly suggests
the teenage Salome. Karl Bohm's Ham-
burg recording is flawed by Gwyneth
Jones's inadequate performance, but
the decade -old Caballe recording on
RCA has much to offer. It is almost
inconceivable to visualize Caballe on-
stage in the role, but vocally she is
excellent, far better on this recording
than in the recent DG disc of the final
scene in which she is accompanied by
Leonard Bernstein. The RCA Caballe
set also boasts stunning sonics, superior
to the Nilsson London album and the

new Angel set as well. There are a
number of recordings of the famous
final scene. A London disc offers Anja
Silja with the Vienna Philharmonic,
vocally a trying experience for the
listener, although the reproduction is
magnificent, and the overside "Lulu"
suite finds the soprano more in her
element. Bulgarian soprano Ljuba
Welitsch sang the role for the first
time in 1944 with Strauss conducting
(on his eightieth birthday) and was
called by him "the ideal interpreter."
It is said that Welitsch recorded the
final scene in the mid -forties with Kara-
jan conducting for EMI but that the
masters were damaged. This is unfor-
tunate, but we do have her two record-
ings of the final scene, both of which
are essential for the vocal collector.
One of these is from a 1943 radio
broadcast (Seraphim 60202), the other
recorded soon after the soprano's sen-
sational Met debut in 1919 with Fritz
Reiner conducting. (Odyssey 3216-
0078). Both are unique; there is no
other soprano who characterizes the
role so completely both vocally and
dramatically. It is unfortunate that she
did not record the opera in its entirety,
although the undercover tape circuit
does offer both of her Met broadcasts.

PTchaikovsky: Symphony No. 5 in E
Minor, Op. 64. Amsterdam Concerge-
bouw Orch., cond. Willem Mengelberg,
Bruno Walter RR 425, mono.

Willem Mengelberg developed the
Concertgebouw Orchestra, of which he
was music director for a half -century,
into an incredibly responsive, plastic
ensemble. Many Columbia and Tele-
funken 78 rpm discs display their
unique artistry, and some of these have
been reissued on LP in well -processed
transfers. The warm acoustics of the
Concertgebouw are ideal for recording,
and the sound quality on the older
mono discs was of extraordinarily high
quality considering that the recordings
were made in the thirties. Many of the
Concertgebouw concerts were recorded
on acetate discs by the Dutch Radio,
and some of these performances have
been made available, notably the recent
Philips issue of all nine Beethoven
symphonies. Now the Bruno Walter
label offers this live performance of the
Tchaikovsky Symphony No. 5 from a
broadcast of 1938. The playing is posi-
tively glorious, with a rubato that one
would think impossible for an en-
semble, but Mengelberg's control is
absolute. The reproduction is dated, as
one would expect, but the balance is
good and the recording highly listen -

able. As a bonus the second side offers
the same composer's "Serenade for
Strings" minus the first few minutes.
Apparently this part of the transcrip-
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In the
Black II

Performance, beauty, quality
- three attributes that have
always been the hallmarks of
SAE products. SAE systems in
the past have had them, this
system's predecessor had them,
and the new In The Black sys-
tem has them and much more.

The 2900 Parametric Pream-
plifier offers our new flexible
parametric tone control sys-
tem, full dubbing and tape EQ.
New phono and line circuitry
results in unparalleled clarity
and definition with distortion
of less than 0.01r THD & IM.

The 2200 Stereo Power Ampli-
fier with fully complementary
circuitry delivers 100 Watts
RMS per channel from 20-20K
into 8 ohms; at less than 0.05%
Total Harmonic Distortion,
from 250mW to full rated
power.

The 8000 Digital FM Tuner
has linear phase filters, phase -
lock multiplex, and of course,
our famous digital readout
tuning indicator system.
Combine these products to-
gether and you have a system
that ensures superior perform-
ance in all areas, excellent
control flexibility, and the sonic
quality that is typically SAE.

For Complete Information Write:

Scientific Audio Electronics, Inc.
P.O. Box 60271 Terminal Annex, Los Angeles, CA 90060

ST ?E0
RECORDINGS
tion from the radio broadcast was
damaged. If you're looking for a sam-
ple of the artistry of this unique Dutch
conductor, you need look no further.

© Wagner: The Flying Dutchman
Overture, Tannhauser Overture, Pre-
lude to Die Meistersinger, Prelude and
Liebestod from Tristan and Isolde.
Chicago Symphony Orch., cond. Sir
Georg Solti, London CS 7078.

The combination of Solti and Wag-
ner has always been volatile, and I
still consider Solti's London recording
of the Ring Cycle to be a landmark in
the history of the phonograph. Leading
his Chicago Symphony, Solti presents
glorious performances of these familiar
Wagnerian staples. The strings in the
Tristan are quite fantastic, particularly
in the Liebestod as they climb to the
peak, playing with total unanimity. The
Tanniiiiuser also is a test of orchestral

virtuosity, brilliantly executed, but I do
not understand what happened at the
conclusion of the Meistersinger prelude.
There is a Zwick and electronic cutoff

SOLTI
MC/V(14)
WAGNER
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of the final chord, which suggests that
this is taken from London's recording
of the complete opera, which was made
with the Vienna Philharmonic, not the
Chicago Symphony. In the complete
recording the chorus enters at that
point. Still, by any standards, this is

a quality recording for those interested
in the repertory, and the sonic quality
is up to today's best standards.

JAll: WES MONTGOMERY (Continued from page 20)

gomery moved under the wing of
Creed Taylor, whose record -producing
skills had already helped organist
Jimmy Smith. cross over from jazz onto
the pop charts. The formulae that had
worked well for the organist-basically
an emphasis on current pop tunes, and
limited space for improvised solos-
worked wonders for the guitarist. Sev-
eral Montgomery -Taylor collaborations
on Verve and A&M were among the
best-selling pre -1970s jazz releases, and
one 1966 album may have been the
biggest -selling LP of any idiom re-
corded through that date. Unfortunate-
ly, almost none of Montgomery's every-
day performances with small groups
were recorded during his last years.
When stricken with a fatal heart
attack in June 1968, he left relatively
little evidence of his quarter -century
of brilliant muscianship.

On the surface, Montgomery's story
is a familiar one-the jazz musician
who renounces his art in deference to
the radio industry's idea of what good
music is. But in essence, Montgomery
always played to people; unlike many
fellow modernists, his solos built
towards simplicity rather than com-
plexity. (Schuller described the typical
Montgomery solo as a three-part form:
"a single line, primarily melodic," then
a line of "impossible -to -play, octaves,"
and a final section of "even 'impos-

sibler' block chords," with each sec-
tion growing rhythmically simpler as it
becomes correspondingly harder to
finger.) On the other hand, Mont-
gomery was never given to the sim-
plism of overstatement-his relaxation
and lack of affected emotion have
proven to be the least imitable aspects
of his playing-and whether delivering
a fairly straight melodic reading in the
midst of an elaborate arrangement or
reworking a two -bar riff at the end of
a long solo, he was always a source
of fresh ideas. His octave -doubling
trademark became a necessary skill for
all popular and jazz guitarists who
followed him; in fact, an electronic de-
vice was even developed to allow less
capable performers to sound octaves
while fingering less difficult single
lines. Beyond affecting his instrument's
technology and technique, however,
Montgomery was truly a popular artist
in an age when many so-called artists
lacked popularity or artistry or both; he
won his victories in the face of a music
industry that seemed to have less and
less need for jazz musicians, and he
maintained a musical identity that
would not have existed without his
decades of experience in jazz.

Beginnings (Blue Note) has the pre -
1959 recordings with Buddy and Monk;
one of these discs features saxophonist
Harold Land, and the other is an

Circle No. 23 On Reader Service Card
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Indianapolis all-star date, including a
very young Freddie Hubbard. The
guitar on these sessions is busier than
Montgomery's later work. The Best of
of Wes Montgomery (Fantasy) is
harder to find, but a better representa-
tion of the three Montgomerys to-
gether.

While We're Young (Milestone) has
sessions from 1960 (with pianist
Tommy Flanagan) and 1961 (with
pianist Hank Jones); "West Coast
Blues" from 1960 is an outstanding
single line/octave/block chord solo,
and perhaps the best introduction to
Montgomery. Movin' (Milestone) has
an outstanding "live" session with saxo-
phonist Johnny Griffin and the 1962
Miles Davis rhythm section, and a
1960 session which features Mont-
gomery on bass guitar-no, not electric
bass-in performances of complete flexi-
bility. Wes and Friends (Milestone) in-
cludes selections with Modern Jazz
Quartet vibraharpist Milt Jackson, long
a Montgomery booster; and a Mont-
gomery Brothers date with pianist
George Shearing, employing arrange-
ments in the extremely stylised Shear-
ing manner. Pretty Blue (Milestone)
is a grab-bag, with several pieces from
Montgomery's first date as a leader;
several more from his last Indianapolis
period; and an entire record with ar-
rangements for string section-an early
and unsuccessful attempt at populariz-
ing the guitarist.

Most of the Montgomery titles among
the widely imported Japanese essenti-
ally duplicate the Milestone issues
above. The Riversides invariably have
cleaner pressings, while the Milestones
are less expensive and include previ-
ously unissued takes. Bags Meets Wes
and George Shearing and the Mont-
gomery Brothers (both Riverside)
otherwise equal Wes and Friends; In-
credible Jazz Guitar with Tommy Flan-
agan and So Much Guitar! with Hank
Jones (both Riverside) equal While
We're Young; and Full House (River-
side) is the "live" half of Movin'. A
Dynamic New Jazz Sound and Boss
Guitar (both Riverside), however, each
contain several small -group tracks not
included in Pretty Blue.

Ironically, many of Montgomery's
1960s best-sellers are no longer in print.
Among the heavily -produced Verves,
for example, there are only Bumpin',
and two greatest -hits sets-the single-

record Best of Wes Montgomery and
the two -disc Return Engagement. The
even more elaborate A&M albums-A
Day in the Life, Down on the Ground,
Road Song-are all still available. The
best music from these years is on The
Small Group Recordings (Verve),
which has material from a 1965 tour
with the Wynton Kelly Trio, as well as
two lively cuts with jimmy Smith.

OPERA: JON VICKERS (Continued from page 42)

Peter Grimes, a moving Samson, a fas-
cinating Otello. To me, though, he can
also be incredibly mannered. But no
amount of interpretation, (provided he
is singing, not crooning), can take
away the beauty of his tenor or his
thrilling power.

Certain roles have his stamp and
will remain his until an equally power-
ful personality comes along. One of
these is Peter Grimes. From first note
to last he makes this miserable, cruel
man powerful, misunderstood and
strangely sympathetic. One senses his
pain, torment and craziness, but one is
never removed from him. Vickers has
never scored less than an overwhelm-
ing success in this earliest of Benjamin
Britten's operas, and he has long be-
wailed the fact that no record company
has recorded his performance.

This has now changed and before
this article appears, Philips Records
will issue Vickers' Peter Grimes with
Colin Davis conducting. It should be
a treasure, because among his other
virtues Vickers has an eminently pho-
nogenic voice. In fact, no tenor cur-
rently in the big leagues sounds so real
on disc as he does in live performance.
The personality is there, the tension

and the emotion of the voice. And
though Vickers has longed to see his
Grimes on record, he and we are
lucky to have most of the rest of his
repertory on a variety of albums.

His Florestan in Fidelio can be
found on Angel (S-3625) in a per-
formance filled with his best singing
and almost total lack of the occasional
huskiness than can sometimes creep
into this voice. His Leonore is Christa
Ludwig, recorded when the role was
totally within her grasp. The problem
of the performance, and it is a big
one, is the conductor, Otto Klemperer.
Although a genius himself, he reads
Beethoven's titanic treatise on liberty
in the slowest manner imaginable, thus
robbing it of much inner intensity and
fire. But Vickers gives one of his great-
est performances.

Another role early associated with
the Canadian is Aeneas in Les Troy -
ens, and the only recording of the
opera (Philips 670 9002) has Vickers
in wonderful form under the baton of
Colin Davis. Vickers as Aeneas has a
full panoply of emotions: he must be
heroic as he leads his men out of Troy
and into battle for Dido, a romantic
lover of Dido as well as a brooding,

OK. SO YOU KNOW THAT USABLE
SENSITIVITY ISN'T SOMETHING
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SESSIONBut do you know all the nitty
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dreaming hero forced to set out for
Rome. Throughout he has an epic
sound in his voice.

Another role for which he is rightly
famous is Saint-Saens' Samson. Though
there are oratorio aspects to his work,
it is an opera and demands a straight-
out singing hero who can still be con-
vincingly lost in his love for Dalila.
Vickers handles the assignment with
thrilling intensity as does his exciting,
if always a bit crude, Dalila, Rita Gorr
(Angel S-3639).

In the area of controversy comes
Vickers' Otello, best heard with Kara-
jan to the Desdemona of Mirella Freni
and the Iago of Peter Glossop (DK
SX 3809). Vickers is acclaimed over
much of the world for his Moor, and
he appeared in September on the first
Metropolitan television presentation of
this season in this role. My problem
with his Otello is the very quality of
reason and intellect that characterizes
so much of what he sings. To me, he
has always played Otello as though he
were Hamlet, without the uncontrolled,
purely emotional passion vital to the
plot. That this is a minority report can
be found in the number of Otellos
Vickers has performed, always to vast
enthusiams. His singing of the role is
strong, though in this as in much of his
Italian singing, his mannerisms often
verge on the precious. He is indeed al-
most too precise in his way with the
notes and his varying of dynamics:One
is conscious of his thinking, again and
again, not the emotion of his singing.
But the recording is a famous Otello-
not because of Vickers or Karajan or

because it is very Italian, but rather
because the recording is never less than
interesting.

Other Italian roles-and French-
have not proved ideal. A performance
such as Radames (London 1393) does
give us the young Vickers with the
young Leontyne Price as Aida, but
there are better operas for him and her
second Aida is a more exciting per-
formance.

But what about Wagner? Acclaimed
at the beginning of his Met career as
the hope of the Wagnerians, he has
sung only a few Wagner roles to date,
never touching either Siegfried, Wal-
ther in Die Meistersinger, Loge, Lohen-
grin, or Tannhaeuser. Finally, next
spring he will sing his first Metropoli-
tan (and U.S.) Parsifal for which he
was announced in New York 18 years
ago. Many reasons-some sensible,
some not-have been given for his not
taking on these roles, but he has not
done so. And though his voice may
have stayed better with the flexibility
brought from a variety of repertory, it
is a pity that this perfect sound for
Wagner has not been used more in the
works of the German composer.

Tristan, however, was taken on by
Vickers a few years ago, and there is
a fascinating recording of the opera,
with Herbert von Karajan in the pit
(Angel S-3777). It was made before
the tenor had sung the role anywhere,
and it therefore does not have the ex-
perience of phrase that it might. It is
commanding, however, and though
there are passages too stylized and-
because of Karajan's preference-too

cosmeticized, it is a marvelous inter-
pretation. \Tickers really sings the third
act, and makes one suffer as only a
great Tristan can.

For many, Vickers first Wagner in
New York (Siegmund) is still his Wag-
nerian masterpiece, and though it is
found on two recordings, neither is
ideal. The first with Miss Nilsson as
Bniennhilde was made early in Vick-
ers' career, just after his first Met per-
formances, when his voice was at its
most flexible. It is fantastic singing,
but the conducting of Erich Leinsdorf
is pedestrian and the sound is not
great by today's standards (London
1511). Still, it is the way to hear
Vickers' great Siegmund. Unfortu-
nately, his other Siegmund is a classic
statement of what can be wrong with
Vickers when he and Karajan decide
to make a unique statement of a role.
In the Karajan Ring, he serves as a
mannered, molded Siegmund which is
far too much crooned and rarely sung
easily (DG 271 3002). It is a treas-
ured performance for some, but it lacks
the raw physical power combined with
vulnerability that makes Vickers' Sieg-
mund unique.

The history of this complex tenor is
yet to be written, but we can look
forward now to two events: a record-
ing of Peter Grimes and his first comic
role ever-the stuttering figure of Jenik
in Smetana's Battered Bride which he
takes on this month at the Met and
which will no doubt soon find its way
to disc. With Vickers it is always
fascinating to guess what might hap-
pen next.

EQUALIZERS (Continued from page 48)

Actually, even a ten -octave -band
equalizer does not have the resolution
required to compensate for the room
resonances or sharp peaks and dips in
the response curve of the speaker. It
can only control the average response
of the speaker in that octave. Even this
can produce a vast improvement in the
sound quality of the system for re-
search has shown that broad hills and
valleys in the response curve are much
more disturbing, that is, color the sound
to a greater degree, than narrow, sharp
anomalies of the same degree.

Nonetheless, a speaker may have a
peak or dip much less than an octave
wide but still of sufficient width to
create a problem. Need you buy a
one-third octave laboratory equalizer
to compensate for such errors? No.
Another option is a "parametric"
equalizer. The common graphic equal-
izer offers you no control over the
bandwidth or frequency location of
each of its filters. They are set at the
factory to be one (or two) octaves
78

wide and are spaced at regular inter-
vals throughout the spectrum. A para-
metric equalizer affords you control
over the filter width and location as
well as control of the amount of boost
or cut employed.

The center frequency of each of the
filters used in a parametric equalizer
is adjustable about its nominal value.
Some models let you move the filter as
much as an octave above or below its
design -center value. And you can con-
trol the filter "Q" or bandwidth as
well, making it much less than an oc-
tave in width or perhaps even broader
than an octave. Thus, a parametric
equalizer's characteristics can be tailor-
ed to match the particular anomalies
of the room and speaker, and such an
equalizer-even one with fewer indi-
vidual bands than a conventional
equalizer-can actually give you bet-
ter results. However, because of the
greater number of variables involved
(width and center frequency as well
as boost or cut), it is virtually impos-

sible to properly set the controls by ear.
Test equipment is a must.

Once you've gotten your system
equalized, it's a good idea to mark the
control settings. Even better, make a
cardboard template cut to a shape
that matches the control settings. This
is easily done with the "graphic"
equalizer since slider -type (rather than
rotary controls) are used to set the
boost and cut. By the way, there's no
mysterious meaning to the word
"graphic." It merely indicates that the
position of the sliders is simliar to a
"graph" of the equalization you've
used. Once you've made your tem-
plate (or marked the settings), you're
free to alter the controls to compen-
sate for deficiencies in a particular
recording, and you can quickly re-
establish "standard operating condi-
tions."

Where To Hook Up. There are two
places an equalizer can "go," that is
be connected, in a hi-fi system. You
can patch it between the preamp and

HI-FI/STEREO BUYERS' GUIDE



power amp by removing the connect-
ing links between those two sections
in an integrated amp. (Most new in-
tegrated amps and receivers have pro-
vision for separating the two sections.)
Or, you can patch it into a tape -moni-
tor loop. Each type of connection has
its advantages and disadvantages.

In the tape -monitor loop, you need-
n't fear overloading the equalizer when
you turn up the volume, or degrading
the signal-to-noise ratio (by the noise
of the equalizer) when the volume is
turned down. The equalizer is con-
nected "before" the volume control.
The tape -monitor switch also serves to
bypass the equalizer (in the monitor
position) whenever you desire. How-
ever you must forgo this tape input
for other purposes (unless the equal-
izer duplicates the connection-some

do). and you must be sure that the
levels from the various program sources
are reasonably equal and neither so
large as to create an overload of the
equalizer nor so low in level as to be
submerged in noise.

When the equalizer is connected be-
tween the preamp and the power amp,
the tape -monitor input is not lost.
However, one loses the ability to by-
pass the equalizer unless it, itself, has
a switch for that purpose.

Whenever you use an equalizer, be-
ware of turning up all the controls.
All you'll end up doing is creating a
ragged frequency response-the re-
sponse curve of an equalizer with all
controls set for maximum boost or
maximum cut looks like a series of
waves-and you'll likely overload its
output circuits and increase the distor-

tion. The best condition for use is with
modest amounts of boost and cut so
that the average program level at the
output is more or less the same as that
being fed in.

While virtually any equalizer 'can
make virtually any system sound- bet-
ter, even the most exotic equalizer
won't give a rotten speaker a flat re-
sponse curve. The smoother the re-
sponse of the speaker is to start with,
the more perfect the final result will
be and the more impressed you're like-
ly to be with the improvement.

Whether you opt for a simple five -

band equalizer and use is as a "super"
tone control, or go whole hog for a
parametric equalizer and have it set up
with professional equipment, the equal-
izer is one of high fidelity's more use-
ful accessories.

NOISE REDUCTION (Continued from page 41)

which results in an unrealistic per-
formance. They can use gain riding
which means to increase the record-
ing level during quiet passages (so
the soft sounds are not buried in tape
noise) and cut back on the recording
level as a loud passage approaches-
thus avoiding saturation. Finally, there
is peak limiting which, as the name
implies, is to use an electronic limiter
to prevent loud signals from exceding
the capabilities of the tape recorder.
As a home recordist, you may run
into the same problems if you were
to try and record a Sheffield direct-
cut disc onto a cassette. Fortunately,
the 2:1/1:2 compression and expan-
sion of the dbx units allow you to
squeeze much more sound on a tape

Thus far we have discussed getting
rid of noise by using two-way proc-
essors. However, good and useful as
these may be, they can do nothing to
remove hiss from programs which al-
ready exist. In other words, if you are
making a tape recording of, say, a
poor FM broadcast, they can do noth-
ing to clean it up-they just guarantee
that your tape recording will be no
worse than the original signal. For-
tunately for those of us that already
have discs or tapes with hiss, there
are two "after the fact" single pass
processors that do manage to correct
existing problems.

First we have the DNF-1201A dy-
namic noise filter from Burwen Re-
search. The DNF is meant to remove
high frequency noise that is present
in ordinary recordings. Basically, the
DNF is a variable bandwidth noise
gate (variable action filter) and
its operation is determined by the
volume of the signal being fed through
it. A horizontal slide control on the

front panel acts as a threshold adjust-
ment which the consumer uses ac-
cording to the program being proc-
essed and the amount of unwanted
noise in the music. Once it is properly
set, any signal entering the DNF that
falls above the threshold setting is
left alone by the noise reduction cir-
cuitry, while any noise that falls be-
low the setting is prevented from going
any further in the audio system. Also
on the front panel are three push-
buttons labeled "Min," "Med" and
"Max" which, in part, determine the
frequencies at which the DNF will
take effect. This unit is especially ef-
fective at "cleaning up" the sound
from older 78 rpm recordings.

Another single pass noise "filter" on
the market is the Phase Linear AUTO-
CORRELATOR. In the noise reduc-
tion mode, the Auto -C employs a series
of electronic filters (called windows)
that open and close on selected fre-
quencies. When a signal entering the
Auto -C is correlated (having predict-
able harmonics and waveforms) it is
left alone by the windows-that is, the
signal passes through with no altera-
tions. However, if the circuitry senses
uncorrelated random noise (hiss) the
window(s) close and prevent passage
of the signal. Although there is some
necessary overlapping, each window
acts upon a different frequency range,
and can provide more accurate noise
reduction than less effective noise re-
ducers. With this series of frequency
dependent windows a desirable low
frequency signal (say, from a bass cel-
lo) can pass through while the high
range hiss is blocked. An added bene-
fit of the auto-correlator is its peak
unimiter and downward expander. The
peak unlimiter acts on musical peaks

(sudden bursts of sound and musical
transients) that are often compressed
during the recording process. When
the unit senses a very loud musical
peak the gain of the unit is increased
by 1.5 dB-while in medium level pas-
sages it is continuously variable and
automatic. This action, coupled with

HFS3G

UPDATE
A test report on the SAE 3100 power
amplifier appeared in the September/
October 1978 issue. Due to a typo-
graphical error, the distortion measure-
ment was printed incorrectly. The fre-
quency response of the SAE 3100 at 50
watts/8 ohms measured ±0.1 dB from
20 to 20,000 Hz at a distortion no
higher than 0.015% THD at any fre-
quency (not 0.15% as printed). Our
apologies for the error.

As we go to press, we have learned
from SAE that they will offer a new
product in January. The SAE 180 para-
metric equalizer will become available
for $250, the lowest price to date for a
parametric equalizer. Two center fre-
quency ranges are provided for each
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channel. In each range bandwidth is
continuously variable and up to 18 dB
boost or cut may be attained.
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the downward expander (which makes
soft sounds even softer) can provide
an overall improvement of 17.5 dB.

As it is with all single pass systems,
careful adjustment of the DNF and
Auto -C is important. Too much noise
reduction can adversely affect the high
frequency sounds that are a desirable
part of the music. As an example,
consider the sound of a piccolo or the
high notes of a piano-easily distin-

guishable as part of the music. But,
sounds that have harmonics that are
similar to random noise and hiss (such
as brushed cymbals, snare drums and
"fuzzy" synthesizer sounds) can be
mistaken for noise if the units are not
properly adjusted.

The future of audio is bright with
the promise of none of the noise that
plagues us now. Digital tape recording
and pulse code modulated discs can

provide full dynamic range with no
hiss. Unfortunately, although these
types of equipment have been demon-
strated (in prototype) it will be sev-
eral years before they are commercially
available at reasonable prices. Until
they are, we can take comfort in the
use of Dolby, dbx and single pass
systems which are available to help
with the goal of every audiophile-
perfection in sound.

SPOTLIGHT ON: GARRARD (Continued from page 34)

remainder goes to a detector that tests
the signal for characteristics which
predominantly represent clicks and pops.
If the detector senses a click or pop
it sends a signal to a suppressor which
arrives at the same time as the program
itself. The suppression signal attenu-
ates the noise pulse, and the signals
leave the suppressor "popfree" to be
amplified up to line level.

To accommodate the variations in
output levels between pickups, and in
some instances records, the Garrard
MRM has a sensitivity control that
allows the user to establish the "thresh-
old" level for noise suppression. An
LED indicator lamp illuminates when
the suppressor is triggered, and serves
as an aid to adjusting the sensitivity-
just crank up the control until the LED
blinks in step with the noise pulses.

A Large Package. The Garrard
MRM, list priced at $199.95, is housed
in a cabinet 14% in. wide x 11% in. deep
x 2% in. high. Weight is 8.8 lbs. The
front panel has a sensitivity control and
switches for power and suppression in
and out. LEDs indicate power on and
the threshold level. Actually there's no
reason for a package this large. The
whole bit could have been compressed
into a palm -size cube, but it's more
than likely few would pay almost $200
for a small box. Perhaps that's the

reason for the giant size packaging,
which we found a bit of a pain

Measurements? There was no way
we could relate our tests to Canard's
specs. Only Heaven knows what they
were using for test equipment. For
example, Canard claims distortion less
than 0.01% THD. The only thing we
found at this level was noise. Our
spectrum analyzer drew a blank all the
way down to its noise floor of -80dB;
if there's measurable distortion at typi-
cal recording levels we coldn't find
it. Then there's output level. The
brochure claims 8 volts for 2.5 volts in.
There's no modern amplifier that could
handle this level. Using our standard
phono input test level of 3 mV at
1000 Hz, the Garrard MRM's output
level was 0.2 volts-a typical and ex-
pected line level.

How it sounds. The one major diffi-
culty with bucket brigade delay devices
is that they generate a dynamic distor-
tion for which there is presently no
measurement technique. It's a very
subile loss of low frequency definition.
The MRM has it. It takes some hard
A-B'ing and some 15 minutes or so of
listening to notice it, but it will be
heard on the highest quality sound sys-
tems. For this reason we suggest its
use only when required if the distor-
tion is evident on your hi-fi installation.

SIGNAL PROCESSORS (Continued from page 32)

precise frequency between 200 and
7500 Hz. In Fig. 5 we have adjusted
the para's tuning control to 800 Hz
and progressively advanced the level
control for boost and cut with the band-
width set for narrow. This produces
the four peak and null series nearest
the center of the illustration. With the
level controls at the extreme, we ad-
justed the bandwidth control midway,
and then wideband to produce the
broadening equalization pattern you
see on the outer two traces.

Figure 6 illustrates what we can do
using three para sections. First (A), we
used a narrow bandwidth to notch out
100 Hz, as we might do when equal-

izing a low frequency resonance in a
listening room, and we boosted the
highs to 20,000 Hz using full boost,
narrow bandwidth. Then (B) we added
full boost at 1000 Hz with narrow
bandwidth. Finally (C), we adjusted
to provide full boost at 1000 Hz with
broad bandwidth. Note how just the
bandwidth variation at 1000 Hz created
a completely different upper bass to
lower highs response.

These are just a few examples of the
versatility of the parametric equalizer.
A four -section model, such as the SAE
2800 permits the most flexibility, par-
ticularly if you intend to use it to

(Continued on next page)

Most of you will never hear it, or if
noticed, won't be bothered.

Summary. If you're into restoring old
recordings, or just want to restore en-
joyable listening to old, poorly handled
records, the Canard Music Recovery
Module is just the thing for you. It does
what it is supposed to do exceptionally
well. For additional information on the
MRM, circle Number 70 on the Reader
Service Card.
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CLASSIFIED

MARKET PLACE
HI-FI STEREO BUYERS' GUIDE-PUBLISHEC Bi-Monthly. The rate per word for Classified Ads is $1.00 each
insertion, minimum ad $15.00 payable n advance. Capitalized words 40c per word additional. To be
included in next issue, write to R. S. Waynrr, DAVIS PUBLICATIONS, INC , 380 Lexington Ave., N.Y. 10017

AUTHOR'S SERVICE

PUBLISH I'M'S, Boon ' our no,
tiara. Publicity. athertising, beautiful hooks. All
subjects invited. Send for fact -Oiled booklet and free
manuscript report. Carlton Press, Dept. SNINI, 81
Fifth Avenue, New York 10011.

BLUEPRINTS PATTERNS & PLANS

NEW CRAFT PRINT CATALOG -Choose from
over 100 great easy -to -build plans. Send $1.50
(completely refunded with your first order). BOAT
BUILDER. (CP Div.) -380 Lexington Ave.. NewYork, NY 10017

BOOKS & PERIODICALS

HOW To Get 1001 Things Free. Exciting book
shows YOU how. Free details. Country Nook, Box
6o0B, Bellefontaine, OH 43311.

BOOK SALE, large selection. Free catalog. R.
Cochren, Dept. DP6, 120 McClure Ave., Syracuse,
NY 13205. Dealers inquiry accepted.

INFORMATIVE HANDBOOK -For people with an
interest in electronics and desire to know more.
Covers basic electricit>, resistors, capacitors. micro-
waves, facts on frequency, about fuses, circuit break-
ers, crystals and much more. Send $1.50 for your
Copy (includes postage) to: Electroics Theory Hand-
book, 380 Lexington Avenue. N.Y . NY 10017.

BUSINESS OPPORTUNITIES

41.200.00 MONTHLY CORRECTING PUPIL'S LES-
SONS!!! Start Immediately. Free Report. Send self-
addressed stamped envelope. Home, Box 9201-66131.
San Diego, CA 92109.

1000;i PROFIT Bronzing Baby Shoes. Free Litera-
ture. NBC. Box 1904 -DC, Sebring, FL 33870.

GUARANTEED WEEKLY Income of $178.00 ($35.60
daily working one hour at home). Earnings guaran-
teed. FAS. Box 13703, San Antonio, Texas 78213.

STAY HOME! EARN BIG MONEY addressing en-
velopes. Genuine offer 100. Linda>, 3636 -DA, Peter-
son, Chicago 60659.

MARIA'S Ideas. Free Information. 3 Manor Way.
Galveston, TX 77550.

$60 hundred addressing envelopes. Guaranteed
earnings. Rasmussen, DP19, 1747 N. 450 E. Ogden,
UT 74404.

"HOW TO RECRUIT COMMISSION SALES-
PEOPLE! Free Details! Success Publications, P.O.
Box 35305. Edina, Minnesota 55435.

DIRECT TO FARM SALES. New Patented Prod-
uct! $100./Day. Free Details! Conservtek, P.O. Box
35345, Edina, MN 55435.

DISTRIBUTORS. JOBBERS. WHOLESALERS. New
Products. Earning potential unlimited. 13>rd House,
Box 5090-F10. Florence, SC 29502.

$350 weekly mailing letters. Free details. Bronx -
vine House, Box 311-D. Bronxville, NY 10708.

WHOLESALE Rubber Stamp Outfits. Supplies.
Catalog $1.00. Martin, 1432D Major, Jefferson City,
MO 65101.

$30.00 HUNDRED stuffing our circulars into
stamped addressed envelopes. No limit. Beginners
Ka 42.00. Colossi. Box 318 -DC, Brooklyn, NY 11204.

BIG Profits . Selling Books By Mail. TUrnbull-
D2. 13-6701, Burbank, CA 91510.

$3000.00 MONTHLY. Start immediately. Stuff en-
velopes at home. Information, send self-addressed
stamped envelope. Village, Box 508-101. West Covina.
CA 91793.

ARAB MONEY TO LOAN, INVEST. An> Purpose.
$10,000- 610.000,000 Details $1. Arab -DP, 935 N Main,
Vidor. TX 77662.

445,000.00 GUARANTEED In three weeks. Send
stamped addressed envelope: VERNE, Rte. 6 BOX
1293, CONROE, TX 77302.

$12,000 yearly possible. Sell books by mail. De-
tails 150 stamp. Foster's, P.O. Box 3563-B, Bir-
mingham, AL 35211.

WHOLESALING -THOUSANDS OF ITEMS. $10.00
SECURED DEPOSIT BRINGS GIANT CATALOG
PLUS SUCCESS PROVEN MARKETING PLANS.
MEEHAN COMPANY, 221 S. MICHIGAN STREET.
ELKHART, IN 46514.

$250 Weekly Mailing Our Circulars. No Gimmicks.
Free Details. Robinson, Box 415, New Hartford,
NY 13413.

BUY IT WHOLESALE

SAVE MONEY! Buy low cost itt-tns 5 catalogs
$4.00. World Directory $3.00. International Directory
93. 1001 Things Free $2.00. All (8i $10.00. Win-
chester Enterprises. Inc., 2807BC Hargrave Street,
Phila., PA 19136.

EDUCATION & INSTRUCTION

COLLEGE degree by mail, via res'ime. Education,
256D South Robertson, Beverly Hills, CA 90211.

GET INTO BROADCASTING. Become DJ, engi-
neer. Start your own station, get free equipment,
records. Free details. "Broadcasting." Box 130-
G -1E, Paradise, CA 95969.

UNIVERSITY DEGREES BY MAIL! Bachelors,
Masters, Ph D.s.. .. Free revealing details. Coun-
seling Box 3.9-11F-1. Tustin. CA 02680

FARMS, ACREAGE & REAL ESTATE

LAND bargains. Lots-$5.Houses -$50. Send for
free details. Boggle Publications. Box 1293, New
Vol k. NY 10009.

FORMULAS & TRADE SECRETS

HAVE Roaches? Formula to Get Rid of Them.
Send $2.00 to: Darby, 10 Dalton Rd.. Hensley, AR
72065.

FRANCHISE OPPORTUNITIES

2000'; profit selling Allot -motion by mail, free
details. International, 1 Tay, Dartmouth, N S
B2X IK5.

HI.FI EQUIPMENT

GO To Bed With Music. Control 1 Automatically
switches your system off. Works with Records. Tapes,
Tuners. $60.00. Eleetromedla. P.O. 2611, LI>Ingston,
NJ 07(139.

SAVE 505e BUILD YOUR OWN SPEAKER SYS-
TEM. Write McGee Radio Electronics. 1901 McGee
Street, Kansas City. MO 6410g.

HOME WORKSHOP SUPPLIES

TURN SCRAP 1V001! into Itoals. Lamps, etc. Com-
plete Directions. Jig Plans $3. Halerigt. Box 13422,

31601.

HYPNOTISM

FREE Fascinating Hypnosis Information! Start-
ling! DLMH. Box 487 Anaheim, CA 92805.

JEWELRY

FREE' 46 page color jewelry catalog. Russo, Box
1106-D. Wayne, NJ 07470.

MONEYMAKING OPPOVUNTIES

$250.00 profit/ thousand possible -stuffing -mailing
envelopes. Offer: Rush stamped addressed envelope:
Universal-ADVS X16180 Fort Lauderdale. FL 33318.

FANTASTIC Profits: Mailing Circulars. Free Sam-
ples. Grahamco DPBX 99371. Tacoma, WA 98499.

$180.00 WEEKLY Mailing Circulars. Start Im-
mediately. Everready, 422 Clermon'. Ave., Brookl>n,
NY 11238.

$300.00 WEEKLY, Mailing Circulars. Write: Mc-
Guire, Box 91054, Tacoma, WA 98491.

$2,000.00 MONTHLY Possible Stuffing Envelopes!
Send Slam red -Self -Addressed Envelope. Continental,
Box 3419D, Mission Viejo, CA 92675.

$83,501.00 FREEBIES WAITING! GOVERNMENT
DIRECTORY $3.00. PALMER, B124400. Phenix
City, AL 26867.

EXCELLENT Second Income Without
Your Home. Send sell -addressed stamped
to Ben E. Johnson, 9152 S. Carpenter St..
IL 60620.

Leaving
envelope
Chicago.

$300 WEEKLY! Home Marling Program. Details:
Thomas, Dept. -D1. Box 11773, Charlotte, NC 29220.

HOMEWORKERS Needed! $600 weekly addressing.
mailing Ideal for students. Box 1874, Htfd., CT
06144.

$500 CASH ADVANCE; stuff 1000 envelopes. In-
formation: SASE. Freedom M112, box 1060. Orange
Park, FL 32073.

MAKE YOUR CLASSIFIED AD PAY. Get "How
to Write A Classified Ad That Pulls" Includes cer-
tificate worth $2.00 towards a classified ad in this
publication Send $1.50 (plus 25c for postage) to
R. S. Wagner. Davis Publications, Inc., Dept. CL,
380 Lexington Ave. New York, NY 10017.

MONEYMAKING OPPORTUNITIES-Cont'd

$200 WEEKLY stuffing envelopes spare time pos-
sible. Details, stamped, self-addressed envelope
Mail Sales -I, 8023 Leavenworth Rd., Kansas City.
KS 66109

$45,000 In Three Weeks -Guaranteed. $1 for Info
& Handling. John Davidson, 5483 Holly Ridge,
Cam trill°, CA 93010.

FREE details, $9 profits on $10 orders. Inter-
national. 1 Tay, Dartmouth, N.S. B2X IKS.

STUFF Envelopes, $500/Thousand. Free Details.
Cew CompanY, 533 Wooster Road. Mt. Vernon,
OH 43050.

MOTION PICTURE PROJECTORS,
FILM, SLIDES & SUPPLIES

FREE discount catalog. Super 8, 16mm movies, sup-
plies. Coastal, 1428R San Marco. Jacksonville, FL
32207.

OF INTEREST TO WOMEN

CASH FOR BOX TOPS, Labels. Information
200. Refund Bulletin D, Box 253, Valley Park.
MO 63088.

$35 Hundred Mailing Commission Circulars. No
experience necessary. Rush 35e and self -stamped.
self-addressed envelope to: Millers Enterprise, 421
W. Caron St , Phoenix, AZ 85021.

PEN PALS

JOIN North America's leading penpal club. Details
from Friends Worldwide CP-95/F Anjou, Montreal,
H1K 465.

PERSONAL

NEW Luxury Car Without Cost! Free Details.
Codex -CC, Box 6073, Toledo, OH 43614.

NEED Money? Any amount -any purpose. Quick -
cash signature loans. Business or personal. Free loan
source application. Write: Interstate, Lee Colonial
Bldg -C, Box 161, Hazleton, IN 47640.

FOR anyone who wants the satisfaction and econ-
om7 of repairing, furnishing and maintaining the
furniture in his home. Snd $1.50 (includes postage)
to FURNITURE, 380 Lexington Ave., New York.
NY 10017

RAPE ALARM PROTECTION from would be rap-
ist. Protex, P.O. Box 4249, Long Beach. CA 90804.
04.95-500 handling.

DO YOU KNOW "How to Write a Classified Ad
That Pulls" includes a certificate worth $2.00 toward
a classified ad in any of our publications? For your
copy send $1 50 (plus 25C for postage) to R. S
Wayner, Davis Publications, Inc., Dept. CL. 380
Ledngton Ave., New York, NY 10017.

FREE. 1,000 LADIES PHOTOS. World's largest
Matrimonial Catalog. Postage Handling $1.00. Inter-
cot'tact, Box 12, Toronto, Canada M4A 2M8.

FREE electric vibrator! Send $1 00 postage. New
7247 Eccles, Dallas, TX 75227.

' DATE WITH DIGNITY" Professional Matching.
Drawer 6765, Fort Worth, 76115 (817i 921-0281 Any-
time.

PHOTOGRAPHY -PHOTO FINISHING
& SUPPLIES

SAVE HUNDREDS OF DOLLALRS!'!! Make your
own S & M Densitometer. Send $3.00 for detailed
drawings and instructions. A must for successful pho-
tography in >our darkroom. Order direct: S & M In-
struments, Dept. 11F-1. 380 Lexington Ave.. New
Yc.rk, NY 10017.

RADIO & TELEVISION

LINEAR AMPLIFIERS, 25-100 watt solid state.
OMNIPOLARIZED BASE ANTENNAS. Portable mu -
bile. memory 300 MHz FREQUENCY COUNTER. Con-
struction plans: $3.00 each, 3/$7.50. Specify fre-
quency band! Kits available. Free catalog! PANAXIS
Box 130-G1E, Paradise, CA 95969.

RUBBER STAMPS

RUBBER stamps made. Three lines $3.75. Rubber
Stamps, B -1337 -El. Waldo, AR 71770.

TIPS FOR THE HOME, ETC.
25 WEEKEND BUILT-IN PROJECTS -Practical

design for home shop buffs who enjoy working with
wcoch tools, materials and techniques. Send $1 50
for your copy (Includes postage) to Davis Public's-
tic.ns, Inc., 380 Lexington Ave., New York, NY
10017.
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gives you the absolute tops in
number of equipment test
reports per issue. We don't just
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report on all levels of more
manufacturers' lines than any-
one else.
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(outside U.S.A., possessions send $4.00)
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HIGH BLOOD PRESSURE.
Treat it...and live.

The National High Blood Pressure Education Program,
U.S. Department of Health, Education, and Welfare.

tailor the sound of your source ma-
terial while making your own record-
ings. As for equalizing a room, there
is considerable argument whether a
parametric or graphic equalizer is pre-
ferable. It all depends on personal
perference.

That about covers the gamut of cur-
rently available signal processors. This
article should serve you well as an
introduction. Details on the major types
of signal processors are to be found in
features elsewhere in this issue. Happy
hunting!

SOUND PROBE (Continued from page 26)

of completeness, clarity, and candor.
All this thoughtful engineering pays

off in the kind of sound that-like
good health-is hard to describe. It's
always easier to tell the symptoms of
illness-to pinpoint what's wrong. But
just plain feeling good is hard to put
in words. And this speaker just plain
feels good-with all kinds of music. All
the sound is there-top to bottom-and
nicely spread out, too. Big symphony
orchestras roll out with clarity and ease,
and they stay that way even at top
volume and at moments of musical
climax. Heavy rock comes through
without blur, and you can follow every
strand in the brassy texture of jazz.
Voices retain their true character and
personality.

But we wouldn't be critics if we
didn't have at least one beef: Treble
projection from the rear tweeter is

naturally affected by speaker placement
and the resultant reflections. This may
cause either a trace of harshness (ex-
cessive upper midrange) or a slightly
hollow sound (not enough midrange).
But these variables-inherent in the
basic concept of the speaker-are easily
adjusted by altering the speaker dis-
tance from the rear wall, angling the
speaker, or by adjustment of the
tweeter level control on the separate
equalizer.

Each speaker weighs in at 42 lbs
and, with dimensions of 291/2 inches
high by 16 inches wide' by 101/2 inches
deep is fairly compact for a floor -stand-
ing model. Nominal impedance is 8
ohms. The finish is an attractive walnut
veneer blending nicely with a brown
grille that drapes over the top front.
The pair of speakers, including the
equalizer, sells for $675. A

LED INDICATORS (Continued from page 38)

scene. Audio Pulse, Inc., for example,
has a dozen of them in its Model One
digital time delay system. Eight of
them are green, with 0 dB-the maxi-
mum operating level, indicated by an
..mber light, and three red ones show
overload conditions. ADS (Analog &
Digital Systems) uses three groups of
four LEDs in its Model ADSIO acous-
tic dimension synthesizer, described as
"A complete third generation digital
time delay system." One cluster in-
dicates "stage" distances; one indicates
the type of environment acoustics; and
the third group is for peak level in-
dications. Advent in its brand new
"Soundspace Control" uses eight LEDs
in two layered banks of four to indi-
cate operating levels for each stereo
channel. A fourth company, Bozak,
also uses LEDs, in this instance in the

Model 902, a time -delay with integrat-
ed amplifier. The display consists of
LEDs arranged in two vertical bars,
calibrated from 0 dB to minus 30 dB.

Record Players. Record -playing
equipment has also come to capitalize
on LEDs. A case in point is the
Philips AF -877 all -electronic turn-
table that not only uses LEDs for
various mode operations, but also fea-
tures a series of nine LEDs to monitor
platter speed and help the listener
vary the pitch of the player.

Another case in point is Dual's new
Model 731Q quartz -controlled direct
drive turntable. Utilized in it is a
two -range LED display covering 12
increments of pitch control over a five
percent range. Readings can be ob-
tained at low and high levels, for su-
per -precise speed adjustments. A

CONCERT HALL AMBIENCE (Continued from page 45)

seconds) and little reverberation, for
the music is designed for the smaller
room. Full-scale romantic music sounds
best in a large hall, and a longer delay
and a bit more reverb is appropriate;
organ work designed for a live church
can be helped by yet a longer delay

and a healthy bit of reverberation. Re-
gardless of the type of music you like,
the ambience simulator puts you in
control of the apparent acoustic sur-
roundings. If you want to hear a string
quartet in a cavern, the simulator will
satisfy your whim. A
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he new Model 301 Wit- 3r improved tweeter that :cok three years
periect innovative DJ al Frequency re -wool, that

e vers smoother midrange response. A in! qt. e tweeter 3-Dtec:ion
occult that virtually el imi- ales tweeter bu-ncut And a subtle exterior
mzdif cation that makes he Model 301 more
elegant than ever.

Bul eN.en wit) changes, tie viodel .1'01 retains
its conven ional personality.

It is, after all, a Bose DireciReflecting '
speaker system Which reans it uti izes a care-
-ulty prDduced balance of r3flectec and direct
sound 'o cive you the soe.tial realisT of alive
De-formano From near v every location in
your lister ing room, you hear accurate stereo
oe aroe. Accurate local on of each insIrt.men1,
each note Clearly, prec se y And w th a 'ull-
nass and richness you may have thought

impossible from sucn a -Dornpac- er closi_ re.
As a matter .31 fact, tne ftiiocel 301 delivers a level of parformance
which sinpfy astounds irst-time iSteners.

I: :M. Id haz.pen to yoJ Ask your Bose dealer to
dcmDnstrate the Model 301 against any book -
shell speacer regardlesso o -ace
-ten ask him to de:nonstrwe le Model 301
acainst even much larger s`. makers. In each
case, you hill hear an open( SPECIOUS sound
It at expands the conf Ines c f yc ur listening
room Sud3enly, ycu are ir 3 I wger, more open
s)ace, listening to music as itvou were hearing
t 'or the first -me
\j other toocshel- speake-e-en approaches
:he s.patia realism of tte r exv tiodel 301 See
your Bose dealer for a der' rtstrat ion and hear
wriar we mean.

For complete technical orfc17713t ton )n there./ fvocel 301 spec ker system, wri-e Bose, Dec-. T, The Mountain, 7rarr inchiar-h, MA 01701
Cove'XI by paten rights issu-xl andpe-ding

Circle . 45 Cn Reader Service C



We didrr have to make a better2 crack
than our RS -1500 So we made a track
Introducing the RS -1506

Ingenuity is trLly rare. Re=eated ingenu ty is true
genius. Like the Tecini:s 4 track RS -1506. It offer!
twice the program clime of cur 2 -track RE -1500.

It also offers tFe clod -winning RS -1500's
"Isolated Loop" tc pc tr ArTs.00rt with a qL.artz- ocked
phase -controlled, d rec--drive capstan.

By isolating fie tape from external influence!
we minimized tcpe ten: on to a constant 80 mgs.
Providing extreme I), stcbl tape transport and lov.
head wear. While reduc. rig modulation noise Ind
wow and flutter too port where they are barely
measurable on conv.ent,oral laboratory lequicmert

Electronically, -oo,,Te:hnics RS -1506 provides
the same level o: profes; oral control as is
predecessor. A sepcsroterr crophone amolifier.
Mixing amplifier. Ard separate three -position bias
equalization switches. le IC full -logic funcfon
permits absolute fneedcrr in switching modes. TechnicsAlso available is an opt full -feature nfrared
wireless remote co it-ol IP.P- 070). It lets you operat. Proiessiorel Series

-411-110.-.21 0i Reader Service Card

all transport- funcfors cnd re:ord from J p tc Z.0 feet.
For the so-ne per'crman:e as the RS-- 5C.46 with

the con yen erce co' ai-c reverse, there s tie RS -1700.
Campo -especif cations. Even wig- -he Pest 2 -track

decks. SYSTEM: 4 -track. 2-chairiel -ecp-d ra,
playbcck and era!e.2-t-ack, 2-channe o oyood(
4-heac system -T. FREQ. FE5P.: 30-30,000Hz, =--3cB
( 1043 rec. even at 15 ps. WOW di FLU -TER: C. 018%
WRMS at 15ips.SiN RA -10: 57dB (NAB .meichied)
at 15ips. SEDARATION: Greater than 5CcB. RISE lIME:
0.7 sec;. SPEED DEVIAT ON:  0.1% wOli 1.0 c -
1..f mil tape at lips. SPEED FLUCT.:0.05..10 wi-F 1.0 or
1.5mil lope at 15ips. PITCH CCNTRCL: ,%.

Technic! 4 -crock RS -150d c nd a ito-rawer;e
RS -1700. A rare ccrr bin ption of audio -ecirolocy.
A new !tandc rd of a _odic. excellence.




