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Now the world's finest tonearm
starts at less than $135.

Complete with drive system.
You don't have to wait till someday to play your
records with the world's finest tonearm. A Dual
tonearm-mounted in a four -point gimbal. You can
afford one right now.

We have designed into our lowest -priced turntable,
the new 1237, the very same tonearm (and drive
system) formerly available
only on our highest -priced
models.
Advantages of the four -
point gimbal suspension.

If you're not familiar with
the gimbal, it's understand-
able. Few other tonearms,
at any price, have one-
despite its widely
acknowledged superiority.

A true four -point gimbal
centers, balances and pivots
the tonearm mass at the
precise intersection of the
vertical and horizontal axes.
The tonearm maintains
the perfect balance in
all planes essential for
optimum tracking.

Straight-line tubular design
(for maximum rigidity and
lowest mass) and the settings
for zero balance, tracking
force and anti -skating are,
like the gimbal, identical in
every Dual tonearm. The
tonearm establishes and maintains the correct
cartridge -to -groove geometry, and allows the stylus to
trace the groove contours freely, precisely and with
the lowest practical force. In short, flawless tracking.
Advantages of the Vario-belt drive system.

Another important inheritance is the Vario-belt drive
system. It consists of a high -torque synchronous
motor, a precision -machined Vario-pulley, a precision -
ground belt and a machine -balanced, die-cast platter.
The Vario-pulley simply expands and contracts for
reliable fine -speed adjustments.

There are no complicated mechanics or electronic

circuitry, which add nothing but cost.
Versatility and reliability too.

We've just described the qualities of the new Dual
fully automatic line that will make your records sound
better and last longer. But there's more. For versatility,
you have fully automatic and manual start and stop,

plus provision for multiple
play. And cue -control
damped in both directions.
Plus pitch -control, rotating
single -play spindle and
multi -scale anti -skating.

Everything we've
described applies to the
1237, which is, incredibly
enough, our lowest -priced
model. And where the 1237
ends, the 1241 and 1245
begin. With an even higher
degree of performance.
And very handsome, low -
profile contemporary bases.

One further point. All Dual
turntables are ruggedly built.
They need not be babied, by
you or anyone else in your
family. As any Dual owner can
tell you, they are designed
to last for years and years.

Now we suggest that you
visit your favorite audio dealer
and see first hand what Dual
engineering is all about. You

may then wonder why no other manufacturer puts so
much care and precision into a turntable. The answer
is simply this. For more than seventy-five years,
craftsmanship of the very highest order has been a
way of life with the Dual people in the Black Forest.
As nowhere else in the entire world.

Dual 1237: less than $135; base and cover less than $30 additional.
Dual 1241: less than $200; including deluxe base and cover
Dual 1245 less than $230; including deluxe base and cover.
Other Duals to $400. All with two-year limited warranty.
Actual resale prices are determined by and at the sole discretion of

I authorized Dual dealers.

Dual

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

?144-;.;

An electronic computer controls the speed;
electronic circuits control everything else.

The Philips CA 312 Electronic Turntable gets its go
from a low -rpm, servo -controlled d.c. motor, much the
way the best (read: expensive) turntables do. But then
the GA 312 goes the best one better.

Once set, the GA 312 regulates its motor with a
mini -computer. The computer constantly corrects even
the slightest variations in speed at the speed of light.
Electronically.

Wow, f Letter and drift are so low as to be virtually
undetectable; cart-idge trackiig forces and line -voltage

fluctuations leave the GA 312's
The Philips GA 312 Electron!: Turnable
Litre than mechanical. Less than $20)*

precise speed unaffected. However, if you want to alter pitch, a
strooe ring and two potentiometers put electronic control at
Your fingertips.

COMPUTER CONSMIVRY MAINTAINS SPEED

Electronic touch controls
eliminate vibrations.

You start, stop and .1
switch speeds on the OCAV 'OR
GA 312 electronically, bybelvtAeATOR
merely touching buttons, featherlightly. You don't push, so

you can't give the stylus the shakes.
To further immunize the GA 312 against mechanical

and acoustic feedback, Philips engineers float the platter and
tonearm on a cushioned subchassis, while rigidly mounting
the motor to the main chassis. Only a shock -absorbing,
precision -ground belt connects platter and motor

Even to shut off the motor at the end of a record,
Philips has replaced mechanics with electronics and optics.

For the GA 312 shuts itself off-simply and silently-by interrupting
a light beam with a hidden lever that parallels the tonearm.

0= course, the arm's
geometry, adjustments and PHILIPScor trols are as advanced as
the motor's controls. And
you know how advanced
these are. opt,ona, wit, Beare,
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HIGH-FIDELITY LABORATORIES
For the name and address of your nearest franchised Phi ips dealer.

call 800-243-6100, day or night toll-f-ee.
In Conn: 1-800-882-65001
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Most quality cassette decks look
pretty much alike on the outside.
So at first glance you might take
the new JVC KD-35 for granted.

But take a second look.
You'll see something no other
make of cassette deck has-five
peak -reading LED indicators.
With a faster response than VU
meters, or even peak -indicating
meters, they help you avoid
under -recording and they
eliminate tape saturation and
distortion. It's as close as you can
come to goof -proof recording.

Then there's JVC's exclusive
Sen-Alloy head for record and
playback. Designed to give
you the best of two worlds, it

combines the truly serf tive
performance of permaloy with
the ultra long life of ferrite.

Of course, the KD-35 has
many other features like Dolby,
bias and equalization switches,
and automatic tape -end stop
in all modes. It's also possible
to go from one operating mode
to another without goirg through
Stop. What's more, you I never
have to miss taping a favorite
broadcast because you're not-

We build in what the others
leave out

Circle No. 9 On Reader Service Card

there; just connect :he K D-35 to
a timer and switch to automatic
record.

And yet, with all this built-in
capability, the new JVC KD-35
is priced just above the least
expensive model in JVC's new
cassette deck lineup. Just
imagine what our top model
is like.

JVC America Company,
Division of US JVC Corp., 58-75
Queens Midtown Expressway,
Maspeth, New York 11378
(212) 476-8300. For nearest JVC
dealer call toll -free (outside N.Y.)
800-221-7502. Canada: JVC
Electronics of Canada, Ltd.,
Scarborough, Ont.

Dolby is a trademark of Dolby Labs inc

JANUARY/FEBRUARY 1978 3



Before
you buy
stereo

headphones,
get

some
good

advice.

Theirs:
Julian S. Martin

HI -Fl STEREO BUYERS' GUIDE, March -April, 1976

"Superb from every viewpoint. An outstanding achievement in headphone
design. One of the most comfortable."

The Len Feldman Lab Report
TAPE DECK QUARTERLY, Winter, 1975

"Response of these phones extends uniformly from 20 Hz to over 22,000 Hz
with no more than ± 2dB variation over this entire range...this is nothing

short of incredible."

New Equipment Reports
HIGH FIDELITY, January, 1976

"The sound quality the AT -706 presents [to youl is exceptional: very wide
range and smooth...Within this excellent operating range the sound is

exceedingly clean and open...an extremely fine stereo headset."

If you asked the critics they'd tell you to listen critically to a variety of
products before you buy. We agree. Because the more carefully you listen,
the more you'll be impressed by the sound of Audio-Technica.

AT -706
Electret Condenser
Stereo Headset $129.95
Our finest Personal Transducer

aucho-technics.
® INNOVATION  PRECISION  INTEGRITY

AUDIO-TECHNICA U.S., INC., Dept. 18BG , 33 Shiawassee Avenue, Fairlawn, Ohio 44313
Available in Canada from Superior Electronics, Inc.
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A major advance in cassette deck design.
The new Sansui SC -510a

If you''elcoking for a cassette deck th:t corn -
b nes -he cot-% enience o' -he traditiona cassette
deck wi-h -onal excellence of open reel, Nou

-i't loog any further. Because the Earsui SO -5100
g ves you tot- And more.

Here's rho Performance meets th-e stcridards
o- toe a \,'s most acvancec component vste-ts. All
music al signals are reproduced clean y and without
d storioi becar_se of the wide frequency r-Donse
(20-17 000-1z, chromium), excellent signal-to-rioise
ratio i 57dB, w th Dolby*) arid unusually law vt.cw and
flutter (Q05% WRMS).

The SC -5170 is ultra -convenient to use.Solenoid
coeration pants controls that easily respond to your
igh+est -OUCt' . Aid with he elec--onica I /-

con-rollec tape -ranspori You ge autorca-ic
clay and rezect. The illuminated memsyy
counter is als:. automatic.

For acded convei ence the SC-51CC,
when used 'pith 0 timer, w I reccrd off your
tuner or rece Ye, unaffenc ed. Or it will
wake you gently in the mcming with your
favor te music

Tie Si::.51D0 offers d I the features you'd

JANJARY/ FEBRUARY 1978

erect i a superior .7.:c iSPATP._. deck. Such as large VU
meters a peak lave inde2ator, ine input/mic mixing
copat ilty,and bias ananal ecual zation controls for
every taoe. We've a sc ceded something you didn't
expect, Sansui's cxc usiv.?. Tape Lead -In** Just
touch the control and the -ape advances past the
leader tp the first pont su the for recording. You
need -iever miss or soot to start of a recording again.

iirect-O-Mat c pad ng s another Sansui
e>clusiv?,. It makes 'co dilog and unloading a snap,
gives ycu access tattle -ape well for instant insertion
and easy cleanirg cf to i.eacs, and lets you see the
direction of the tape aid row -nuch is left.

Now you rcv-z-, aassetie deck conven ence
to open reel performance.

6, I for less than $600 t. Hear
he new SC -5100 at your
--aichsed Sansui dea er. We
II -ink you'll agree you've
never heard anything like it

"tacemark of Dolby Laboratori as. Inc
Tatent pending
inpproximate nationally adverlsed value
AC.fx31 retail price set at the option of the
iniiiiducl dealers

SANSUI ELECTRONICS CORP.
Woodside, New York 11377. Garden=., California 90247

SANSUI ELECTRIC CO.. iJ D., Tokyo, Japan
SANSUI AUDIO EUROPE S.A., Antwerp, BelgiJm - In Caiada Electronic Distributors

CirzIe No. 18 On Reader Service Card
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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 0.01ric 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

Circle No. 17 On Reader Service Card
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THE
LATEST HI-FI
COMPONENTS
IN OUR...

A,DIO
SHOWCASE

Infinity Black Widow Air -Table

Infinity's Black Widow Air -Table plat-
ter "floats" on a cushion of air instead
of resting on a conventional mechani-
cal bearing. This system is said to elimi-
nate a major potential source of rumble
and transmitted high frequency vibra-
tion. The "air" is provided by a small,
silent pump mounted in a compact,
separate enclosure. The Air -Table's
electronic servo drive is coupled to the
platter by a new balanced belt system.
The tone arm is the Infinity "Black
Widow" unit which dispenses with the
conventional head -shell to reduce the

Circle No. 103 On Reader Service Card

effective mass to 3 grams, and thereby
permits high -compliance cartridges to
operate at full potential. The platter/
arm assembly is mounted on a separate
sub -chassis, suspended on pendulum
springs to prevent rumble and feed-
back. Other features: 4 to 8.5 gram
cartridge accommodation; adjustable
stylus force calibrated in half -gram
steps; anti -skating adjustment; 33 and
45 rpm speeds; illuminated strobe;
start-up in about one revolution. Specs:
rumble, better than -70 dB (DIN 'B');
wow and flutter, better than 0.025%
RMS. Price: about $400.

Frazier Monte Carlo Speaker
Frazier offers an improved Monte
Carlo loudspeaker that features an "ex-
tensively" re -designed tuning slot that
allows the new system to breathe better
and thereby produce a fuller midrange
as well as improved bass response. This
two-way system contains a heavy duty
8 -inch woofer and a direct -coupled
Piezo-electric super horn tweeter. One
watt of pink noise delivers 95 dB sound
pressure at a distance of one meter on
axis in an average living room. The
power handling capacity is 30 watts
continuous rms, and the nominal im-

Circle No. 119 On Reader Service Card

pedance is S ohms. Specifications: fre-
quency response, 50 to 22,000 Hz ± 5
dB; crossover, 4,000 Hz. The compo-
nents are housed in a hand-crafted
walnut veneer cabinet measuring 19 x
101i x 12 inches and weighing 30
pounds. Suggested list price is $124.95.

Sonab Booster Amplifier

You can double the output of your hi-fi
stereo amplifier with the aid of this
model A4000 dual -channel booster am-
plifier from Sonab. The booster can be
used with any amplifier rated up to 60
watts RMS; the output of a 60 -watt
amplifier would be doubled to 120
watts per channel, RMS. This is strictly
a stereo power amp without additional
controls. Hence you continue to use
whatever controls are on your basic
amplifier. The A4000 is switched on
only when needed; at other times a by-

Circle No. 111
On Reader Service Card

pass connects your regular amplifier to
the speakers in the usual manner. An
indicator lamp on the A4000 "winks"
or shuts off when there is a fault in the
system. Suggested retail price: $400.

Altec/Lansing Speaker System

Santana II is an all -new two-way floor -
standing speaker system from Altec/
Lansing that replaces the 879A San-
tana. It employs a 12 -inch bass driver
and 5 -inch high -frequency driver. A
full LC dividing network features a
high -frequency at tenuator accessible
from the baffle. The Santana II sports
a composition slate top, and has oiled
walnut finish sides and a black knit
grille mounted to a removable panel.
Specificatioiis: crossover, 2500 Hz;
sensitivity, 89 dB SPL, 91 dB SPL;
frequency response, 40 to 20,000 Hz;
dispersion, 130° at -6 dB vertical and

HI-FI/STEREO BUYERS' GUIDE



The world's finest audiophile recorder
has become even finer

With its large ;-irofessional VU meters using LED peak overload indicators, itS full electronic logic control
of tape motion and its °recision tape cutter and splicer, the new B77 stereo tape recorder sets new standards

of convenience for the discriminating recordist.
Add to this the legendary ReVox superiority in audible sound quality and ycu have the finest audiophile

recorder in the world at a price that will pleasantly surprise you.

Willi Studer wouldn't have it any other way.

To learn more about the even finer ReVox B77, write to us for complete information and the address

of your nearest demonstrating ReVox dealer.

R EVOX
Studer Revox America, Inc., 1819 Broadway, Nashville, Tennessee 37203 / (615) 329-9576  In Canada: Studer Revox Canada, Ltd./ (416) 423-2831

JANUARY,TEBRUARY 1978 7



SHOWCASE
horizontal; long term broad band max-
imum power, 45 watts; operation pow-
er range, 12 to 150  watts; long term

Circle No. 63 On Reader Service Card

maximum acoustic output, 107.5 dlt
SPL at 45 watts. Price: $259.

A&E Preamplifier

A&E says that the SCA-2000 pream-
plifier, designed for the "uncompromis-
ing purist," ensures maximum wave-
form transmission accuracy by confin-

All...11111.11116.rii. f -N f'N
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ing phase shift to only 0-3' across the
entire 20 to 20,000 Hz range. The ba-
sically DC amplifier design utilizes a
low -noise dual FET differential input
amp and IC computer amp in the
equalizer stage, with separate negative
low -frequency feedback and high -fre-
quency RC networks to achieve an
RIAA accuracy within ± 0.2 dB. Two
phono inputs have switch -selectable
impedances of (ohms): 100,000, 68,-
000, 47,000, 33,000, 1,000, 100 ohms.
Sensitivity is set at 2 mV. Pushbuttons
select various functions. Frequency re-
sponse through the phono section is
from 1 to 500,000 Hz (-3 dB), and
from the aux inputs response extends
down to DC. Signal-to-noise ratio is 80
dB and 90 dB for phono and aux, re-
spectively. Total harmonic, from either
input all the way through to the out-
put, is said to be less than 0.01%; and
the group time delay is only 0.7 uses.
The maximum output level is 10V, with
75/75 ohm matching. Price: $950.

Dynaco 80 Speaker System

Dynaco's Model 80 loudspeaker system
was computer -designed to make all ele-

ments work precisely in phase. A 13 -
inch high -compliance woofer features a
4 -layer voice coil specially treated for
high power handling capability. The
414 -inch midrange has a two -layer voice
coil and heavy magnet structure. The
1 -inch fine filament polyester dome and

Circle No. 37 On Reader Service Card

surround tweeter has viscoelastic damp-
ing. The LCR type dividing network,
with 12 dB per octave rate of slope,
features low distortion, low loss com-
ponents. Crossover frequencies are 800
Hz and 4,000 Hz. There's a 5 -position
attenuator for midrange and high fre-
quencies. The frequency response is 30
to 22,000 Hz (DIN). Other specs:
power, 100 watts maximum; music
power 150 watts; sensitivity (measured
at 1 meter, 1 watt input, SPL), 90 dB.
Price: $399 each.

Nikko Integrated Amp/Tuner

Nikko Audio offers a dual channel inte-
grated amplifier that delivers 60 watts
per channel, RMS, both channels driven
into 8 ohms, with no more than 0.05%
THD at rated power bandwidth from
20 to 20,000 Hz. Intermodulation dis-
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tortion is 0.05% and the damping fac-
tor is 50. The NA -850 features bass
and treble controls, loudness control,
subsonic filter to eliminate turntable
rumble, a -6 dB "high" filter, two VU
meters, aux/tuner/phono function con-
trols, a five -position tape control, a 41 -
click detent volume control, A/B

speaker switching, tone defeat switch
and speaker protection circuitry. The
NT -850 tuner (AM and FM/FM
stereo) offers switchable IF band (nor-
mal and narrow) circuitry for increased
selectivity, PLL multiplex circuitry,
dual -gate MOS-FET in the RF circuit
and a front panel multipath switch to
aid in eliminating noise. The NA -850
amplifier is priced at $250 and the ad-
vertised value of the NT -850 tuner is
$210.

Bose Direct/Reflecting Speaker

This Model 601 Direct/Reflecting
speaker system by Bose, the fourth
model in the line, is described as a
high performance floor standing unit.
It features six drivers in each enclos-
ure-four tweeters, two woofers-that
radiate sound through the top and
front of the cabinets. By aiming the
drivers in different directions, sound is
beamed to different places around the
speaker and to wall surfaces around
the speaker. By directing a major por-
tion of the sound energy upward,
"sound is positioned above the level of
sound -absorbing furniture" to facilitate

Circle No. 65
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locating Speakers in any listening
vironment. There's also a "Symmetry
Control" that alters the sound disper-
sion characteristics. Because the sound
is "asymmetric," the two speakers of a
stereo pair are mirror images. Two 8 -
inch woofers in each enclosure are de-
signed for high power output capabil-
ity, and their midrange response is
claimed to precisely complement the
response of the four extended range
tweeters in the crossover region. Price:
$558.00 per pair.

en -

Technics Stereo Integrated Amplifier

Model SU-7700 stereo integrated am-
plifier from Technics by Panasonic has
a power output of 50 watts per chan-
nel, minimum RMS, both channels
driven into 8 ohms from 20 to 20,000
Hz, with no more than 0.08% total
harmonic distortion. The signal-to-noise
ratio is 78 dB at 2.5% mV phono input
sensitivity. Features include an equal-
izer subsonic filter, RIAA compensation

8 HI-FI/STEREO BUYERS' GUIDE



BINC VENTURI.
The art of being way ahead

without being way out.
The speaker landscape is dotted with esoteric designs

that produce marginal improvements at, unfortunately, very
high cost.

We refer here to the not-uncommor practice of being
elaborately different without oeing basically advances.

At B.I.C, we believe that he finer art is being way
ahead without being way out.

Our patented application of the venturi princpie to
speaker design ushered in the high -efficiency era, with
many 'leaders' following our lead.

Our new Formal 6 Si ec
shown here withoul g tie t ills

a size and d asigr (and price)
slot betweer t- e 5 z rd 7.

The patented B -I C-VEN TJR I
coupled path. Its rrjt Mier elf ect
produces bass eller?. 140 :i -nes
greater (and sL tsta it a.ly r L rer)
than the same sigra mea ;ured

directly at the woofer cone.

And our introduction of the System Monitor technol-
ogy redefined the loudspeaker's role, giving it the ability to
make the rest of a component system perform better.

Each represented a fundamental advancement in
speaker design, not reserved for the affluent sew.

This year, the addition of new Formu a 3 and Formula
6 models underscores that approach. Now there are seven
B.I.0 VENTURI Formulas, from a 2 -way bookshelf to 4 -way,
monitor -equipped tower.

We offer them as the best examples cf the art.

The brain; 3f tie system;
the monitor cc ntrol panel with
Amplifier ::ipoing Indicator,
Speaker 0.ierload section and
Dynamic r,nzl Balance Compen-
sation (aL:Wmeatic and manual).

The BI2ONEX4 T-Sd T.ansducer
that ex: ands sounc ohs )ersal in
treble aid upper m c range to 180
degrees. Lower micr ange and bass
cones mount coaxial y, achieving a
large (yet compact: --wey system.

aao

BIC VENTURI SPEAKER SYSTEMS
TOMORROW'S TECHNOLOGY TODAY

B C VENTURI. Westbury N.' :159C B t C. B I C vEN !UPI a,-1 , ',EX cif e trar er, nt : r It! . C, Is,. of Avnet, Inc. in Canada: C W. Pointon, Toronto.
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AUDIO
SHOWCASE
accurate within ± .2 dI3, two-way dub-
bing, 41 -step volume control, tone con-
trols with defeat at "0" position, high

Circle No. 98 On Reader Service Card

filter which cuts out high frequency
noise. Also direct reading power me-
ters, muting circuit that eliminates
power on/off switching noise, stabil-
ized power supply, and main/remote
speaker facilities. Price: $249.95.

Visonik Turntable

Visonik's top -of -the -line turntable, mod-
el DD -8200, is a direct drive unit with
a DC motor, indirect strobe, automatic
shut-off functions, oil -damped cueing,
anti -skate control, pitch control and
front rather than top panel function
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controls. The turntable features a "low
profile" platform design and incorpo-
rates a floating chassis to isolate the
platter from the spindle receptacle and
the arm structure from the motor chas-
sis. A base with dustcover and "free
stop" hinges is included in the retail
price of $247.

Scott Large Bookshelf Speaker

H. H. Scott says this model S-197 large
bookshelf speaker system is "designed
for serious listeners who want maximum
efficiency, extremely low distortion lev-
els and a broad range of power han-
dling capability." The three-way, air -
suspension system utilizes a 15 -inch
high compliance woofer, 4% -inch cone
midrange and 1 -inch dome tweeter.
Specifications: impedance, 6 to 8 ohms;

McIntosh CATALOG
nd FM DIRECTORY

Get all the newest and latest information on the new McIntosh Sol-
id State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

las III III III III"
Moo mod. ttttttttttttttttt

MX 113
FM/FM STEREO AM TUNER AND PREAMPLIFIER

SEND

TODAY!

10

McIntosh Laboratory, Inc.
East Side Station P.O. Box 96
Binghamton, N.Y. 13904

NAME

ADDRESS

CITY STATE ZIP

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.
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frequency response, ±4 dB from 40 to
20,000 Hz; crossover frequencies, 750
and 3,500 Hz; minimum required am-
plifier power, 15 watts per channel;
power handling capacity, 90 watts (can
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be used safely with amplifiers rated up
to 120 watts per channel RMS). Size:
273: inches by 1674 inches by 13i inches.
Weight: 53 lbs. Price: $199.95.

Tandberg TR-2040 Receiver

Tandberg's TR-2040 receiver features
a newly -designed circuit that automati-
cally reduces background noise during
weak signal conditions. The average
continuous output power is 40 watts
minimum RMS per channel, both chan-
nels driven into 8 ohms, from 20 to
20,000 Hz with no more than 0.09%

Circle No. 97 On Reader Service Card

total harmonic distortion. The FM sec-
tion has a frequency response of 30 to
15,000 Hz, +1/-2 dB in stereo mode.
Other specifications: stereo 50 dB
quieting sensitivity, 40 uV/300 ohms,
37.3 dBf; signal-to-noise ratio at 65
dBf, 74 dB in stereo; distortion for
stereo, 0.9% at 50 dB quieting and
0.5% at 65 dBf; adjacent channel se-
lectivity, 10 dB at ± 200 kHz; spurious
response ratio, image response ratio
and IF response ratio, each greater
than 100 dB; stereo separation at 100
to 10,000 Hz, greater than 40 dB. The
receiver has two phono and two tar
inputs. The phono section performs
with a low distortion of 0.1% and a
signal-to-noise ratio of -86 dll. Price
of the TR-2040 is $530.00.

(Continued on page 14)
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The Dahlquist DQ-10.
Time...and Time again.
Critics and audiophiles agree -
the listening quality of the DQ-10
is unexcelled. What accounts for
its superb performance?

Time
Much credit for its smooth coher-
ence must be given to the precisely
matched transient characteristics
of the five drivers. And, a good
deal has been written about the
DQ-10 and its extraordinary solu-
tion to the problems of time de-
lay or phase distortion. It is
not surprising that other high
quality speaker designers
have followed suit in offer-
ing their versions of time
delay correction.

...and Time Again
The real "secret" to the unpmce-
dented performance o= the COQ -10
lies in Jon Dahlqi ist's patented
method for reducing cliffrac:ion, a
more audible and destructive form
of time distortior. The separate
baffle plate on w-lich each driver

is moui:ed is dimensioned to
minim 2e dif..:7action in tie fre-
quency Dam, ,n which it operates.
This, 11-e eff._--.t of the sound we
hea- is. that of a driver mounted in
free speze, without obs:ructions
or surfaces Li distort the original
sound sours
It can 02 said that the DQ-1.0
elimiriates naczurate reproduction
caused oy -irne elemen:5: - inertial

t me delay, and diffraction time
deizy - distortions that limit

tie performance of conven-
t onal speaker systems.

That E why the 7 ore critical
listerer will select the DQ-10.
Time End time again.

nrrzThlri.
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reitind SD550conceptii,

ro
tiro

TIME DELAY SYSTEM
IT DELIVERS WHAT QUAD ONLY PROMISED:
AND IT DOES IT WITH ANY RECORDING OR
BROADCAST.

The SD550 will peel the music off the wall and
lilt your room with the thrilling sounds of a live
performance. It is the first and only system to
combine infinitely variable control of delay and
reverberation with automatic high frequency
contouring for the accurate reproduction of
concert hall ambience in any listening room;
and unlike any other available 4CH, reverber-
ation or ambience recovery system, the SD550
won't twang, hiss, distort, shift images or in
any way affect the sonic quality of even the
finest music system.

You could spend a lot more just exchanging
stereo components for a little added range or
clarity. Before you do, experience the breath-
taking realism of total presence. Listen to an
S0550. These people have.

"makes almost any stereo or mono program
sound more real than 99% of the available
quadraphonic programs." Julian Hirsh in Pop-
ular Electronics 6/76

"turns formerly flat recordings into gems while
finally 'unfitting the promise of 4CH sound."
N.J. owner

Write Box 135, Brookline. MA 02146 for complete information
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STEREO ONE
Auto FM

Signal
Booster
to eliminate
signal fading

Compliments Any Dash Board.

ask& i Ie

Alr

Retail Price $24.95
Write for catalog #20-803/Dept.itG1._

THE FINNEY COMPANY
34 West Interstate Street. Bedford onto 44146

Ted Curson/by Gary Giddins
2 Ted Curson was never meant,
temperamentally or musically,
to be a sideman. The trumpeter -
composer has led a series of
invigorating, freshly conceived
small bands for more than 15 years
against withering odds and
despite neglect and occasional
privation. Some of those bands
were never recorded, and his
leadership gifts are insufficently
recognized. Yet at a time when
his contemporaries were likely to
choose between the familiar for-
mats of hard bop and the fre-
quently chaotic derivations of the
avant garde, Curson's ensembles
made a separate and distinct
peace between free form im-
provisation and the orthodoxies of
the robust mainstream.

His repertoire consists largely
of lyric, deceptively simple orig-
inals-blues, ballads, riff-tunes-
and more complex pieces with
tempo changes, rhythmic sus-
pensions, and multiple parts. Some
of these are brittle and tough,
others have the patient air of
nursery tunes. A characteristic of
all his groups is the use of ensem-
ble riffing behind soloists at
certain intervals-these increase the
tension of a performance and
make the group sound larger and
tighter; they also break up the
string -of -solos routine.

Not least of his talents as a
leader is the ability to find
unknown players and encourage
them to bloom under his benign

guidance. His bands have a pe-
culiar flexibility which permits
soloists of varied persuasions to
work with relative freedom in a
formal situation. He has been will-
ing to accommodate gutbucket
bluesmen and energy players-
anyone, in fact, who can play
originally, well, and contribute
overall to the band's totality. In
this Curson has proven to be a
true disciple of Charles Mingus,
who was his demanding boss
during a fruitful apprenticeship
in the early 60s.

His most constant companion
during the past decade is Nick
Brignola, who plays a number of
instruments but excells on baritone
and soprano saxophones. In some
ways, they're an unlikely couple.
Curson's high, scrappy phrases,
though played with a fuller tone
than most trumpeters associated
with the avant garde, reveal a
modernist inclination not surpris-
ing in a musician whose early
years were spent with Mingus and
Cecil Taylor, while Brignola is
more bop oriented, and most com-

(Continued on page 75)

Gary Giddins writes on jazz regularly for
the Village Voice and New York. His crit-
icism has appeared in a wide variety of
publications, including the New York
Times, Hollywood Reporter, New Times,
and Melody Maker. He conducts a weekly
radio show on WBAI and his first book on
jazz and its makers will be published by
Dial Press in 1977

Circle No. 6 On Reader Service Card
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The sound and the theory.

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

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

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

it It

0 1977 Koss Corp.

while the special 8 -inch woofer also handles midrange
to 3500 Hz. With the radiator's unique alignment mass
in place, the CM 1010 reproduces a maximally flat re-
sponse from an f3 of 35 Hz on outward. However, for
more acoustic energy in the 50 to 80 Hz range, the
alignment mass can be removed to create an f3 of 42
Hz and a low bass ripple of 1% dB centering on 60 Hz.
The CM 1010's high-energy, 1 -inch dome tweeter
linked to an acoustic transformer increases the high
bandpass headroom by an incredible 6 dB. With per-
formance so superior, the CM 1010 is clearly the ulti-
mate speaker in its price range.

For a free, color brochure of Koss CM loudspeakers,
write to Fred Forbes, c/o the Koss Corporation. Or
ask your Audio Dealer for a live demonstration of the
Sound of Koss, and hear the Koss Theory in action.
Once you've listened to the revolutionary CM 1010,
you'll agree: hearing is believing.

KOSS CM 1010 SPEAKER SYSTEM
hearing is believing

KO$$ CORPORATION, 4129 N Port Washingc n Ave . Milwaukee. Wisconsin 53212
Koss International London. Dubl.n. Paris, Frankfurt  ArnstErdam  Koss Limited Ontano  Koss K K Tokyo
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Interface by E -V.-
Four years ahead of the
speaker industry.
Again.
We made the first computer -designed Thiele speaker.
Now we're into the second generation.

When A.N. Thiele speaks,
everybody listens.

Electro-Voice listened first.
That's why we're a full four-year
generation ahead of everyone else
in the production of Thiele -theory,
computer designed speakers.

Back in 1973, E -V brought out
the original Interface:A. It was the
world's first vented speaker
designed by computer, using the
technology developed by the
Australian scientist, A.N. Thiele.

This was the first vented
speaker that combined the high
efficiency of earlier bass reflex
types with even greater bass out-
put than the power-hungry acous-
tic suspension designs. And it was
more accurate than either.

Now, four years later, E -V has
come out with its highly refined
second generation of Thiele -theory,
computer designed speakers-
while everyone else is bragging
about their first generation.

The new Interface line -
7 speakers strong-is at least four

Clockwise from left.
Interface: 1,2,3, B Series 11, D,C,A Series II.

times as efficient as a typical
acoustic suspension speaker. That
gives your amplifier the equivalent
of four times the power, whether
you have 15 watts or 60. Now you
can listen to music at truly realistic
levels- without audible distortion.
And with greater accuracy than
you have ever experienced.

And when it comes to bass,
Interface speakers set new stand-
ards. Our Interface:D system is
only 3 dB down at 28 Hz! That's
bass you can feel as well as hear.

Fact is, our new Interface
speakers really are a generation
ahead, and we think you'll agree
when you hear them yourself. For
the complete story, write for our
free color brochure. Then you'll
be four years ahead, too.

Interface.
Electro:Voice

gultan cornPonY

600 Cecil St., Buchanan,Michigan 49107

A,DIO
SHOWCASE
(Continued from page 10)

Acusta Craft Speaker Kit

Acusta Craft says that if you are as-
sembling your own speakers in order
to save money, you can afford to
splurge a bit by acquiring "a jewel of a
component" consisting of a T -1700-H
horn tweeter. This horn couples the
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voice coil diaphragm to an air column
to provide greater efficiency than is
obtainable by means of a direct radia-
tor, according to the company. The
unit uses a WF-1200 12 -inch woofer
and an M-560 cone -type midrange.
The crossover frequency is 500-5,000
Hz. The minimum to maximum recom-
mended amplifier power range, RNIS
watts per channel into 8 ohms, is 20 to
200 watts. Long term continuous pow-
er is put at 70 watts. Model PK-S16,
which sells for $155 brings all parts
necessary to assemble the loudspeaker
using %-inch particle board for the
cabinet. Model WK -S16, priced at
$180, provides all the same compo-
nents but utilizes a cabinet made from
walnut veneer rather than particle
board.

Ortofon Magnetic Cartridge

Ortofon's top -of -the -line NI 20 FL Super
cartridge was engineered to give the
best possible performance in high
quality tone arms of moderately high
mass, vhich includes the majority of

14
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Harman Kardon's
ultrawideband 430 and
730 receivers.
Frequency response:
4-140,000Hz.

Amplifier design: true Twin Power.
Two features you won't find in any other

receiver except our own limited -production Citation.
Two features you won't find even in separate

components-at anything less than twice the price.
They're there for just one simple reason.

The sound.
In sonic terms, ultrawideband components

deliver two important benefits. Phase linearity and
outstanding transient response.

Outstanding transient response is the ability of
a component to respond instantly to the onset of a
sound. It keeps the reproduced music as open and
clear as the original.

Phase linearity describes a component's ability to
pass multiple frequencies without changing their

time relationships. It gives you a sound that stays
open and accurate, clear on down to the bottom.

Harman Kardon feels so strongly about these
benefits that, in a market full of narrowband compon-
ents, with frequency response from 20 to 20,000 Hz,
we make only ultrawideband components.

The twin power supplies give you a further
benefit. When the music makes extreme dynamic
demands on one channel, the other channel simply
cannot be affected-so even the loudest passages
remain clear and open. That s why you'll find this
feature in the world's finest high fidelity components.

Among which, of course, the Harman Kardon 430
and 730 receivers have been enthusiastically accepted.

Harman Kardon, 55 Ames Court, Plainview,
New York 11803.

harman/kardon
wide,

open sound
Circle No. 8 On Reader Service Card

Most people think only expensive separates can
give you wideband response and twin power supplies.

Except for these two receivers,
they're right.



WHAT'S THE
FASTEST

GROWING
NEW

SCIENCE
FICTION

MAGAZINE?

192 PAGES IN EACH ISSUE

Reserve your subscription
today, and we'll mail your
copies to your doorstep.

Be sure you don't miss this
"first" by one of the world's
leading science fiction writ-
ers.
Now published 6 times a

year!

ISAAC ASIMOV'S
SCIENCE FICTION MAGAZINE
Box 1855 GPO
New York, NY 10001

 I enclose $5.95 which includes
shipping and postage for a 6 -
issue subscription.

In Canada, all other countries,
$6.97.
Save $1.55 off newsstand price!
Name

(please prior
Address

City

State 7,p

H8A003
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SHOWCASE
superior arms in use today, according
to the company. To match these tone
arms, the M 20 FL Super uses a medi-
um compliance and a recommended
tracking force of 1.5 grams. A "fine -
line" shaped diamond is said to dis-
tribute stylus pressure over a much
wider contact area than is possible with
conventional tips, whether spherical or
elliptical. Specifications: output voltage
per channel at 1 kHz per cm/s, 0.8
mV; frequency response, 10 to 25,000
Hz; compliance, 20 um/mN horizontal
and 10 um/mN vertical; tracking force
range, 12.5 to 17.5 mN; weight of
cartridge, 5 grams. Price: $100.00.

Jensen Lifestyle Speaker

This model LS -6 three-way Lifestyle
Speaker System by Jensen utilizes a
massive 15 -inch Flexair woofer to re-
produce low frequencies, a 134-incll
Mylar dome tweeter for high frequen-
cies, and two 334 -inch midranges in
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tuned isolation chambers. To "personal-
ize" the audio output to your precise
preferences, just adjust the midranges
by means of one control and the tweet-
er with a separate control, both
mounted on the front of the system.
These controls are continuously variable
and are calibrated in decibels attenua-
tion. The frequency response range is
20 to 25,000 Hz, and the power rating
is 10 watts minimum to 90 watts maxi-
mum-which means you can team the
LS -6 with virtually any high output am-
plifier now on the market. Other specs:
dispersion, 170°; magnet structure
weight, 434 pounds; connections, Kwik-
On push -type; cabinet, genuine hard-
wood walnut veneers. Price: $289.95.

AKG Studio Microphone

AKG Acoustics says the dual -dia-
phragm C-414 Studio Condenser Mi-
crophone has been completely re -de-
signed and "vastly improved." All

switching controls are incorporated
within the microphone. The twin -dia-
phragm design provides for selection
of four different polar patterns: car-
dioid, omnidirectional, figure -eight,
hypercardioid. This means that you, in
effect, get four microphones in

foi
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one.

Pre -attenuation levels of 0, -10 and
-20 dB are provided for close-up re-
cordings. A base cut filter of more than
14 dB/octave slopes provides flat, 75
Hz or 150 Hz cut-off frequencies to
offset extraneous vibration and/or prox-
imity effects. An all -metal housing adds
to the rejection of RF interference.
The mike may be energized by 12/
48V phantom powering, further mini-
mizing the possibility of interference. A
new elastic suspension and H-17 boom -
mounting unit with windscreen are op-
tions. Price of the C-414: $495.

Leak Speaker System

Rank Hi Fi introduces a new Leak
3050 time -delay compensated speaker
system that is claimed to have the un-
colored deep bass response of an acous-
tic suspension system, coupled with an
"extraordinarily smooth," wide -disper-
sion dome tweeter with an "optimally -
phased" output. The result is said to
be an entirely phase -coherent wave -

front and concominant sonic realism.
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A dual woofer system, consisting of
two 6.7 -inch bass drivers in a well -
damped acoustic suspension cabinet,
extends the -3 dB point down to 48
Hz. There's an 11 -element 10 dB/
octave crossover network, whose com-
puter -calculated phase .characteristics
form an integral part of the time -delay

HI-FI/STEREO BUYERS' GUIDE



Everything but the effects of poor room acoustics,
poor speakers or poor program quality wth
the MXR Stereo Graphic Equalizer.
you've got a room that's a of like a sponge ...
rugs, drapes, overstuffed chairs. And every time you
turn on your system, most of the aural glory gets
soaked up. Or, you've bought a sound system
that has an impressive price but alas, a depressing
sound. Your records, tapes and radio sources may
sound good to some, but to you, the high fidelity just
isn't high enough. Ard you'd lose if you made
a trade.
Get into control with the MXR Stereo Graphic
Equalizer. It lets you tailor frequency responses and
adjust acoustics to your desires. Control 10 fre-
quencies plus level on each of two channels. Play
with the lows, boost the mid -ranges, and soar
with the highs. Bring each speaker closer, or move it

farther away at the touch of a slide control. The
MXR Equalizer's frequency controls not only adjust
for the interior of your room, but also for the
interior of your system, making a small system
sound big ... a big system sound mammoth.
Built with the same ingenuity are our Compander
which enhances sound for home recording, and our
new Dynamic Processor, which brings recorded
dynamics to life and removes impulse noise.
Hear the entire MXR line at fine audio dealers.
Or write MXR Innovations, Inc., 247 N. Goodman St.,
Rochester, N.Y. 14607. Or call 716-442-5320.
Also distributed in Canada by
White Electronic Development Corporation,
6500 Northam Drive, Mississauga. Ontario.

(MXR) Consumer
Products Group
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A,DIO
tracking forces from 1% to 23i grams,
has a frequency response of 20 to
20,000 Hz, 21 dB

SHOWCASE

stereo separation of
minimum at 1 kHz and 16 dB mini-
mum at 10 kHz. This model sells for
$35. Model ATX3E ($60) offers a fre-

i.--
-- A

compensation, that feeds treble fre-
quencies above 4000 Hz to a %-inch
dome tweeter that extends high -end
response to 22,000 Hz (-3 dB). The
speaker system can handle up to 50
watts input, and recommended ampli-
fier power is from 12 to 60 watts,/
channel RMS. Price: $355 each.

quency response of 15 to 22,000 Hz
and stereo separation of 23 dB mini -
mum at 1 kHz and 17 dB minimum at
10 kHz. The recommended tracking
force is 1 to 2 grams. Model ATX5E
($75) tracks at 1 to 1% grams and
offers a frequency response of 15 to
25,000 Hz, and stereo separation of 23
dB minimum at 1 kHz and 17 dB
minimum at 10 kHz. The ATX5E stylus

---- '' /
---

-'=

111111- I

..i
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Audio Technics "Compass Cartridges is a .3 x .7 -mil nude -mounted elliptical
diamond.

is controlled by a switchable resistive

Audio-Technica's new "Compass" series network which includes a two -position

stereo phono cartridges employ a "V- Smallest AR Speaker System switch. The syStem low -frequency re -

me pet" generating system which gives
eat.n stereo channel its own tiny mag-

Although this new AR -18 speaker sys-
tern is the smallest built by Teledyne
Acoustic Research, it features a liquid-
cooled high -range driver which can be

sponse is -3 dB at 62 Hz. Dimensions
of the walnut grain vinyl veneer cabi-
n et are: 9% inches by 163i inches by 6%
inches. Price per unit: $85.

used by amplifiers capable of delivering JVC "DC" Power Amplifier
100 watts continuous power per chan-
nel (driven to clipping 10 percent of JVC America's Model M-3030 stereo

net, coils and pole pieces. This design
is said to result in "impressive" stereo
separation, lowered distortion, extended
high frequency response and longer
record life. Model ATX1, recommended
for lower -cost record players requiring

the time) on normal music source ma-
terial. The drive units consist of an 8-
inch acoustic suspension woofer and a
ring radiator high range unit. The cross-
over frequency is 2,000 Hz, and the
crossover network utilizes computer
grade electrolytic capacitors and the
acoustic output of the high -range driver

power amplifier provides DC amp con-
figuration "for minimum dynamic dis-
tortion." The unit features three sep-
arate power supplies, one each for the
Class B right- and left -channel power
drivers, and one for the Class A pre-
driver stages, plus twin mono amplifier
construction to effectively suppress

Play it as it lays.
Many of the records you own were mastered

with Ortofon cutterheods. That tells you what
we know about laying the music into the grooves.

Now we'll tell you what we know obout get-
ting the music out.

Our patented VMS Magnetic Cartridges.
At the heart of the VMS (Variable Magnetic

Shunt) principle is o unique, low -moss ring
magnet. It forms a super -sensitive flux field that
responds to stylus movement with incredible
accuracy.

What comes out is a sound that sets new
standards in spatial realism. You'll octuolly hear
the violins up front left, the bosses back right,
the brass center rear. All with minimal distortion
and maximum clarity.

Hear VMS for yourself. It's available of your
audio dealer in five Ortofon models, from $35
to $100.

Each will ploy the music exactly os the music
was laid down.

Ortofon, 122 Dupont Street, Plainview,
NY 11803

orrofon
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THE SUPERLATIVE SONY.
THE NEW TC-766-2 HAS THE LOWEST

WOW AND FLUTTER OF ANY DECK SONY EVER BUILT.

SONY

AN INCREDIBLE 0.018% (WRMS) AT 15 IPS, AND 0.04%
(WRMS) AT 7Y2 IPS. Closed Loop Dual Capstan Tape
Drive System. One capstan extends from the mo-or
shaft itself, eliminating intervening gears that can
hamper speed accuracy. The other tape drive capstan
connects through an extremely steady belt -drive
inertia flywheel.

PHASE COMPENSATOR CIRCUIT. The goal of any record-
ing is a "mirror image" of the original signal. Sony's
exclusive Phase Compensator Circuit comes closest
to achieving this by rectifying phase distortion and
producing sound quality virtually identical to the
original source.

PROFESSIONAL STUDIO STANDARD W METERS. Illumi-
nated, calibrated and ultra -clear for the best monitor-
ing possible, are identical in size, shape, color and
sensitivity to those on professional consoles.

SYMPHASE RECORDING. Because of Sony's outstanding

SONY

Ferrite & Ferrite Heads, plus the remarkably precise
fabrication and alignment of the head gap, recordings
retain exact positioning of signal throughout the stereo
field. The "location" of individual sounds won't wander.
There's no annoying pnase shift.

MORE PROFESSIONAL FEATURES. The TC-766-2 has
4 incredibly durable Ferrite & Ferrite heads for
2 -track recording and playback, 4 -track playback and
erase, direct -coupled playback FET amplifier, flash-
ing Standby Signal, Pinch -In Record and solenoid -
operated Logic -Controlled Transport Functions
to let you move instantly to and from any mode without
stopping. Standard equipment: RM-30 full -function
remote control unit witn record mute and hinged
head cover.

SONY®
Brought to you by

SUPERSCOPE

c 1977 Superscope. Inc. 20525 Nordhoff Street, Chatsworth, CA 91311. Prices and models subject to change without notice.
Consult the Yellow Pages for your nearest Superscope dealer. Finished in genuine walnut veneer over plywood side panels.
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SHOWCASE
crosstalk distortion. The M-3030 de-
livers 100 watts per channel, minimum
RMS, at 8 ohms, from 20 to 20,000
Hz, with no more than 0.07'% total

f
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harmonic distortion. The frequency re-
sponse is put at DC to 100,000 Hz,
+0/-1 dB (1 watt). Other specs: in-
put sensitivity/impedance, 1.0V/50K
ohms; signal-to-noise ratio, 116 dB;
damping factor, more than 75 dB (20-
20,000 Hz); output impedance, 4 to
16 ohms. Notable design features in-
clude: subsonic filter; two pairs of in-
put terminals on rear panel; separate
left and right input level controls on
rear panel; double differential common -
mode feedback circuit for input. Price:
$699.95.

Cizek Compact Bookshelf Speaker

This Cizek Model #2 unit Ls a two-
way acoustic suspension system featur-
ing an 8 -inch acoustic suspension woof-
er and 1 -inch hemispherical dome
tweeter. Specifications: 1,500 Hz; im-
pedance, 4.25 ohms It- 0.20 ohms from
100 to 15,000 Hz with controls in flat
position; efficiency, average sensitivity
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is 88 dB at 1 meter with 1 watt input
into 4.25 ohms; minimum amplifier
power requirement, 15 watts RMS into
4 ohms; power handling, up to 150
watts music power per channel; in -box
resonance, nominally 38 Hz; low -fre-
quency response, -5 dB at 38 Hz or
-1 dB, depending on Q adjustment.
There are two controls located in the
recessed panel below the woofer. A
high frequency level control permits

0. Which
magazine has

the widest

scope of

equipment

test reports?

A. hi-fi stereo!BUYERS' GUICIE

Read it regularly for the
most in consumer audio
information and advice.

Allow 6 to 8 weeks for delivery of first copy.

Hi-Fi/Stereo BUYERS' GUIDE
gives you the absolute tops in
number of equipment test
reports per issue. We don't just
test the top of the line, we
report on all levels of more
manufacturers' lines than any-
one else.

Sad to &der Sound
44.44

If you're a
"best -buy"
buyer, don't
miss a single
issue!

Mail this coupon to:
Hi-Fi/Stereo
BUYERS' GUIDE
Box 1855 GPO
New York, NY 10001

Enclosed is $2.98 for 6 issues of HFSBG
(outside U.S.A., possessions send $4.00)

Name

Address

City

State __ Zip

SttVE$2.97 off regular subscription rate.

55.12 off newsstand rate. H8A003

raising and lowering of the entire tweet-
er response with respect to the woofer.
A Q switch permits change of Q from
.57 to .9. Price: $268.00 per pair.

Epicure Microtower Speaker

\ticrotower 1-B by Epicure is an im-
proved version of the company's
Microtower 1 speaker system. Like its
predecessor, it utilizes the "Organ Pipe
Principle" to generate low bass infor-
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illation. Tuning is over a broad range
of frequencies, including all bass from
200 Hz on down. A small flow of air is
derived from two 41i -inch long -excur-
sion drivers mounted back to back near
the top of the 30 -inch high, acoustical-
ly -damped air column. The column am-
plifies the bass frequencies which then
emanate in a spherical pattern from a
one -inch slot at the bottom of the col-
umn. Specifications: impedance, 8
ohms; power range, 5 to 50 watts; fre-
quency range, 45 to 15,000 Hz; weight,
27 pounds. Price: $109.95.

TEAC A-105 Cassette Deck

TEAC's model A-105 cassette tape deck
features two-step bias and equalization
switches and Dolby noise reduction.
The deck housed in a metal case with

Circle No. 10
On Reader Service Card

brushed aluminum front. There are
two perniaflex heads for record/play-
back and erase, and separate left and
right record level controls and a mic
or line input switch are additional fea-
tures. Specifications: wow and flutter,
0.09%; frequency response, 30 to 15,-
000 Hz with chromium dioxide tape;
signal-to-noise ratio, 53 dB (or up to
63 dB with Dolby at 5,000 Hz). Priced
at less than $200.
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The first receiver that thinks
it's a separate amplifier and tuner.

If you've never felt that a
receiver could measure up to sepa-
rates, we're about to change your
mind. Presenting the prestigious
Optonica SA -515I. It's powerful
enough to handle whatever you're
ready to give it. Because it's got a
hearty 85 watts minimum RMS per
channel at 8 ohms from 20 Hz to 20
kHz with no more than 0.09% total
harmonic distortion.

That specification compares
favorably with some of the best
amplifiers around.

And here's a valuable feature
that compares with some of the
finest tuners: an air check calibrator
that generates a 400Hz tone so you
can record FM broadcasts at the
correct level.

Like those top tuners, the

SA- 5151 receiver is designed with a
phase locked loop demodulator
circuit and inductive type filter.
Which translates into outstanding
FM stereo performance.

Optonica's Automatic Protec-
tion Circuit is audio technology at
its best. Because it protects your
valuable hi-fi system. The circuit
automatically activates (and the
front panel LED changes from the
normal green to red) when outputs
are accidentally shorted. Or, to pre-
vent speaker damage, when exces-
sive DC voltage occurs at the
output.

We want you to see why the
Optonica SA -5151 can give you all
the performance and features of
separates in the convenience of a
receiver. That's why we invite you

to visit one of the select audio
dealers now carrying the full line of
Optonica high fidelity components.

We'd also like to give you a
free copy of our catalog. For the
name and address of your nearest
showroom call toll -free 800-447-
4700 day or night (in Illinois dial
1-800-322-4400). Or write Optonica,
Dept. H FG, 10 keystone Place,
Paramus. New Jersey 07652.

From the first receiver that
thinks it's a separate tuner and
amplifier, to the first cassette deck
that can fmd music automatically,
imd out why throughout Europe
and Japan. Optonica is one of the
fastest selling lines of high fidelity
components on the market today.

OPTONICA TAP OPTIMUM.
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A GUIDE TO
RECENT

STEM -0
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.

© Beethoven: Leonore Overture No. 3,
Op. 72a; Piano Concerto No. 4 in G
Major, Op. 58; Symphony No. 5 in C
Minor, Op. 67. Claudia Arrau, pianist;
Bavarian Radio Symphony Orch., cond.
Leonard Bernstein. Deutsche Grammo-
phon 2721 153, two records, $15.96.

What's new
in audio?
A name and components. We're
Audionics of Oregon now, and
we're introducing our Audionics
System, a new generation of
advanced audio components
including our BT2 preamplifier,
PZ3-II amplifier and T52 vented
tower loudspeakers.

This Fall we're introducing our
Tate System' SW decoder, the
first moderate -cost quad unit
for audiophiles. This winter
we'll deliver our BA150
analog/digital power amplifier
with patented tube output and
digital biasing circuitry.

We've been deeply involved in
audiophile design for several
years, and you can expect the
best from us. Learn more from
your audio specialist, or write.

AUDIONICS
Suite 160 of Oregon
10950 SW 5th
Beaverton, Oregon 97005
(503) 6415225

'TM TATE 'TM CBS, Inc.

These performances were recorded dur-
ing a live concert presented in Munich
October 17, 1976 for the benefit of
Amnesty International with all perform-
ers and Deutsche Grammophon donat-
ing their services for this worthy cause.
The Leonore Overture No. 3 is highly
appropriate for the occasion, as. is the
Fifth Symphony. Both are given dy-
namic readings of enormous excitement,
an element almost totally lacking in
Arrau's leisurely view of the Concerto
No. 4. The reproduction is exception-
ally fine, and the Bavarian Radio Or-
chestra sounds better here than it does
on many of its studio recordings. I usu-
ally enjoy recordings of live concerts,
and this one has its strong merits. But
for repeated hearings I'll probably turn
to the unique Carlos Kleiber recording
of the symphony and any one of the
many superlative recordings of the con-
certo-Ashkenazy, Bishop, Casadesus,
Fleisher or Serkin-all of which supply
the vigor and scintillating pianism
lacking in the Arrau live performance.

© Beethoven: Sonata in E Flat, Op.
31 No. 3. Schumann: Fantasiestiicke,
Op. 12. Artur Rubinstein, pianist. RCA
ARL1-2397, $7.98. Both of these works
were featured by the master pianist
after his last tour in April 1976 when
Rubinstein was ninety. While his recent
recording of the Concerto No. 1 of
Brahms showed some loss of technical
proficiency none is evident on this new

tI*1.1.NN,

Remarkable by any standards

Beethoven -Schumann disc. The Beetho-
ven is beautifully paced and noble in
conception, while Schumann's Fantasy
Pieces are imaginatively presented.
This disc, a souvenir of Rubinstein's
70th anniversary tour, is remarkable by
any standards, and also boasts some
of the finest reproduction RCA has ever
afforded the distinguished pianist.

© Beethoven: Piano Concerto No. 5 in
E Flat, Op. 73, "Emperor." Alfred Bren-
del, pianist, with the London Philhar-

monic Orch., cond. Bernard Haitink.
Philips 9500 243, $7.98. Brendel is one
of the supreme pianists of the day and
it was inevitable that he would re-
record his fine interpretations of the
Beethoven concertos, which he record-
ed years ago for Vox. The present disc
is the first in a series eventually to
contain all five. Haitink not too long
ago recorded this music with Claudio
Arrau and the Concertgebouw, a
thoughtful, searching series of perform-
ances, not too well recorded. Haitink
and Brendel collaborate in a magis-
terial reading of the "Emperor," solid
in its musical values yet not lacking in
brilliance. The London Philharmonic
recorded this music for RCA with Artur
Rubinstein as soloist and Daniel Baren-
boim conducting. It is interesting to
compare the recording techniques of
RCA and Philips with the same orches-
tra; the RCA is somewhat coarse, unde-
fined in the bass and makes the piano
bigger -than -life, while the Philips has
everything in perspective, rich orches-
tral textures, a wide, natural dynamic
range and ultra -smooth surfaces. I look
forward to future releases in the Philips
series. The price is premium, but you
get what you pay for.

© Berlioz: Fantastic Symphony, Op.
14. Orchestre National de France,
cond. Leonard Bernstein. Angel S
37414, $7.98. Hardly a necessary re-
cording! The French orchestra is on
this performance not as inspired as
they were on the recent Angel disc
with Bernstein conducting and Rostro-
povich as soloist in Bloch's Schelomo
and Schumann's Cello Concerto (S
37256). Here their playing is sluggish,
sometimes out of tune, and the repro-
duction is excessively cavernous and
undefined. The big blur of sound sadly
lacks clarity. Bernstein's dynamic ideas
on the symphony are far better repre-
sented on his Columbia disc with the
New York Philharmonic. Other current
recordings that are far superior to the
new Angel are those by Colin Davis
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and other comments by stereo critics
about Ohm loudspeakers.

Comments about the Ohm C2.

"Surely, all things considered,
the design of the OHM C2 repre-
sents a fine achievement. With
classical music its performance
is adequate with something to
spare. And with popular music -
wow!"

High Fidelity - Nov. '1976

Comments about the Ohm F.

"In our simulated live -vs -
recorded test it rated A to A+.
The sound began to warrant the
use of such words as 'awesome'.
The low bass, too, was extraor-
dinarily clean and powerful. The
Ohm F achieves state-of-the-art
performance."

Stereo Review/November 1973

"The Ohm F's are in a class by
themselves. The sound is most
unusual inasmuch as it is com-
plete, full, natural and transpar-
ent. The bass reproduction is
clean and perfect."

Hi-Fi Stereo
(Published in Germany)
October/1974

"It may well be the finest speaker
on the market and is certainly
without a doubt among the top
few."

The Complete Buyer's Guide
to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm H.

"Ohm managed to get prodigous
bass response out of a small box
without sacrificing efficiency.
The high end is handled by con-
ventional drivers and is every-
thing one might a
speaker. Dispersion is excellent
and the overall sound quality is
exemplary."

The Complete Buyer's Guide
to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm D2.

"The OHM D2 is designed to
provide the identical response as

Ohm

the C2, sacrificing only the
ultra -wide high frequency re-
sponse of the latter."

The Complete Buyer's Guide
to Stereo/Hi-Fi Equipment/1977

Comments about the Ohm L.

"The upper mid -range and
high frequencies were virtually
perfect."

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

Copyright c 1977 by the Ziff -Davis
Publishing Company. Reprinted
from Stereo Review, June 1977, by
permission. All rights reserved.

Comments about the Ohm E.

"Let me assure you, it handles
Chopin and pretty well anything
else from accordian to zither with
equal dexterity. For anyone look-
ng for 'just an ordinary speaker'
at a modest cost as Hi-Fi speak-
3rs go - this could be it."

Canadian Stereo Guide/Winter
1974

JANUARY/FEBRUARY 1978

You can get a free 28 -page brochure and complete reprints of Ohm reviews at any Ohm dealer, or by writing us at:
OHM ACOUSTICS CORP., 241 Taaffe Place, Brooklyn N. Y 11205
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if any of these

fine speaker systems

sounds better to you than

the Ditton 33, buy it.
Give or take a few inches and dollars. all of these systems are comparably

sized and priced. And all are quality products worthy of your
serious consideration.

Fine speakers like these are available usually only at true audio
specialists, those who carry a limited number of component lines. The
specialists we've selected to be Celestion dealers take pride in their
critically designed listening rooms. They provide an acoustic environment
that permits you to distinguish the speakers that are truly excellent from
those that are merely very good.

When you audition the Ditton 33, keep in mind that all its drivers, the
crossover network, and the cabinet have been engineered and
manufactured by Celestion. Just as we've been doing for more than
fifty years.

We've made the Ditton 33 as accurate, as precise, and as true to musical
life as our experience, abilities, and engineering facilities permit. If these

qualities represent the sort of sonic
excellence you want to hear from

your speakers, we urge you all
the more to carefully

compare the Celestion
system with those
listed above.
It's a risk we invite
with a reasonable
amount of confidence.

The Ditton 33 by Celestion
A sealed -enclosure three-way
system employing a 10 -inch
high -compliance woofer, a 5 -inch

transmission -line -loaded
mid -range and a 1 -inch
pressure -dome tweeter for

smooth, wide dispersion. Overall
frecuency response is 25 to
28.000 Hz. Available in walnut or
teak finish. 14"w K 10'/2"d x 24"h.
$239.50 each.

Other Celestion speaker systems
from $159.50 to $499.50.

ICelestionLoudspeakers for the pertectioc,st

Celestion Industries. Inc.
Kuniholm Drive, Holliston, MA 01746

:,rd HULELl.;(-) Inc Montreal
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STI-RE-0
RECORDINGS
and the Concertgebouw on Philips,
Karajan's second recording with the
Berlin Philharmonic on Deutsche
Grammophon, Eugene Ormandy and
the Philadelphia Orchestra on Colum-
bia and Seiji Ozawa and the Boston
Symphony on Deutsche Grammophon.

© Dvorak: Piano Concerto in (:
Op. 33. Syiatoslay Richter, pianist;

Bavarian State Orch., cond. Carlos
Kleiber. Angel S 37239, 87.98. It is
seldom that one encounters an abso-
lutely perfect recording, but here is
one, and it is incredible. Dyorak's only
piano concerto is not the big virtuoso
display piece that most people like to
he: hence its popularity is rather re-
stricted with its cause carried on pri-
marily by Rudolf Firkusny. The Czech
pianist has recorded it no less than

1)viirak
%am

in l; Ork.1.1
sliatosktv Rkhier

An absolutely perfect recording

three times and plays it very well in-
deed. Ills best recording was the early
Columbia mono LP with George Szell
and the Cleveland Orchestra; the later
stereo versions for Westminster and
Vox orchestrally are only adequate.
Richter's performance is equally sensi-
tive and he has the distinct advantage
of Kleiber's collaboration. Carlos Klei-
bcr is an absolute perfectionist and
achieves the highest calibre of playing
from the Bavarian Orchestra. This is
music -making of the highest order,
with excellent reproduction from the
engineers, and this disc should create
many new fans for this concerto.

Qo Fucik: Entry of the Gladiators. Czech
Philharmonic Orch., cond. Vaclav Neu-
mann. Quintessence PNIC 7038, $3.98.
Julius Fucik, born July 18, 1872, is to
Prague what Johann Strauss is to
Vienna, and every year in Prague dur-
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It looks like
the fine instrument

it really is...

,,, 111111111111111114111111111111 llllllll lllll 11111111

the new Realistic STA-78 receiver!
There are numerous reasons you

should buy the all -new Realistic "78."
Because it not only looks fine, t is a

fine receiver with professional
touches not expected for the money.

Phase locked loop
FM multiplex. For very

wide stereo separation
and distortion that's

inaudible.
Operational amplifier

ICs. Newly developed
OP -AMP integrated

circuits in
the phono and tone

control preamps assure clean
sounding music with wide dynamic

range. Switchable 25/75 microsecond
de -emphasis. The only way to

get correct equalization (and

sound) from all FM broadcasts, Dolby*
or standard. Ample power. A true
complementary OCL (Output
Capacitor -Less) amplifier delivers 22
wafts per channel, minimum RMS at 8

ohms from 20-20,000
Hz, with no more than
0.5% total harmonic
distortion. And that's a
conservative rating!
Stereo reverse switch.
For interesting effects
from some sound
sources. Style. Black
panel, distinct

lettering and backlighting for easy
viewing. Made in Radio Shack's own
factory. For precise quality control at
a low price. Just 269.95 - even less if
you buy the STA-78 in a system.

SOLD ONLY WHERE YOU SEE THIS SIGN:

riacroi Radio Ihaek
These two credit cards
honored at most Radio Shacks
Price may vary at individual
stores and dealers
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A TANDY COMPANY  FORT WORTH. TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES
Dolby is a trademark of Dolby Laboratories. Inc
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RECORDINGS-
ing Carnival time the Czech Philhar-
monic gives a series of pop concerts
including music of their native son.
Surely his most famous march, Entry
of the Gladiators, is a knock -out and
deserves its renown; the very sound of
it instantly brings to mind all the best
elements of a rousing circus. There
have been a number of recordings of it,

with a particularly outstanding one by
the Eastman Wind Ensemble on Mer-
cury, but none is superior to this per-
formance by the Czech Philharmonic,
which has been vividly recorded. It is a
delight to hear virtuoso big orchestral
sound in this brief score. The record
also contains the Florentine March plus
an assortment of rarities: The Old Bear
With A Sore Head, featuring bassoonist
Jiri Formacek; Marinarella Overture,
Herzogewina March and two waltzes,
Winter Storms and Donausagen. The
recordings originally were issued on
Telefunken; this reissue lacks the dis-
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NO SHORTCUTS
Shortcuts are great routes to travel. But not when you' -e buitng an

amplifier or tuner. Not when you're manufacturing them either. Qtha ity is
made of stern stuff at Rotel. And we have the amplifiers and turers to
prove it. RA -1412 and RA -1312 Integrated Amplifiers are excellen: exam-
ples. So is the RT-1024 AM/FM Tuner with tuilt-in Dolby'NR. Everything
you need to build a great home music systerr can be found right here
the features, the functions, and Rotel's typical high quality. It all proves
one thing, the farther out of the way we go bu Iding in the quality the more
you'll like what you hear.

RA -1312
STEREO INTEGRATED AMPLIFIER
 80 watts per channel, min. RMS,

both channels driven into 8 ohms
from 20 to 20,000Hz with no more
than 0.05% total harmonic distortion

RA -1412

RT 1024
STEREO AM/FM TUNER with Dlby N R
 FM Usable Sensitivity [Mont]

8 9dBf (1 5,, V)  5SlidB Quiet nig
Sensitivity [Mono] - 1 5c1Elf 112 1., V)
/[Stereo] 36d8f (3S,. V)

STEREO INTEGRATED AMPLIF ER
 110 watts per channel, min. RMS.

both channels driven Into 8 ohms
from 20 to 20.000Hz with no more
than 0.05'0 total harmonic disortion

 -},10)",70
011dhty Uncompromsed

ROTEL-
OF AMERICA INC

1055 Saw Mill River Rd
Ardsley. N V 10502

19141893-3355

'Dabs, is o trodernofk of Doloy laboxsionos
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tortion and overloading of the original.
Highly recommended.

Clazounov: The Seasons. Concert
Arts Orch., cond. Robert Irving. Sera-
phim S 62092, $4.98. For me The Sea-
sons is one of the most delectable of all
ballets. There isn't a dull moment in it
and the entire score sparkles with me-
lodic invention, culminating in the fa-
miliar bacchanal "Autumn." My first
contact with the score was Antal Dor-
ati's Dallas Symphony recording on
RCA 78s, a splendid performance very
well recorded for its day. Later ver-
sions on London by Albert Wolff and
the Paris Conservatory Orchestra and

GLAZUNOV
THE SEASONS

rrnplute hallett

ROBERT IRVING
ihr (-Inert Ans OR

Ole

The score sparkles
Ernest Ansermet and the Suisse Ro-
mande Orchestra (both currently avail-
able, the former on Stereo Treasury
and the latter on full -price London)
were not nearly as vibrant as the Irv-
ing which is very well played by a
studio orchestra and richly recorded as
well. There is an even better more re-
cent recording on Angel Melodiya with
the Moscow Radio Symphony directed
by Boris Khaikin which boasts a dy-
namic performance and wonderfully
vivid sonics (SR 40088). But if you
don't wish to spend a premium price
for The Seasons, you couldn't go wrong
with this time -tested Irving perform-
ance.

© Grainger: Piano Music. Daniel Ad-
ni, pianist. Seraphim S 60295, $4.98.
Percy Grainger was an enigma, a child
prodigy who developed into one of the
leading pianists and most sought-after
virtuosos of his time (1882-1961), al-
though he disliked the piano, regretted
having composed for it and was terri-
fied whenever he performed in public.
Of his familiar Country Gardens he
wrote: "The typical English, country
garden is not often used to grow flow-
ers in; it is more likely to be a vege-
table plot. So you can think of turnips
as I play it." Much of his piano output
consists of settings of folk -music, and
it is surprising that, considering his

HI-FI/STEPEO BUYERS' GUIDE



Before you spend $600 on a pair of speakers,
spend $15 on a ticket to Carnegie Hall.

aih
-

7' ie. 

' II

The way sound travels at Carnegie Hall.

If you're shopping for a pair of speakers in
the upper price range, you'll hear a lot of claims
about "concert hall" sound.

So it only makes sense to
check those claims out by
actually going to a concert
and hearing what that concert
hall sound is really all about.

You'll discover that the
sound comes to you from vir-
tually every direction:

From straight ahead, as
sound from the orchestra
reaches you directly: "first -
arrival" sound (a). From
above you, behind you and

around you, os sound from the orchestra is
reflected from the various surfaces of the concert
hall: "second -arrival" sound (b).

The Epicure 20 + radiates sound in several
directions.

Epicure's Model 20 + is a handsome, floor -
standing loudspeaker with a dual -module
design: a front -firing module and an angled,
top -firing module. Each features our celebrated
1 -inch air -spring tweeter and 8 -inch low -
frequency transducer.

The two modules work together to create a
sound field not unlike the sound field you'd
experience center row, Carnegie Hall:

There's direct sound, radiating from the
front -firing module. And reflected sound, radiat-
ing from the top -firing module, then reflecting
from the ceiling and walls of your listening
room.

The speaker's front -
firing and top -firing

modules.

a /Pi
zAm

50;01' ,i0ir:40,0..0°./,'"

--a-

The way sound travels from the Epicure 20 +

In other words: the Epicure 20 + successfully
integrates first -arrival and second -arrival sound.
For a first-rate musical experience.

And what a sound it is.
Like every Epicure speaker, the Model 20 +

delivers only pure, accurate sound: from
20,000 Hz, all the way down to those deep,
boss notes at 35 Hz.

So if it wasn't in the concert, it won't be in
your listening room.

On the other hand, if it was in the concert,
it'll be everywhere in your listening room. Just
the way it would be in Carnegie Hall.

There ore plenty of speakers that claim to
deliver concert hall sound.

The Epicure 20 +
actually does.

The Epicure Twenty+
Epicure is o product series of Epicure P-oducrs, Inc Newburyport Moss. 01950.
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Audiofile
housing systems
AUD1OFILE,
the new definition in
function and style is here.
Six outstanding designs
to solve the problem.
They look good!
They're mobile!
And they're priced right!
Trolleys, Uprights, Lowboys
and Wall Mounts -
a design for every need.
Extra strong matt
aluminum construction
with black plexiglass panels.
Decor Matching Kits also
available.
For information write:
Dept. 248
Click Systems
Ilammond Industries Inc.
155 Michael Drive
Syosset, Ness York 11791

Pat. No. 3664627

systems
a div sion of i, mnicnd inckistrics inc.

ST -R-0
RECORDINGS-
own remarkable technical capabilities,
his works for solo piano are not more
exhibitionistic. This LP contains the
familiar Country Gardens, Irish Tune
from County Derry, Molly on the Shore,
Over the Hills and Far Away, Handel
in the Strand, Walking Tune, and
Shepherd's Hey, as well as the less

A spirited performance

familiar To a Nordic Princess, Lullaby,
Knight and Shepherd's Daughter, Sai-
lor's Song and Eastern Intermezzo. The
young Israeli pianist Daniel Adni gives
spirited performance of these charming
miniatures, the reproduction is fine and
you'll doubtless find that this record
will give you much pleasure. If you
prefer your Grainger orchestrally you
might investigate a fine new Mercury
Golden Import (SRI 75102) offering
much of this same repertory performed
by the Eastman -Rochester "Pops" Or-
chestra conducted by Frederick Fen-
nell.

Grieg: Peer Gynt Suites 1 and 2, Five
Songs. Elisabeth Soderstrom, soprano;
New Philharmonia Orch., cond. Andrew
Davis. Columbia M 34531, $7.98. The
youthful Davis continues his fine discs
with this Grieg LP that features Elisa-
beth Soderstrom as soloist in Solveig's
Lullaby as well as the familiar Solveig's
Song. The five songs that fill out the
record are From Monte Pincio, The
Swan, The Way of the World, The
Princess and the familiar I Love You.
Orchestrally everything is fine, but
some listeners might find Siiderstrom's
vibrato distracting. I much prefer
the sound of Nilsson or Flagstad in
this repertory. The jacket indicates that
texts are enclosed, but my copy did not
include them.

Qo Lanner: Waltzes and Galops. Jo-
hann Strauss Orchestra of Vienna,

HI-FI/STEREO BUYERS' GUIDE28
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Handsomely played
cond. Willi Boskovskv. Angel S 37248,
$7.98. Joseph Lanner was a friend and
contemporary of the elder Johann
Strauss, and the two shared leadership
in the explosion of Viennese dance mu-
sic popularity in the early 19th cen-
tury. Both formed small orchestras of
20 to 30 players and toured extensively
playing their own music, but soon
Strauss, whose soon later composed The
Blue Danube, became more prominent.
Lanner died of typhus in 1843 at the
early age of 42. This new Angel LP
contains does not contain his best know
waltz, Die Schiinbrunner, but it does
offer four others, Pest Waltz, The Suit-
ors, Court Ball Dances and Marie')
Waltz, as well as the unusual Steam
Waltz, opening and closing with a mu-
sical depiction of a steam locomotive.
Three sparkling galops fill out this
handsomely -played and beautifully re-
corded disc, which is guaranteed to
provide nearly an hour of pleasant lis-
tening.

© Rachmaninoff: Symphony No. 3 in
A Minor, Op. 44. London Symphony
Orch., cond. Andre Previn. Angel S
37260, $7.98. Previn has always dis-
played a particular affinity for Rach-
maninoff's music; he has to his credit
two fine recordings of the Symphony
No. 2, The Bells, and many other
works, including an outstanding re-
cording of the suites for two pianos.
Some years ago he recorded the Sym-

. phony No. 3 with the London Sym-
phony for RCA, but this new version
is stronger and more richly recorded.
I find the Symphony No. 3 to be a
fascinating work and recommend this
recording above any other currently
available, including the new Stokowski-
National Philharmonic set. While Prey-
in's first recording included as a filler
Rachmaninoff's orchestral fantasy The
Rock, Op. 7, the new Angel disc offers
the ' seldom -heard Intermezzo and
Women's Dance from the opera Aleko,
both typically Slavic in nature. Angel's
reproduction is excellent in every way. A
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INTRODUCING
SIX WAYS TO IMPROVE

YOUR HEARING.
AKAI introduces just what

the doctor ordered to improve
your hearing: six great -sounding
receivers that put real heart into
your system, whether you listen
to tape. records or FM.

Choose from six power
ranges -15 to 120 watts per
channel - with suggested retail
prices from $179.95 to $629.95.
So now, no matter what receiver
you want -a good basic unit
or a unit with all the features an
audiophile demands - AKAI's
for you. You can feel confident
that dollar for dollar, spec for
spec. you're getting the true-to-
life sound you expect from the

name AKAI. And a receiver that
delivers better tuner sensitivity
and less distortion at all volume
levels is what a good receiver
is all about.

Compare performance.
features, design and value at your
AKAI dealer. And start hearing
what you've been missing.

Watts/ Power
Model RMS OHMS Rand Width

AA 1115 IS 8 40 20(8111 ir
AA 1125 25 fl 20 20.i CO H,

AA 1145 15 R 20-2021181 Hr.

AA 1150 50 8 20-21100011,

AA 1175 75 8 20 20.000 1 I,

AA 1200 120 8 20 20.000 Hr

AKAI

Total Harmonic
Distortion

no more than 0.5%

no more than 0.1%

rat more than 0.29.

no more than 0.17

no more that 0.0R%

no more than 0.01M

ART COLLECTORS:
For an 18" x 24" reproduction of this Charles Bragg etching suitable for framing,
send S2 to AKAI, Dept. HO.P.O. Box 6010, Compton, CA 90224. ATTN: Doctor.
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Pink Floyd: "Animals". Columbia JC-
34474. $7.98.

Contrary to popular perception, you
don't have to be a spaced out acid
freak to appreciate Pink Floyd. The
group puts out records that owners of
classy hi-fi rigs like to use to show off
their systems to friends. Animals is no
exception. It sounds particularly good
through stereo headphones. The album
focuses on three animals: pigs, sheep
and dogs as an allegory on the human
condition; sort of an Animal Farm set
to music. All of the cuts are vocals but
the instrumental portions predominate.
In "Dogs," for example, wailing synthe-
sizers sweep through acoustic guitar
rhythm chords with dual electric guitars
in the lead. Unfortunately there's no
indication on the album jacket of the
instruments and electronics used. The
only list of credits, other than the pro-
ducers (Pink Floyd) and the engineer
(Brian Humphries), is that paying trib-
ute to the graphic artists who designed
the album sleeve. Devoted followers
of the group undoubtedly know who
plays what. Those of you not among
the cognoscenti are obliged to pick up
some of Floyd's earlier opuses for the
information.

John Denver: "John Denver's Greatest
Hits, Vol. 2" RCA CPL 1-2195. $7.98.

There are two kinds of albums that
recording artists like best. One is the
so-called "live" album, a recording of
a live concert. It's no extra work for the
artist who's doing his thing on stage
anyway. The other is the "greatest hits"
compilation, a collection of previously
released work. Both types serve a use-
ful purpose. The "live" record brings

the impact and immediacy of an in -
person concert to the fan who doesn't
want to go through the crowd hassle
or expense of being there. The "greatest
hits" collection is a perfect way to ac-
cumulate the cream of a particular art-
ist's crop, assuming you agree with the
producer's choices. John Denver fans
are legion and it's hard to believe that
there are any who don't already own
the albums from which this group of
songs is culled. Be that as it may, I. D.'s
G. H. Vol. 2 serves up everything from
the syrupy sweetness of "Back Home
Again" to the crashing crescendos of

Denver's tribute to Jacques Cousteau,
"Calypso," with a little hillbilly throw-
away, "Grandma's Feather Bed." tossed
in for the goodtimey flavor. RCA would
never skimp on the production of its
bread and butter so the sound quality
is excellent.

Dolly Parton: "New Harvest . . . First
Gathering". RCA APL1.2188 $6.98.

Already one of the shining lights in the
country music world, delightful Dolly
Parton has made her big move into
mainstream pop music with this mixed
hag of rousing rockers and wispy bal-
lads designed to exhibit the wide dy-
namic range of her voice. The rhythm
section in such movers as "Light of A
Clear Blue Morning" is mixed way up
front, but not overbearingly so; just
enough to let you know that Dolly can
rock with the best of them. And an
ethereal rendition of Smokey Robin -
son's old hit, "My Girl," spotlights Dol-

Iv's sensitivity at its best. Songs that
tell sad stories ("Where Beauty Lives
in Memory") and strongly gospel flav-
ored paeans to heaven ("There") are
Dolly's way of saving that, although
she is expanding her musical baliwick,
she's a country girl first and foremost
and she's not about to cut loose her
legions of original fans. As if the pure
pleasure of her voice wasn't enough,
Dolly wrote eight of the ten songs on
the album and produced and arranged
the set. Production is clean and crisp
and the arrangements imaginative. New
Harvest . . . First Gathering is a bump-
er crop for old, new, and yet -to -be
Dolly Parton fans.

Russell Morris: "Russell Morris 2".
RCA APL1-1576. $6.98.

The clue to what goes on inside
Russell Morris' head is found on the
outside of Russell Morris' album. The

(Continued on page 82)
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Elegance Simply Stated

FRAZIER'S "THING"
Audition a pair of these

extraordinary loudspeakers today
at selected audio dealers.

Priced at $2,000.00 the pair.

/W/ i./ INCORPORATED

1930 VALLEY VIEW LANE  DALLAS, TEXAS 75234  214/241-3441

Great Loudspeakers from $60 to $1300

Circle No. 11 On Reader Service Card
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Select what you want
in a record cleaner.

 Convenience in use
and storage.
You shouldn't need a separate shelf, elaborate mo-
tions or an act of Congress to clean your records. A
comfortable, hand-held instrument that works best
on a rotating turntable is ideal.

 Effectiveness against
micro-dust.
Tiny, invisible dust particles hide in delicate record
grooves and can be ground into the vinyl. Only a
slanted (directional) fiber using special ultra -small
fiber tips can scoop up, rather than rearrange, this
micro -dust contamination.

 Effectiveness against
chemical contamination.
Fingerprints and vapor -borne oils will deposit into
channels of a record groove. Sucn contamination
hides from adhesive rollers and all dry cleaning
systems. Only a special fluid plus micro -fibers can
safely remove such audible, impacted deposits.

 Total removal of
contamination/fluid.
Capillary action-the lifting of fluid by small fiber
surface tension-is totally effective. You want to
get contamination off the record, along with any
fluid traces.

n Lasting construction.
You want quality. A record cleaner can last a life-
time. A plastic wonder can crack into oblivion-or
you can purchase the hand -rubbed elegance of mill-
ed walnut befitting the rest of your audio system.

ri Ultimate economy.
The value of a truly fine record cleaner is justified
by the cost of replacing your record collection.
Fifteen dollars is a small investment in long-
term protection.

All of the above.
DISCWASHER, the Superior
Record Cleaner.
See the finer audio dealers for a demonstration.

discwasher, inc. 1407 N. Providence Rd., Columbia, MO 65201
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ALL YOU
NEED TO KNOW TO
CHOOSE ONE FOR
YOURSELF w ,vL

Harman/Kardon's
HK -2000 is a two -head
cassette deck which
sells for $399.95. Its
features include a
subsonic filter de-
signed to eliminate
unwanted signals
below 20 Hz, and an
MPX filter control.
Reader Service No. 71.

 Decisions. Decisions. When buying an FM,
it's whether it will he a tuner or a receiver. An
amplifier? Integrated or separate. A tape deck?
Open reel or cassette. Similar decisions, but not
quite the same. Tuners and receivers, whether
separate or integrated, all perform the same
function. It's merely a matter of the number of
packages you buy, the specs and features they
offer. Basic compatibility is there; you don't need
both a tuner and a receiver. But the choice be-
tween tape decks is a matter of format. There is
good reason to have both an open reel and a cas-
sette deck, and, if you are going to choose be-
tween them, you should have some idea of the
advantages and disadvantages of each.

Cassette equipment is by far the more popular.
Why? Because it's much more convenient. The
tape is pre-packaged; there's no need to thread
loose spaghetti through the guts of the deck. Just
pop in a cassette, and you're ready to go. You
can also store a lot more music in a given space;
a single small cassette can hold as many minutes
of program as a 7 -inch reel of tape. The library of
commercially recorded cassettes is much more
extensive than the open reel catalog, and, with
a home cassette recorder, you can prepare tapes
to use "on -the -road" in your automobile deck.

But there the advantages stop. Open reel decks
offer better total perform-
ance, especially with re-
gard to high level high
frequency response, noise,

, ,N1

n

and distortion. Open reel tapes are easier to edit
and splice-an important consideration for the
serious "live" recordist. Furthermore, the me-
chanical performance of an open reel deck-
vis-a-vis flutter, speed stability, etc.-is, on the
whole, better than that of a cassette deck. As far
as tape reliability is concerned, it's pretty much
of a toss-up. An open reel can't jam as a cassette
call, but let it go haywire and spill loose tape all
over the floor, and you're in a mess.

Some readers may question the statement that
an open reel deck generally offers better perform-
ance than does the average cassette deck. Com-
paring spec sheets on frequency response and
noise frequently shows little difference between
the two formats, and occasionally a cassette sys-
tem seems to out -spec an open reel deck. But
here's a case where "specs" can he misleading.
Cassette decks are measured to a different stand-
ard than are their bigger brothers. They have
been given a golfing handicap so to speak.

The "standard recording level" on cassettes is
250 nWb/m; which refers to the magnetic flux
level on the tape, and, suffice it to say, it's a pretty
high level for the thin coated cassette tape. So
high in fact that the distortion generally runs in
the l to 3% range at the level. There is very
little "headroom" above zero. The standard open
reel level is 185 nWb and the heavier oxide
coating will withstand much greater recording
levels than that -6 dB to 10 dB more on a good
machine/tape combination-before 3 per cent

Vi  
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Hotel's RD -10F is a two -head cassette deck
which sells for $230. Colby noise reduction and
locking pause control are included. Use No. 87.

Hitachi's $160 D-220 t No -head cassette deck
includes bias and equalization settings for two
types of tape. Circle Number 72 for details.

#00 
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AIWA's AD -6800 cassette deck features user -
adjustment of the bias setting and a double -
needle VU/Peak metering system. Circle No. 102.

--1Zizzzazal 02X,Mlimm,mani

'"

TEAC's A-303 front -loading cassette deck features
a record/mute function and separate 3 -position
bias/equalization switches. $350. Circle No. 10.

total harmonic distortion is reached.
Since the cassette system is so close to overload

at "standard" recording level, the frequency re-
sponse is specified at a much lower level-usually
20 dB to 30 dB below zero. The response may
look good there, but it's not maintained at higher
levels. Because of the pecularities of the tape re-
cording process, the response at higher recording
levels falls off at the upper frequencies. The tape
saturates. So a cassette deck with, say 15 kHz
response at -20 dB may start to roll off in the
5 kHz to 10 kllz region as the recording level
is raised. (That explains why high level cassette
tapes sound dull.)

The frequency response of a 73: ips open reel
deck is customarily measured at -10 dB; that of a

31 ips at -10 dB or -20 dB. Furthermore, with a
good tape, it's not uncommon to find the response
holding up to beyond 15 kHz even at zero re-
cording level and above. This means you can
sock it to an open reel tape much more strongly
than to a cassette and that, in turn, means quieter
(as well as wider range) recordings. In short,
given cassette and open reel decks with the same
response and signal-to-noise specs, in practice
the open reel deck will sound better because it
will maintain that response to a higher recording
level and, since you can record the signal at a
higher level, the practical signal-to-noise ratio is
much improved.

Lest you think that the cassette format is in-
capable of high fidelity performance, we hasten

Sansui's SC -3100 cas-
sette deck is designed
for easy access to the
magnetic heads (which
facilitates cleaning). It
also has separate 3 -posi-
tion bias and equaliza-
tion switches and Dolby
noise reduction. $430.
Circle Reader Service
Number 89 for details.



Yamaha's TC-800D cassette
deck offers 2 bias/equaliza-
tion settings: one for ferric
tape and one for FeCr tape.
Automatic adjustment oc-
curs for chrominum dioxide
tape. $310. Circle No. 101.

to point out that, on a good one,
with carefully controlled recording lev-
els, it is virtually impossible to distinguish be-
tween a dub and the original disc that was re-
corded. But to get that performance requires
some care in setting the level to take full ad-
vantage of the tape; open reel decks are more
forgiving. Nonetheless, today's performance of
even garden-variety cassette systems far exceeds
the wildest expectations of the original inventors
of the format.

Cassette Noise Reducers. Much of the success
of the cassette can be attributed to the Dolby -B
noise reduction system, and no cassette deck can
lay claim to being "high-fidelity" without a Dolby -
B or some other noise reduction technique. Al-

though the
Dolby is by far
and away the most
popular, two other systems vie
with it for supremacy-the JVC ANRS
(and the newer Super-ANRS) and the dbx II.
The JVC systems are similar in operation to a
Dolby, and tapes made on one system can be
played on the other with good results. The dbx
II system is totally incompatible with either of
the others but offers even more noise reduction
than does the competition. (However, dbx II -
encoded tapes are virtually unlistenable without

Sony's TC-206SD front -loading cassette deck in-
cludes a Dolby noise reduction system and two
3 -position bias/equalization switches. Use No. 96.

II

k 
Akai's GXC-725D three -head cassette deck sells
for $425. Included are peak level meters and a
3 -position tape selector. Circle R.S. Number 62.

U.S. Pioneei's CT -F4242 cassette deck features
easy -access tape heads and a locking pause con-
trol. $225. Circle Reac er Service Number 85.

Kenwood's KX-1030 three -head cassette deck fea-
tures an adiJstable b as cont-01 and a Double -
Dolby noise reduction system. $375. Use No. 74.
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decoding. Dolbyized tapes can be listened to
"straight" with at least acceptable results. Un-
doubtedly, that helps to keep it the "system -of -
choice" for the pre-recorded market.)

Obviously, your cassette deck of choice should
have some noise reduction system-probably it
will have a Dolby. What other characteristics
should you look for? Let's go over the typical
specs and see. Of course there's frequency re-
sponse -30 Hz to 13 kHz is probably par for a
typical cassette deck, out to 15 kHz or 16 kHz
for a good one, and to 20 kHz for a really superb
deck. Open reel decks get out to 25 kHz or be-
yond at 71i ips. Expect to find the response with a
Dolby somewhat more truncated than without
and look for a tolerance on the spec of ±X dB.
The tighter the tolerance the better; no tolerance
at all, and we'd raise our eyebrows.

What Features to Look For. The deck should
have selectable bias and equalization for at least
two types of tapes-usually ferric oxide and
chrome-with a third, ferri-chrome position de-
sirable for flexibility. Sometimes, the bias and
equalization switches are separate so that more
combinations can be established; on other decks,
one switch sets both. Whether separate switches

arc worth the effort depends upon whether the
alternate combinations are indeed usable. We'd
also try to establish specifically for which tapes
the machine has been set. All ferric oxide tapes
are not the same, and you'll get the best perform-
ance by using the same tape that the manufac-
turer uses. Your best clue comes from the tape
packed with the machine. Manuals tend to claim
that the deck will work with almost anything
from boat rust on up-not true!

The performance you get from the deck will
depend on the tape. Usually the frequency re-
sponse will be a little more extended on chromi-
um dioxide and ferrichrome than on the ferric
oxides. Noise is likely to be lower too, as reflected
in the S/N spec. But distortion is generally high-
er on chrome than on ferri-chrome or ferric oxide.
Some of the more reputable manufacturers will
spec their deck separately for each of the basic
types. On ferric oxide and ferrichrome cassettes,
the THD on a good deck will probably be about
1% to 134%; double that on chromium dioxide.
On open reel equipment, the THD will likely be
in the range of 1% at a recording level 6 dB
above zero-much less at zero level.

Of course, mechanical (Continued on page 78)

Optonica's RT-2050U Mk II 3 -head cassette deck
sells for $299.95 and features an automatic program
find system. Circle Reader Service Number 133.
Tandberg's TCD-310 Mk II is a two -head cassette deck
which includes an MPX filter switch and dual peak
reading meters. $530. Circle Reader Service No. 97.
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REWIND

JVC's KD-95 top -of -
the -line two -head cas-
sette deck sells for
$499.95. Included are
a Super ANRS noise
reduction system,
5 LED peak level indi-
cators, and two 3 -
position bias and
equalization switches.
Circle No. 73.
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El Tape recording isn't difficult. On
even a modestly priced cassette deck,
there's no reason why you can't pro-
duce better recordings than you can
buy from commercial duplicators. For
one thing, you can use premium -grade
cassettes-a luxury that the commercial
boys simply can't (or won't) Afford.
Nor need that increase your cost un-
duly. Why, with a good C-90 going
for about four or five bucks-frequent-
ly 10% less if you buy them by the
dozen-you can record two record al-
bums for less than the price of one pre-
recorded cassette. Your copies are also
likely to be better because you'll be
recording them in real -time -1:1 rather
than on the high speed 32:1 duplicators
that the mass producers use.

Getting a really high quality record-
ing isn't a matter of luck. It takes some
skill, but it's skill that you can easily
acquire by following a few simple rules.
Then honing these skills to a fine edge
is just a matter of practice. Here then
are six steps to better tape recording.
They fall into three basic groups: pre -

6 STEPS
TO BETTER
CASSETTE

RECORDING
by LORDON CHR3i1E

liminary work that you do prior to the
recording session, the recording itself,
and caring for your tapes after they've
been made.

1Select the Right Tape
Your very first task is to select the

tape you are going to use. This is a
matter of mating the tape with the
recorder. Price alone is no guide. A
premium tape need not perform as well
as a less expensive one. This is not to
say that the higher priced tape is not
better in and of itself, merely that to
achieve the best performance from a
tape requires that the recorder have
the bias and equalization characteris-
tics that the tape demands. A proper
match is of greater importance than
potential (but unrealized) perform-
ance.

Cassette tapes come in three basic
groups: ferric oxide types, chromium
dioxide types (and their equivalents)
and ferrichrome formulations. Each
type requires its own specific bias and
equalization settings and most quality
cassette decks have switch settings for
at least two, if not all three, of the
formulations. But even within the
group, there are differences among the
products of various manufacturers and,
for that matter, even among different
products of the same manufacturer.
These differences are especially pro-
nounced among ferric oxide products
which have undergone many permuta-
tions in their long life. Some are cobalt -
(loped, some are not; some use ex-
tremely tiny particles, others somewhat
larger ones, yet each is called a ferric
oxide tape. So it's important that you
determine from the recorder manufac-
turer (or test reports, or your own
experimentation) which works best on
your deck (See the Blank Cassette
Tapes article elsewhere in this issue for
details on ferric oxide tapes.)

Chromium dioxide tapes are more
uniform from manufacturer to manu-
facturer but there are exceptions here
as well. The "chrome -equivalent" tapes

SELECT THE RIGHT TAPE

are quite similar to chromium dioxide
in their requirements, but not precisely
the same. Forewarned is forearmed.
And, the newest tape type-the fern-
chromes-differ substantially from ven-
dor to vendor.

In general, the ferric oxides offer a
lower distortion figure than do the
chromium products but usually a high-
er residual noise level. Ferrichromes
offer both low noise and low distortion
but few decks are set to really eke out
their performance potential.

When buying a cassette, you're best
off sticking to a C-90 length or shorter.
C -120s use very thin tape; the backing
is not as strong, and the oxide coating
is thinner which means a greater pos-
sibility of distortion and print -through.
A screw -type cassette housing simpli-
fies opening the cassette for repair (or
for editing down to the length you
want) but is not inherently superior to
the welded housing. (However, since
most audiophiles have associated the
screw housing with quality, most tape
manufacturers have put their best
products in such housings. So the hypo-
thesis that screw housings are superior
has become self-fulfilling.) In any
event, a good cassette-at least me-
chanically-should run freely with no
screaming and screeching in the fast
modes.

As Clean the Machine Regularly
dr. For the most uniform frequency

response in both recording and playback,
and for the least number of dropouts,
the recording heads must be spotlessly
clean. Even a dirt coating as thin as
20 millionths of an inch on the head
can cause an audible loss in high fre-
quency response. And if the head is

CLEAN THE MACHINE REGULARLY
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6 STEPS
dirty when recording, the copy will
be permanently lacking in highs.

Head cleaning cassettes are available
from several of the tape suppliers, and
some blank tape cassettes come with a
short section of mildly abrasive head -
cleaning tape as leader. These are all
reasonably effective as regular mainte-
nance means, but to clean a really dirk
head, a liquid head cleaning solvent is
your best bet. Several are available
from the tape recording accessory dis-
tributors but plain isopropyl alcohol is
probably as good as any. Avoid really
strong solvents such acetone, xvlene and
the like. They may soften any plastic
around the head face (and so ruin the
head) and are very likely to disin-
tegrate the various plastic parts of the
recorder. Of all the solvents, Freon is
probably the gentlest, although it is
less effective than alcohol.

When cleaning the head, use a cot-
ton swab saturated in the cleaner and
scrub both back and forth and up and
down. Turn the swab as it becomes
dirty and keep up the work, changing
swabs as required until the last one
comes away clean. Avoid excessive
pressure on the head or you may upset
the alignment, but some light pressure
is required to get off the encrusted
gunk. Take care to avoid leaving cot-
ton fibres on the head-they're as bad
as dirt as far as spacing loss is con-
cerned.

While you're at it, clean the cap-
stan and pinch roller. Avoid excessive
solvent here so that it doesn't run down

into the bearings, but use enough to
loosen the encrusted oxide. Again, al-
cohol is a good choice. Cleaning the
capstan and pinch roller is more im-
portant than many realize to achieve
the smoothest possible transport speed,
i.e. freedom from flutter. In fact, if
your deck seems to be acting up me-
chanically, try cleaning the capstan and
pinch roller. The problem may be
nothing more than that. After cleaning
the heads, pinch roller and capstan,
give the solvent a few minutes to evap-
orate before popping in a cassette.

How often should you clean the
deck? Obviously, whenever it's dirty.
Good recording practice dictates a
cleaning before every session whether
the deck appears to need it or not. As
long as you're careful with the choice
of solvent and the pressure that you
apply, you're not likely to do any harm.
Unfortunately, on some decks, it is very
difficult to get access to the heads with
a cotton swab for cleaning. Head -
cleaning sticks or pencils are available
that are sometimes easier to use but,
when possible, we prefer the common
swab.

3 Demagnetize the Heads
Any residual magnetism that

builds up in the head or capstan will
partially erase the highs on the record-
ing and increase the noise level as
The solution is to demagnetize (or "de-
gauss") the head and capstan with a
"head demagnetizer." This is a device
that sets up a strong concentrated AC
field in the jaws of an electromagnet. As
it is brought close to the head or capstan,
it first increases the magnetization, but
rapidly alternates the polarity. As it is
withdrawn, the field drops off gradually
(constantly alternating in polarity) un-
til it reaches zero, leaving the head or
capstan neutral.

The trick in getting an effective de-
magnetization is to approach and de-
part from the head very slowly with
the demagnetizer. A sudden withdraw -

DEMAGNETIZE
THE HEADS

al may leave the head "hung up" in a
state of magnetization that is much
worse than- wliat you started with.
Never, never energize or de -energize
the demagnetizer while it's near the
head-get it several feet away before
it's turned off. And, of course, keep it
well away from any tapes while it's on.

The pole pieces of the demagnetizer
should be covered with a soft plastic
sts that the head isn't scratched. They
should also be large enough (and the
field strong enough) to cover the track
without the need to wave the demag-
netizer around excessively. Again, ac-
cess to the head and capstan of a
cassette deck is frequently very limited,
and thus the larger, really effective de-
magnetizers can't be used without dis-
assembly. (Small, pencil -shaped ones
are available but have questionable
field strength and distribution.)

Although many mavens recommend
demagnetizing the heads every 10 to
100 hours-a practice followed by pro-
fessionals on their decks on which they
have ready access to the heads-this
practice is questionable. A good cas-
sette head (and capstan) need never
build up excessive amounts of mag-
netism. Rather than take the chance of
making matters worse, we'd recom-
mend waiting until there are signs that
demagnetization is necessary and then
disassemble the deck far enough to use
a really effective device.

4 Check the Dolby Calibration
The majority of quality cassette

decks incorporate the Dolby -B noise
reduction system that has made high
fidelity cassette recording a reality.
When making your own tapes, some

CHECK THE
DOLBY CALIBRATION
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noise reduction system should always
be used, and, since Dolby -B is, at
present, the most popular, you should
know how to check its operation.

For the Dolby to function properly,
a reference level-the so-called Dolby
Level-must be maintained through the
record/reproduce cycle. When the deck
leaves the factory, the Dolby circuitry
has been calibrated for a specific
tape(s). Substituting one of a different
sensitivity will upset the calibration.
Without instrumentation, the easiest
way to check if a new tape matches the
calibration is to record some of the in-
terstation hiss from your FM tuner,
both with and without Dolby, and to
audibly compare the results. Here's
how.

First turn off the FM mute (if any)
on your receiver or tuner. Tune be-
tween stations so that all you hear is
the rushing hiss. Set the record level so
that the meters indicate about -20. Set
the tape counter to zero and turn off
the Dolby. Record a few seconds of the
hiss and turn on the Dolby, making a
note of the tape counter reading as you
do. Record another few seconds.

Now rewind to the beginning and
turn the Dolby off. Play back the tape
and listen to the character of the hiss.
As you enter the Dolby portion of the
recording (as shown on the tape coun-
ter), activate the Dolby and compare
the sound of the hiss to the previous
non -Dolby portion. If they're pretty
much the same, you're okay. But if the
Dolby portion is notably brighter or
duller than the non -Dolby portion, the
recorder should be recalibrated to use
that tape. Some decks have user-oper-

FIND
THE IDEAL

RECORD LEVEL

ated calibration controls, and you can
reset it yourself by following the pro-
cedure given in the manual. On others,
the controls are internal and are meant
to be set by a serviceman.

Note that, to check the Dolby, you
should compare only the Dolby and
non -Dolby portions of the tape with
each other-not with the sound of the
hiss coming directly from the FM..
(However, comparing either of the re-
corded sections with the original FM
hiss will tell you how well that tape
mates with the machine in general. A
perfect copy will seldom be achieved
on any but the most expensive decks,
but the relative dulling of the highs
will give you an idea of how close to
perfection you are.) You'll easily be
able to tell when to switch on the
Dolby during playback since a Dolby -
encoded recording (if played back
without Dolby decoding) will be no-
ticeably brighter than the non -Dolby
portion.

5Find the Best Record Level
Now, you're ready to record! The

most important step in achieving a
good recording comes at this point-
setting the record level. If the level is
set too high, the tape will be distorted
and lack highs. If it's set too low, the
recording will be noisy. Since the dy-
namic range of a cassette-the volume
spread between the noise level and the
overload point-is at this point limited,
it's critical that none of it is wasted on
an improper recording level.

Your guide to setting level, of course,
is the record level meters and/or in-
dicators. However, there is little uni-
formity in how they work. They vary
from one to the next. Determining the
foibles of your machine will thus re-
quire some experimentation. It's usual-
ly best to concentrate first on recording
a single disc, trying to determine what
sort of meter indications give the best
results. Choose a disc that contains
both quiet and loud passages; your best

CARE FOR
YOUR TAPES

bet is a disc with both a lot of transi-
ents (percussion sounds, cymbals, etc.)
and more musical sounds (voice,
strings, woodwinds, and brass). If you
have a choice between peak -reading
and VU modes of indication, use the
peak -reading setting. It's usually a
much more reliable indication of over-
load.

Set the level so that the meters hit
zero on peaks, and record. Then record
at a little higher level-say +3 dB on
peaks-then at a lower setting (not
more than -3 dB on peaks.) Play back
the recordings, adjusting the volume
between sections so that they are of
equal loudness, (this is important) and
compare the recordings with the orig-
inal disc. See which one gives you the
best compromise between noise and
distortion. Pay careful attention to the
brilliance of the highs (especially the
transients) and the clarity and detail of
the bass. Dull transients' and a muddy
bass are signs that the recording level
is too high.

Once you've mastered this disc, try
another of a different character, say a
choral piece or a symphony. You may
find that the best recording level dif-
fers from one type of music to another.
Once you've built up your repertoire,
so to speak, you'll know pretty well
how to set the level for the particular
type of music you're recording. Of
course, if you change tapes, you may
have to reprogram yourself to discover
its optimal recording level.

Here are a few tricks to help you. To
quickly search a disc for the loudest
passages, look at its surface. Because of

(Continued on page 74)
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DUAL C939
CASSETTE DECK
IT'S PACKED WITH CONVENIENCE FEATURES, INCLUDING A FADE EDIT CAPABILITY

 If Abraham Lincoln had owned a
stereo showroom it's quite likely he
would have noted we can please some
of the people all the time, or all the
people some of the time, but not every-
one at the same time. Verily, he would
have said something to that effect until
he had a chance to try Dual's model
C939 cassette deck; then he might have
claimed "You can please almost all the
people almost all the time."

Fact is, to date the Dual C939 has
pleased everyone in our test lab and
listening panel for it has at least one
feature each has desired in cassette
decks at one time or other.

For example, we have always be-
lieved that the should
have started out with peak reading
meters: the C939 has that feature.
Several members of our listening panel
who are ex -studio engineers believe that
any recording system that is consistently
running against saturation should use
the "running lamp" peak indicators
found in film studios. Well, the C939
has that feature. There are others who
would like to be able to erase the end -
of -record noises after dubbing from a

turntable with automatic recycle, or
who would like to eliminate the gurgles
of an announcer or deejay who spoils
an off -the -air dub by jumping in right

It doesn't take much of a look to

notice that there's something unusual
about Dual's C939 cassette deck. For
starters, the tape transport has more
controls than usual (to handle the re-
verse play/record modes) and the VU
meters appear to be missing (not so!).

as the record ends. Well, you can elimi-
nate the mechanical and human noises
after the recording is over by simply
pushing a button on the C939.

If you're starting to get the idea that
Dual's latest entry into the cassette
marketplace is exciting and different,
you're right. Except for the absence of
simultaneous record/playback, the
Dual C939 has almost every conven-
ience feature anyone could want, and
then something extra.

Getting the routine out of the way
first, the C939 has Dolby, FM Dolby
with separate right and left FM Dolby
calibration controls, microphone/line
input mixing, tape selectors for ferric,
fcrrichrome, and chromium dioxide
tapes, and a headphone output.

Now for the biggies. Starting off, the
C939 has automatic reversing in the
play mode (manual record reverse).
You can program the mechanism for a
single reverse back to the beginning

e e
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 The C939's fade edit function permits
controlled erase during playback. The

left-hand control is the safety switch
which must be rotated and held down
through the entire fade edit operation.
The MAX/MIN (at right) determines the
degree of erasure or fade out. Above
this feature are fingertip controls for
headphone level adjustments and screw-
driver adjustments for left -right output
level and FM Dolby calibration.

and stop, or program for continuous
repeat play.

Dual's C939 cassette deck also offers
a fade edit feature, otherwise known as
variable erase which is done after the
recording is completed. Here's how it
works. Assume you have taped from an
FM stereo station and before you can
close down the input signal, the an-
nouncer jumps in with yet another
commercial. Two controls on the C939
handle this problem. One control is

the fade edit safety switch, the other
is the MAX/MIN playback level con-
trol, which is actually a variable erase
that can be applied during playback.
As you play the end of the tape you
depress the safety switch and hold it
down (it does not lock). As soon as the
desired program ends you rotate the
playback level control from MAX
(meaning maximum playback) to MIN
(meaning minimum playback or com-
plete erasure). You wipe that announ-
cer or any other noise(s) right off the
tape, leaving no cracks, snaps, or pops.
If you'd like to fade out on the music
you simply rotate the playback level
control slowly from MAX to MIN. The
program starts to fade, the highs get

(Continued on page 80)
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 The recording level is indicated by a
light bar consisting of twelve light emit-
ting diodes which are calibrated from
-20 to 5 dB. The LED's ballistics can
be set for either VU (average) reading
or for peak reading by using the VU/
PEAK switch centered below the meters.
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1 fact:
1 one mistrack damages

grooves more than
25...50...even 100 plays.

CBS STR 100 Played 75 Times With a V15 Type III Cartridge

Mistracking Damage
A Commercial Recording After Just One Play With Top -of -the -Line
Name Brand Cartridge at 1 0 Gram Tracking Force Mistracking
-- Critical Damage.

The Same Commercial Recording After 50 Plays With Shure V15
Type III Cartridge at 1.0 Gram Tracking Force. Normal (Inaudible)
Wear - Excellent Tracking

The Optimist's View:
The cartridge that tracked the grooves shown in the top
photomicrograph caused no PERCEIVABLE wear after 75 plays. But
because these grooves are cut at relatively low velocities and have a
continuous 20 kHz signal (only on one channel), they don't present a
very challenging test. As a matter of fact, any reasonably good
cartridge should prodJce the same results. However, under greater
magnification these same grooves would probably reveal some
amount of record wear (although not enough to alter sound quality).
That's because record wear is a gradual but constant phenomenon

. . like tire wear every time you drive.

TheTerrible Truth:
The middle photomicrograph shows a record of musical material cut
at today's "hotter" velocities after only one play with a well-known
competitive cartridge at its rated tracking force. This cartridge
mistracked the record. Clearly, critical damage resulted. Notice the
deep gouge marks on the groove walls.
A single mistrack can result in MORE damage than 25, 50 or even
100 plays of a record! Continuing our tire analogy, a mistrack is like a
blowout. Once your cartridge mistracks a record passage, the
damage has been done and that passage will never sound the same.
TRACKABILITY is the single most meaningful yardstick by which to
measure cartridge performance. That's because TRACKABILITY
encompasses virtually every performance factor by which a cartridge
is judged . . . including velocity of the recorded signal, frequency,
compliance, and effective mass

The bottom photo shows the same groove played
50 times with a V15 Type III at a record -

and stylus -saving force of only one gram.
Clearly, there is no cartridge you can buy

- for any amount of money - that will
protect your record collection more

from the damage of mistracking
than the Shure V15 Type III.

Shure V15 Type III

F -I U 1=1
Outperforms the best of the rest

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sounc systems and related circuitry.

Circle No. 30 On Reader Service Card
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BLANK CASSETTE TAPES
REALISTIC SUPERTAI. SON I w.11 2

Each illustration in Group 1 and Group 2 (next page) is an oscilloscope trace of a speci'ic tape's frequency response using a 1000
Hz test tone. The top trace was made at the 0 -dB recording level and the bottom trace was made at the -20 dB level. The tapes in

Group 1 represent lower -cost, better -quality tapes. Note TDK-D, a budget tape which compares well with the others in this group.

by HERB FRIEDMAN

It's probably our imagination but it
often appears that there's some new
type of cassette supertape introduced
every couple of months. Actually, it's
not all that frequent, but eventually
the time does come when new tape
types and formulations represent a sub-
stantial proportion of the available high
fidelity cassette tapes, and once again
we must take time out to see how these
supertapes actually perform in modern
cassette recorders.

Note we say modern cassette record-
ers, not special test jigs, transports or
decks with user -adjusted bias and/or
equalization. As far as HFSBG is con-
cerned, we are only interested in how
a tape performs when used in the type
of equipment owned by the typical
reader of the HFSBG.

The reason we use typical cassette
equipment is that because virtually any
tape can be made to deliver excellent
to outstanding performance by preci-
sion matching of the bias and equaliza-
tion to the tape. Unfortunately, the
very same tape that was optimized on
a cassette test jig can turn out to be a
dud when used with another deck.

For testing a currently available se-
lection of blank cassette tapes, we de-
cided to use one of the new three -head
system machines which provides simul-
taneous record/play. The three -head
system has considerable reader interest,
as evidenced by your letters.

The cassette deck selected was the
Hitachi D-800, a moderately priced
machine that performed well when
tested, having overall performance and
features typical of what is desired by
many HFSBG readers.

The tapes we tested were limited
exclusively to the ferric oxide type
priced in the $2 -to -$3 -each range, be-
cause once again this is the most com-
mon choice of our readers. We also did
a brief comparison of the ferric oxide
tapes compared to the ferrichrome and
chromium dioxide formulations, which
will also be discussed here.

All our illustrations show only the
overload and frequency response char-
acteristics. We do not cover distortion,
signal-to-noise ratio and amplitude
linearity for several reasons, the pri-
mary one being that in these areas the
recorder itself influences the distortion,
noise and amplitude variations. Most
tapes have a better inherent signal-to-
noise ratio capabilities than do the re-

AMPEX 20/

corders; the distortion is more often
determined by the calibration of the
record level meter (the D-800 has peak
meters); and as you will see from the
illustrations all tapes have essentially
perfect amplitude characteristics -a
change in input level of 20 dB is re-
produced by all the tapes we checked
as 19.5 dB. (The 0.5 dB difference is
the tolerance of the test equipment, the
recorder, and the tape, and that's re-
markably good performance by any
standard of measurement.)

Finally, when we come down to the
nitty-gritty, most tape fans judge the
quality of the tape they're using solely
on the basis of "brilliance"-on whether
the high and midband frequencies are
muddy, hot, or natural. These charac-
teristics are determined by the high
frequency saturation level and the av-
erage record level (-20 dB) frequen-
cy response.

None of what we cover should be
considered an absolute comparison test
of tapes as there is no comprehensive,
all -encompassing way to compare or
test tapes that can and will be used on
many different recorders. We can, how-
ever, make some general observations
that will apply in many instances
where moderate priced cassette decks

42
HI-Fl/STEREO BUYERS' GUIDE



WE SHOW HOWAVARIETY OF FERRIC TA
I\ A HIGH 3ERFORVA\CE CASSETE
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Group 2 consists of "high energy tapes." Saturation with these tapes is In the 8 to 13
kHz range, in contrast with a 6 to 10 kHz in Group 1. Note that Scotch Master I.
Fuji FX and Maxell UD/XL are running neck -to -neck in terms of smooth response.

SCOTCH MASTER I

are involved.
In particular, it should be pointed

out that the Hitachi D-800 has nomi-
nally 10 dB headroom above the 0 -dB
record level to 3% THD when using
1000 Hz test tone. Keep this 10 dB
headroom in mind as you study the
0 -dB high frequency saturation illus-
trations; they represent performance
you will rarely attain on the average
moderate priced recorder until stereo-
philes insist on proper record level me-
ters (the peak reading type).

A Look At the Traces. Each illustra-
tion is photographed directly from an
oscilloscope. The horizontal sweep is

4 20 to 20,000 Hz. Each major vertical
division represents 5 dB, each minor
vertical division is 1 dB. The top trace
was made at the 0 -dB recording level.
The bottom trace was made at the -20
dB recording level, the level generally
used to test cassette frequency re-
sponse. Only the illustration with five
traces is not part of the comparisons;
it is a special illustration of the per-
formance of different tape formulations
we will cover later in this article.

All illustrations were made at exact-
ly the same recording input level, with
no change in the recorder's output
level control. All illustrations, there-

TDK

fore, are an accurate reflection of com-
parison output levels. Note that at the
midband reference frequency of ap-
proximately 800 Hz there is less than
2 dB difference in output level be-
tween all the tapes.

The adage "you can't get something
for nothing" holds true here. You don't
get higher output without an increase
in input. Thus, if you plan on spending
extra money for a "higher output" tape
you're wasting time, effort, and money;
there is no such animal.

What the Traces Show. The tapes
indicated as Group 1 include many old-
er formulations and are representative
of the lower -cost, better -quality tapes.
Some are usually offered in a special
2 -for -1 deal, or some similar dollar -
saving package. Most have 0 -dB record
level high frequency saturation in the
6 to 10 kHz range. In particular, note
the TDK-D, a budget tape that holds
its own with most others in Group 1.
The Ampex 20/20 appears to be a new
formulation and gives considerably bet-
ter performance than the 20/20 we
looked at last year.

The Group 2 tapes are what many
call "high energy tapes", a euphemism
for hot highs. Fact is, unless the re-
corder is adjusted for the highs, or has

TAPE SATURATION AT 0 dB

'races in Fig. 1 show the comparative per-
formances of different tape formulations
at the 0 -dB record level. Traces have been
displaced for the sake of clarity-actual
output levels are more similar than they
appear here. From the top down the traces
represent TDK-SA, Maxell UD/XL II, a ferri-
chrome tape, a chromium dioxide tape and
a typical ferric tape. Bias and equalization
were readjusted for each tape. A detailed
analysis of Fig. 1 may be found in text.

a bias/equalization selector that in-
cludes a UD or high energy setting,
the boosted high generally interfere
with (to put it mildly) the Dolby
tracking. The high energy tapes are at
the top of the price range, often about
$1 more per 60 or 90 minute cassette
than those in Group 1, though some-
what less expensive than the super -

performance tapes such as ferrichrome,
chromium dioxide, the UD/XL types
1 and 2, and SA.

When the recorder is factory -adjust-
ed through a permanent or switch se-
lected bias/equalization for the high
energy tapes, we attain an essentially
"flat" response with extended high fre-
quency range at both the 0 -dB and
-20 dB records levels, as shown in our
Croup 2 illustrations. Saturation is now
found in the 8 to 13 kHz range, with
TDK-SA having essentially no satura-
tion up to 12 kHz. Note that some of
the Group 1 tapes closely approximate
the Group 2 tapes, in particular Mem-
orex MRX2. We have arbitrarily placed
in Group 2 those tapes whose 12 kHz
saturation response is within 3 dB of
the midband response when used with
the D-800 machine. It happens to work
out that the 12 kHz saturation limit
also represents a considerable differ-
ence in price, particularly so when pur-
chasing several tapes.

It should not be inferred that Group
2 tapes are necessarily better than
Group 1 tapes for all machines. We

(Continued on page 77)
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YAMAHA
CR 2020
STEREO RECEIVER
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CONVENIENCE FEATURES ABOUND AND PERFORMANCE IS FIRST-RATE

 Features, features, and more fea-
tures, is the best way to describe
Yamaha's new high performance AM/
FM stereo receiver, the model CR2020.
Whether you look at the left side of
the front panel, the right side, or even
the center, you'll run across an oper-
ating convenience that can really make
a difference in final sound quality. For
example, it's possible that you have
gone through the experience of want-
ing to try a moving coil (MC) phono
pickup only to find your amp doesn't
have enough input gain. With the
CR.2020 that's not a problem because
one of the two magnetic phono inputs
is designed. for use with MC (moving
coil) pickups. The flick of a switch
activates a head amplifier specifically
intended for MC pickups.

You may also have noticed that PLL
(phase locked loop) FM circuits aren't
necessarily all they're cracked up to be.
When the receiver is precisely aligned
PLL is quite effective; but (and it's a
big but,) PLL is extremely critical in
terms of precise tuning for minimal
distortion. If the meter isn't exactly in
the center of a relatively broad meter
scale area indicated as "the center,"
often the signal is not really tuned foi
least distortion.

.1
. .
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The right hand power output meter
also serves as an AM/FM signal strength
meter. It is automatically switched to
signal strength when the tuning knob is
touched. It reverts to a power output in-
dicator when released. The small switch
on the extreme left provides continuous
signal strength metering when set to
the SIGNAL 0 position.

In the Yamaha CR2020, ah auto-
matic FM fine-tuning circuit, which
Yamaha calls OTS for Optimum Tun-
ing System, automatically sets the tun-
ing for optimum reception with their
PLL.

The tuning knob serves as a touch
sensor for the OTS. When the knob is
touched, the OTS is automatically dis-
abled so the user can manually adjust
for best tuning; when the hand is re-
moved from the knob the OTS is auto-
matically activated, which tweaks the
electronic tuning for optimum recep-
tion. As detailed in the test report
elsewhere in this issue, OTS produces
precise FM tuning-you cannot do bet-
ter manually. This is something that
cannot be said for many of the FM
automatic frequency control circuits.

The tuning knob's electronic sensing
switch also controls the signal strength
meter used for AM tuning. Adjacent to
the FM center -channel meter are two
output power meters calibrated from
0.1 to 200 watts into 8 ohms. The right
hand meter also serves as the AM/FM
signal strength meter. When the hand
touches the tuning knob, the right
hand meter is automatically switched
to serve as a signal strength meter,
with maximum signal strength repre-
senting optimum tuning for AM. When
the hand is removed from the knob, the
meter automatically switches back to
a power output indicator. If you want
the meter to continuously indicate sig-
nal strength (even with your hand off
the tuning knob) you simply depress
a front panel switch labeled SIGNAL
Q.

Another biggie in the convenience

0 0 3 3-3 3.0"
00 0.3 0 31 0

The rear apron connections of the
CR-2020 are about as straightforward as
possible, with no complications caused
by the convenience features.

department is separate selectors for the
amplifier and the tape recorder(s).
These allow the taping of a signal
source other than the one being moni-
tored. For example, you can listen to
FM while taping a record, or while
making a dub from one recorder to
another. In addition to having all sig-
nal sources on the tape recorder se-
lector, the tape recorder(s) can be
switched to PRE, meaning the pre-
amplifier's output with the monitored
signal source after processing by the
tone, filter, and volume controls.

For signal processing the CR2020
has dual turnover frequencies for the
bass and treble tone controls, and a
presence tone control. The bass turn-
over frequencies are 125 and 500 Hz.
The treble turnover frequencies are
2500 and 8000 Hz. The presence con-
trol's center frequency is 3000 Hz rath-
er than the more common 1000 or 1500
Hz. It produces considerable brighten-
ing of the signal, and is one of those
effects you like or dislike purely accord-
ing to personal preference there ap-
pears to be no middle ground where
you can take it or leave it. Most of our

(Continued on page 75)

 The REC OUT selector is the feed to
the recorders. It is totally independent
of the amplifier's INPUT selector, which
makes it possible to record one signal
source while listening to another. Two
phono input options are provided. The
1:1 input can be used with moving coil
or standard magnetic pickups-with its
use a head amplifier providing extra gain
is switched into the input circuit.
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HIGH BIAS.
These cassette deck manufacturers use SA

as their reference for the High(Cr02) bias/E0 setting:

AIWA AKAI CENTREX JVC
KENWOOD MERITON NAKAMICHI

OPTONICA PIONEER ROYAL SOUND
SANSUI SHARP TEAC TOSHIBA

UHER YAMAHA
And are joined by these

in recommending SA for use in their decks:

BANG & OLUFSEN DUAL FISHER
HARMAN/KARDON LAFAYETTE

SANKYO TANDBERG
AND MANY OTHERS.

A- T" ge`:

There's been a quiet revolution going on in the cassette world. 0 Leading makers of quality
cassette decks have adopted TDK SA as their reference standard tape for "High" (Cr02) bias and
equalization settings. Why TDK SA? Because TDK SA's advanced tape formulation and super
precision cassette mechanism let them (and you) take full advantage of today's advanced
cassette deck technology. 0 In addition, a growing number of other companies are recommend-
ing SA for use with their machines. 0 So for the ultimate in cassette sound and performance,
load your deck with SA and switch to the "High" or "Cr02" bias/EQ settings. You'll consistently
get less noise, highest saturation and output levels, lowest distortion and the widest dynamic
range to let you get the best performance from any
quality machine. 0 But you needn't believe all this
just because we say so. All you have to do is check
our references.
TDK Electronics Corp., 755 Eastgate Blvd., Gardei City, N.Y 11530

JANUARVFnEVR
auMeirol8Electronics Industries, Ltd.

irr la Nn 9n On Peatipr Snrvir. Card

TDK.
The machine for your machine.
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El Despite the burgeoning of cassette
tape decks, open reel recorders are
still very much on the scene. While the
number of companies making them has
dwindled to only one third of those
doing so in 1970, these companies are
admirably filling the needs of audio
buffs who still regard the reel recorder
as the means of attaining the best pos-
sible sound quality in tape form.

A check of current directories shows
that the overall pricing of reel tape
decks meant for the consumer (vis d vis
professional / broadcast) market has
matched that occurring in cassette
decks-a sharp movement upward. Of
46 models checked in nine brands, 18
were priced over $1,000, with one
unit tagged at a whopping $2,495!

By the same token, the inexpensive
stereo reel recorder of 1970-the $140
seven -inch -reel model-has vanished
from the scene, with one model at $350
(Akai) and one at $400 (Uher) repre-
senting the lowest -priced brand -name
units currently being manufactured.

The accent in reel equipment today

is on "professional" attributes. The
quintessence of it is l0# -inch reel ca-
pacity, three or four tape heads, three -
motor transports, mixing facilities, fre-
quency response ranges averaging 30
Hz to 22 kHz ±3 dB, and a lack of
Dolby noise reduction circuitry. (Dolby
is generally regarded as superfluous
since pro -quality reel equipment fre-
quently offers basic high signal-to-noise
ratios attainable only with the help of
Dolby in cassette equipment.)

Many of the high priced reel models
are being used as the nucleus of small,
budget recording "studios" in the homes
of audio aficionados, would-be record-
ing engineers, and musicians seeking to
perfect a type of individual "sound"
("live" or electronic) that will hope-
fully bring them fame as performing/
recording artists. Especially popular are
four -channel models that enable a re-
cordist to easily produce basic multi-
track recordings of near -professional
calibre.

However, if you're an average audio-
phile merely looking to make

first-rate recordings simply, without all
the "bells and whistles" attendant to
professional -type reel machines, you
have a fair choice of equipment.

The models we'll discuss cover vari-
ous price levels and features and are
generally representative of tape prod-
ucts in a given line. Included are re-
cently -introduced models, bestsellers,
classics, and models expected to be-
come classics once their merits are
known, or after they have established
a "track record" (no pun intended) in
actual, prolonged use.

Akai's best selling reel recorder is
Model 4000DS Mkt, priced at $350. It
was described by a spokesman as "A
good machine that offers the fea-
tures of more expensive models
at a budget price." It has
three heads, two -
lever tape move-
ment control
system,

4611

lbs 4656 

Technics' Isolated Loop
RS -15000S open reel
tape deck includes a

stroboscope which
serves to indicate the
high degree of tape
speed accuracy of which
this machine is capable.
$1500. For details, circle
Reader Service No. 98.
Sony's TC-880-2 ($2495)
has a phase compensator
circuit which is designed
to correct phase distor-
tion created while record-
ing. Circle Reader Serv-
ice Number 96 for details.



microphone/line mixing, sound -
on -sound, sound -with -sound,
pause control, dual monitoring,
and total automatic shutoff. S /NI
ratio is better than 56 dB. Akai's
next best seller is the GX230D,
priced at $585. It is a three -head,
three -motor job for the huff
who wants -more in ver-
satility and
(Conti( on
p. 76)
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Philips N 4504 is a three -head, three -
motor tape recorder which sells for $450.
Its signal-to-noise spec is 60 dB or better
at 71/2 and 43/4 ips. It accommodates 7 -
Inch reels. Circle Reader Service No. 84.

Uher's SG 560 offers 4 operating speeds
and a 10 -watts -per -channel -into -4 -ohms
stereo amplifier section at a price of
$1020. For details, circle Number 132.

Fzy

U.S. PioneerPioneer offers this compact 7-in:n-
reel machine (RT-707) at a price of $575.
It operates at 71/2 or 33/4 ips, includes
variable pitch control of -4-6% and an
automatic reversing feature. Details are
available; circle Reader Service No. 85.

Akai's 4000DS Mk 11 accommodates 7 -inch
reels and also offers a choice of T1/2 or
33/4 ips tape speed. It has a 3 -head' sys-
tem which includes a one -micron -gap
playback head. $350. Circle Number 62.

The Revox B77 accommodates bath 7 -inch
and 10V2 -inch reels and is designed to
provide 24 dB headroom for both record
and play modes. P -ice: $1195. Write
Studer/ReVox, 1819 Broadway, Nashville,
TN 37203 for details on this tape machine.

TE AC

TEAC's A3340S ($1200) features "Simul-
Sync" for multi -track recording, and over-
dubbing and a manual cue clerics. Circle
Reader Service Number 10 for details.
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Technics'
RS -75001.1S

(right)

comes
with three blank

tapes. Reader Service
No. 98.

Sony's EL-7 (above)
is

a 3 -head. 3 -motor machine.

Reader Service
No. 96.

 A relatively new cassette tape for-
mat combining the attributes of the
Philips cassette and open -reel tape is
beginning to attract some attention out
in audioland. Called "Elcaset" - short
for large cassette-the new system is
a joint effort, involving Sony, TEAC,
and Matsushita Electric plus JVC, a
subsidiary of Matsushita. All are mar-
keting individual versions of Elcaset
machines.

Basically, Elcaset is a king-size cas-
sette measuring about six by four inch-
es, versus about four by two and a half
inches for the Philips cassette. It is
three-quarters of an inch thick; the
Philips is a half -inch thick. The Elcaset
runs at 3% ips; the Philips at 1i ips.

In the new format the tape transport
is responsible for accurate movement
of the tape past the tape heads. The
tape is "pulled" out of the Elcaset and
moved between guides built into the
transport. In the Philips system, tape
movement accuracy is controlled by
guides built into the cassette.

Four units are available

in this new format.

TEAC's AL -700 accepts
an

outboard
optional dbx control.

Reader Service
No. 10.

JVC's LD-777
(lett) has

Super
ANRS noise reduct-

ion. Reader
Service No. 73.

Like its predecessor, the Elcaset is
stereo/mono compatible, with a stereo
pair of audio tracks laid parallel on
one-half of the tape in each direction.
In mono operation one track would
occupy one-half of the tape. In play-
back, a stereo tape could be played
monophonically, a mono tape stereo-
phonically.

Further, there is space running along
one edge of the tape to accommodate
a narrow sound track that could be
used as a control channel, for program
automation or slide -changing.

Both the Philips and Elcaset offer
automatic accidental tape erase preven-
tion. The Elcaset additionally offers
automatic tape bias/equalization selec-
tion for three types of tape, and auto-
matic Dolby or other noise reduction
system selection.

The Philips cassette is typically avail-
able in recording times of up to 120
minutes. Elcasets come in 80 and 90 -
minute lengths (30 and 45 minutes per
side, respectively).

Elcaset's combination of faster speed
and wider tape (quarter -inch) offers a
substantial potential for better sound
recording and reproduction than the
Philips concept. All conditions being
equal, a recorded Elcaset will have a
better signal-to-noise ratio, wider dy-
namic range, broader frequency re-
sponse, and lower distortion because of
greater "head room" in the recording
process which lessens chances of over-
saturating tapes.

All told, you can get open -reel sound
quality from Elcaset at the comparable
speed of 3% ips, but with much greater
ease of handling.

Following are the current models of
Elcaset you're likely to find at your
local audio emporium. (Since all Elca-
set machines operate in a similar fash-
ion, we've limited descriptions to high-
light details only.)

JVC's model LD-777, priced at $800,
has features which include ANRS noise
reduction, two SEN-Alloy heads plus

(Continued on page 82)
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LESS THAN $600
A\ D A LITTLE
K\OW-HOW
CA\ al YOU
HIGH FIDELITY
ON A 3UDGET

b, FRED PETRAS

One of the economic truisms that
applies to all hi-fi purchases is that
you get what you pay for. Buy cheap
and you get cheap. Buy higher and
you get something better. Pay top dol-
lar and you get top quality.

But at what budget point do you get
real hi-fi? Talk to a dozen people and
you'll get a dozen different answers.
Some buffs claim that you can get a
Grade A component system (receiver/
turntable/speakers) for $300 if you
shop around a bit and are in the right
store at the right time. Some will tell
you that $500 is about as little as you
can spend to get Grade A sound. And
others will pontificate that "at $750
you get only mid-fi; true hi-fi costs at
least $1,000."

However, "listen" to several hundred
music lovers by way of warranty card
returns (which is the way manufac-
turers get a fix on what the consumer
is buying and what brands he's buying)
and a pattern evolves. The majority of
the returns will tell you unequivocally
that it is possible to get Grade A sound
from a component system that sells for
$500 to $600.

Fisher's RS 1022 receiver
puts out 22 watts per
channel with less than
0.5% THD. 20 to 20,000
Hz. $250. Circle No. 69.

Sony's STR-2800 receiv-
er-offering 20 wpc, less
than 0.5% THD, and up
to 68 dB S/N-sells for
$215. Circle R S No. 93. f- 

There are two basic approaches to
buying a system in the $500 to $600
range. One is to buy a "prepackaged"
system as offered by several manufac-
turers. The other is to pick your own.

Buying prepackaged systems is the
easy way. Walk into a department store
or appliance outlet and there they are,
all set up waiting for you to "give a
listen." You select the system best suit-
ed to your budget, listen briefly to how
it sounds, and if you like what you
hear, tell the clerk, "OK, I'll take this
one." You'll get a legitimate stereo sys-
tem for the $500 to $600 you've spent.

But the one thing that you won't get
is a sense of identification, of involve-
ment, a sense of "I created this sys-
tem." And the package won't be tailor-
ed to your individual needs. If you
have even a modicum of creativity in
your makeup, a prepackaged system,
no matter how great a value, how
great it sounds, will always leave you
feeling a bit unfulfilled, a bit dissatis-
fied. If that's the type of person you
are, the choice is clear-you must make
the selections.

Initial Decisions. VVhese to begin?

k 4 cc 4 ici

Kenwood's KR -3600 is
a 22 wpc receiver with
a maximum stereo sig-
nal-to-noise ratio of 68
dB. $250. Circle No. 74.

Onkyo's TX -1500 is a

$200 receiver. If offers
15 wpc with less than
0.5% THD. 20 to 20,000
Hz. Circle R S No. 81.

DON, wimm,1111101.
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First off, you must determine the type
of system you want and need. The
traditional hi-fi rig consists of receiver,
turntable, and a pair of speakers. It
offers reproduction of radio broadcasts
and phonograph records. But there are
variations. One is a combination of a
receiver only and speakers, or tuner/
amplifier/speakers, which is all you
need if you want to confine your lis-
tening to radio broadcasts. Another pos-
sibility is integrated amplifier/turntable
(or cassette deck)/speakers, if you lis-
ten only to records (or tapes). Still
another is receiver/tape deck/speakers,
if you prefer radio broadcasts and tapes
only.

In deciding what combination of
elements would best suit your needs,
one crucial thing to consider is your
geographical location. If you live in a
sparsely populated area where FM is a
limited, local -area proposition, consider
a tuner/amp combination instead of
a receiver as the nucleus of your rig.
In this case, the tuner could be a budg-
et model, allowing you to come in at
the $500 level instead of $800, or giv-
ing you leeway to buy a higher pow -
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ered amplifier. In evaluating your tu-
ner, consider this immutable fact: the
FCC limits the FM spectrum to 30 Hz
to 15 kHz-a range encompassed by
even the least expensive of the hi-fi-
rated tuners in the market place.

On the other hand, if you live in a
crowded area that's packed with a
wide variety of FM stations, you'd
probably want to do the opposite-lay
out a greater portion for the tuner to
obtain top selectivity so you can pick
ou all the stations you want to audi-

BOTTOM
DOLLAR
BUYS

Ohm's E speaker is a two-way model with
an 8 -inch woofer and a 2 -inch midrange.
A minimum of 10 wpc is recommended to
drive it. $100 each. Circle No. 130.

Acoustic Research's AR -15 employs an
8 -inch woofer and a 1 -inch tweeter.
Recommended minimum amplifier power
Is 15 wps. $130 ea. Circle Number 60.

tion. A related spec to look for would
be a low capture ratio figure, prefer-
ably under 2 dB. Many of these con-
siderations could also be applied to
decisions made regarding a receiver
selection.

A Classic Rule Of Thumb. The type
of system you choose will determine
how you apportion your dollars. As-
suming you will spend $600, you might
follow the classic formula of allotting
about 60 percent for the combination
of receiver and turntable, and 40 per-
cent for speakers. That would suggest
a receiver priced at about $220, a
turntable at about $140, and a pair of
speakers for about $240. Using the
same formula, a receiver/speakers com-
bo would consist of a $360 receiver
and $240 speakers. A tuner/amp/
speakers combination using the same

The Bose 30- speakers sell for $218 per
pair. They require 10 watts minimum am-
plifier power and include three tweeter
elements with crossovers at 1, 2, and 3
kHz. Circle Feader Service Number 65.

equation would allow about $180 each
for the electronic units and the same
$240 for speakers. The breakdown of
an amplifier/cassette deck/speakers
trio would be along similar lines: $180
each for the amplifier and cassette ma-
chine and $240 for speakers.

Obviously there can be many other
variations, to accommodate personal
preferences and needs, as well as the
vagaries of the marketplace, namely
availability and pricing in your shop-
ping area. Also, other considerations
might influence your preferences in a
way that will make you digress from
the pat formula we've just discussed.

Experts agree that there is one ele-
ment that should be favored if a pre-
cise percentage/dollar balance can't be
achieved. That favored element is the
speakers. Why? Specs for amps, re-
ceivers, tuners, turntables, and tape
decks can be reasonably equated on a
dollar -for -dollar basis; but speakers can-
not-they're far too subjective a matter.
In fact, some experts advise that you
first spend a lot of time listening to find
the speakers that sound right to you,
then apportion and select the rest of
the system accordingly, making sure
that the receiver or amp you buy has
enough power to drive the speakers to
optimum listening quality/volume lev-
els. Using this approach can surprise
you. For instance, you may find the
speakers you like cost twice what the
classic formula suggests. On the other
hand, they might cost far less, enabling
you to spend more on the other ele-

Avid's Model 80 speaker has a
power handling capacity which
ranges from 8 to 60 watts per chan-
nel. Its frequency response spec is
55-17,000 Hz 3.5 dB. $80 each.
For details, circle Number 135.

Electro-Voice offers the
Interface 1, 2, and 3

speakers at $100, $140,
and $170 each, respec-
tively. All need at least
3.6 watts of power. To get
details, circle No. 123.
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ments-or saving money and buying at
less than your proposed budget.

The rule for speakers is: don't skimp.
Do not skimp in terms of dollar cost,
and don't skimp on the amount of time
spent evaluating them. Listen to as
many models as possible, both below as
well as above your budget apportion-
ment. On the one hand, you may be
surprised to find that for your ears cer-
tain speakers at $180 the pair are just
what you wanted. On the other hand,
you may find that none under $400
the pair turn you on. We say don't
skimp, yet suggest listening below bud-
get at the expense of sounding con-
tradictory; unlike electronic equipment
which has measurable specs that trans-
late out to audible differences, speaker
specs are far less precise and can be
misleading. Right off, many specs are
related to anechoic chamber reproduc-
tion measurements. Speaker systems in
practical terms are used in living rooms.
dens, rec rooms, etc.-all of which make
speakers sound different than in au
anechoic chamber. There is also the
aspect of drive power and speaker ef-
ficiency and how balanced the equation
is. An efficient speaker powered by a
low -output amplifier can sound first-
rate; with a higher output amplifier it
may sound even better. A low efficien-
cy speaker with inadequate driving
power may sound distorted; with the
proper amount of power it will sound
first-rate. It is possible to find speakers
at moderate prices that to your ears and
under your listening room conditions

Technics' SL -2000 is a direct -drive
turntable whose servo motor is con-
trolled by one IC chip. Its features
include a direct -reading anti -skate de-
vice and an illuminated stroboscope.
$149.95. Circle Reader Service No. 98.

and with your particular amp/receiver
sound better than models at twice the
price in another listening environment
with differently powered amplifiers or
receivers.

Earlier, we mentioned various dol-
lar/percentage allotments for different
types of hi-fi systems. These percent-
ages should guide you in attaining a
balanced system in terms of overall
quality and operating capability. For
instance, you don't buy a $350 receiv-
er and $300 turntable and expect hi-fi
sound from them played through a $50
pair of speakers carrying the "Far -Out
Sound" label of a local entrepreneur
whom you like because he is active in
local community affairs.

Another word of caution: you'd do
well to avoid any but nationally dis-
tributed, advertised and serviced speak-
er systems bearing names recognized
as specialized speaker manufacturers.
Many hi-fi system purchasers succumb
to buying "private label: or "house"
speaker systems which may sound fine
during a quickie audition with selected
program materials in the demo room.
Many such speakers tend to show up
their inadequacies during extended lis-
tening periods in your home when
they're asked to handle a wide variety
of music. The reason is that often
house -brand speakers are made with
lesser quality materials. As noted,
speaker specs are hard to measure, and
often the unsuspecting buyer is the
victim when he feels compelled to
make a hasty decision. Don't allow

Pioneer's PL -115D belt -drive turn-
table offers automatic return and
an anti -skate device. The phono car-
tridge headshell is a plug-in type.
It sells for about $125. For details,
circle Reader Service Number 85.

Rotel's RP -2300 is a belt -drive turn-
table whose features include auto-
matic return and shut-off and an anti -
skate device. Its price is $130. Circle
No. 87 on the Reader Service Card.

anyone to convince you that heavy
magnets are a sure sign of quality, or
that four elements in a speaker are
necessarily superior to "only three,"
or that the six-inch midrange is su-
perior to "only a three-incher." And
take as much time and thought as you
want to take in deciding on the speak-
er system around which the rest of
your system will be built.

Alternative Ways to Select. Keeping
case of selecting a receiver/speakers
this in mind, let's move to a typical
combo but not sticking to the $360/
$240 formula. You've looked around
and you see two receivers, one at $370
offering 50 watts per channel output,
the other at $280 offering 30 watts per
channel. Who needs 50 watts? you ask
yourself. And you may be right, you
may not need them. Conditionally, set
aside the $90 differential. (You could
buy 20 LPs with that!)

You check around for speakers and
it's a tossup between a pair in Brand
E and Brand A, the former priced at
$298 the pair and requiring a mini-
mum of 15 watts of amplifier power,
the latter at $199 the pair and requir-
ing 30 watts of drive power.

This could be a ticklish choice. The
$280, 30 wpc receiver and $298 speak-
ers would tally $578. It would be an
ideal combination, leaving a 15 wpc
"reserve" for demanding, unusual pro-
gram materials. The $280 receiver and
$199 speakers combo would cost $99
less, and on the surface, would appear
to be a match, in that the power output
of 30 watts matched the minimum
needs of the speakers. But we'd say No
to that combo. It might work well
under ordinary listening conditions, but
if the program material happened to
be "difficult"-with lots of heavy tran-
sistents, for example, you might run
into noticeable distortion. Or if you
moved and your new listening room
was larger you'd be pushing to distor-
tion levels in trying to fill it with
sound. If you really preferred the $199
per -pair speakers, we'd suggest that
instead of trying to save $90 you step
up to the 50 wpc receiver for a total
outlay of $569 and have a tidy 20 watt
per channel reserve for the times you
have to reproduce tough program ma-
terials, or fill a larger room to pleasur-
able listening levels. And you'd still be
$31 under budget.

To give you an idea of how big a
cornucopia you have to choose from,
here's a run-down on availabilities by
product category of equipment that
could go into a $500 or $600 hi-fi sys-
tem. Prices given are suggested list, or
"national advertised value"-designa-
tions that are usually meaningless in
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the marketplace in that dealers actual-
ly set their own prices, most often low-
er than list or advertised value. This
information is from a major directory,
listing currently available equipment in
nationally advertised brands.

Receivers: At least 20 in the $190 to
$240 range, with eight offering power
outputs of 20 to 26 watts per channel,
12 offering 15 to 18 wpc. (We consider
15 wpc to be the minimum if you ex-
pect to keep distortion within hi-fi
bounds.) Check the following brands:
Akai, Craig, Fisher, Harman/Kardon,
Hitachi, JVC, Kenwood, Nikko, Onkyo,

BOTTOM
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Pioneer, Rotel, Sansui, Sanyo, Scott,
Sherwood, Sony, Superscope, Toshiba.

Amplifiers: At least 35 in the $120
to $300 range. Ten under $200 have
outputs of 15 to 40 wpc; 22 between
$200 and $289 range from 25 to 60
wpc; and three models at the $300
level offer 55 to 60 wpc. Start your
search with these lines: Akai, Dynaco,
Fisher, Harman/Kardon, JVC, Ken -
wood, Nikko, Onkyo, Optonica, Pio-
neer, Rotel, Sansui, Sanyo, Scott, Sony,
Toshiba.

Tuners: A: least 27 in the $100 to
$250 range, with 12 between $100 and
$195, 11 between $200 and $230, and
four at $250. Consider the above -listed
manufacturers for starters.

Speaker Systems: At least 135 in 68
brands in the $80 to $150 each price
range. Audition some of these manu-
facturers offerings: Acoustic Research,
Advent, Altec, Avid, B.I.C. Bolivar,
Bose, Cervin-Vega, Electro Voice, Epi-
cure, Frazier, Jensen, Ohm, RTR, SAS,
Ultralinear, Venturi, Yamaha-all of

.11

V

Optonica's ST -1515 tun-
er sells for $179.95. Its
features include air
check / muting switch
and signal strength and
tuning meters. Get de-
tails with R S No. 133.

Nikko's NT -850 inte-
grated amp offers 60
watts per channel with
less than .05% THD.
A/B speaker switching.
$250. Circle No. 115.

Sansui offers 3 new
pieces: the TU-217 tun-
er (top) for $175 (S/N:
71 dB); the AU -117 inte-
grated amp ($160) offer-
ing 15 wpc; and the AU -
217 integrated amp with
30 wpc with less than
.06% THD ($190). =89.

whom offer a pair of $240 speakers.
Turntables: At least 23 belt -drive,

single -play models priced from $120
to $160; check for Dual, Fisher, Hitachi,
JVC, Lenco, Marantz, Micro Seiki, Ro-
tel, Sony, among others; three direct -
drive single -plays at $150 to $160 (in
the Technics, Hitachi and Rotel
brands).

Cassette Decks: At least 41 in a
price span of $150 to $250, with nine
ranging from $150 to $180, seven at
$200, 16 from $219 to $230, and nine
at $250.

When selectin* equipment don't let
anyone "railroad' you into buying a
higher priced model by succumbing to
a fast -paced delivery of specification-
ese. Listen critically to specification
comparisons. Ask yourself whether there
is an audible and significant difference
between the two units. If there's any
doubt in your mind, take the spec
sheets of both units home and evaluate
them carefully at your own leisure. Re-
fer to back issues of HFSBG for advice
on evaluating specs for receivers, tu-
ners, amplifiers, or check this issue for
tape equipment information and decide
what unit is best suited to your needs.

A Final Note. You can often end up
with more for your dollar if you don t
need or want your system immediately.
Take your time and study your local or
regional marketplace, getting an idea
of what you want, and what the prices
for it are at various stores. Then sit
back and wait. Invariably, within a
month or two, you'll see one of the
units of your proposed system go on
sale at a hefty saving. Then's the time
to buy it. Or, rather than putting the
differential in the bank, you might opt
for the model next step up the scale-
an amplifier or receiver with, say, 10
more watts of power for a greater re-
serve, or with a better THD spec. Or a
turntable with a greater degree of au-
tomation, better wow/flutter spec, etc.
Sales in the audio industry are com-
mon, result of heavy competition, and
the fact that the industry is always on
the move technologically. A receiver
may go on sale because a manufacturer
has decided to redesign it cosmetically
to make it stand apart from an equiva-
lent model in a competitor's line. Or
the company may have achieved one or
two somewhat better specs and feels
the improvement is enough to warrant
a model number change and a slightly
higher price. Or it may be model
change time (late summer, early fall),
when clearance sales abound through-
out the audio industry. If you can wait
for such sales, you'll be ahead, either
in savings or more for your money. 
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For TodayToday

 The death of Maria
Callas of a heart attack in
Paris on September 16 not
only came as a shock to
most opera lovers but it

a few stray performances
here and there until her
final Norma's in Paris, in
1965. 1947 to 1965 is al-
most a 20 -year span, and

Maria Callas' scales were always faultless, and her trill
was probably the most natural of any singer in recent times.

caused many of us to re-
think what she has
brought to opera. From a
historic point of view Cal-
las revitalized the bel can-
to repertory (many of the
works of Rossini, Donizet-
ti and Bellini, plus a lot
of early Verdi) which had
languished for decades
untouched. She also re-
discovered several clas-
sical works such as Cheru-
bini's Medea which to a
certain degree she put on
the operatic gold standard
and brought uniquely in-
tense qualities to most of
the standard Verdi and
Puccini operas.

She did all this in one
of the shortest important
careers. Her international
debut was at the Verona
Arena in La Gioconda in
1947, and she last opened
La Scala in 1961, singing

that gives an implication
of too many years. Her
great years, that is the
years in which she was
singing frequently in re-
markable voice, were only
from 1950 to 1959, and
the startling fact about
those years was her age:
born in 1923, her career
was at its height only
from the age of 27 to 37.
If that doesn't shock you,
note that Kirsten Flagstad
and Birgit Nilsson both
made their Metropolitan
Opera debuts (and their
major rise to international
stardom) when they were
42, and Joan Sutherland's
burst of fame in 1960-61
came when the great Aus-
sie was in her thirties.
But brevity means lit-
tle: Callas flashed like
Haley's comet in the op-
eratic sky, and there were

three areas in which she
was influential. Her voice,
though not as great a nat-
ural instrument as say,
Miss Sutherland's, was in-
finitely better than one
would imagine in reading
most of her obituaries.
She had at one time al-
most three usable oc-
taves; she was a soprano
"sfogato" or an unlimited
soprano with a great
amount of technique. Her
scales were always fault-
less, her trill was probably
the easiest and most nat-
ural of any singer in re-
cent times, and her line
and legato could give les-
sons to most singers. The
reason her voice is often
downplayed is because it
was not often convention-
ally beautiful. There was
a marked difference
among the more metallic
top, the soft, rich middle

Callas will also be remem-
bered for her instinctive
use of her wonderful eyes
and long, shapely hands.

and ominous lower regis-
ter, and Callas was never
concerned with making a
beautiful sound just for
beauty's sake.

This brings us to the
second reason for her
greatness. Callas believed
like Arturo Toscanini in

Varic Callas

Maria Callas believed in the
sanctity of written music;
she sang every note as the
composer requested it, even
if it was difficult for her.
the sanctity of the music
as composed, and she al-
ways sang every note. If
the sound was difficult for
her, if it wobbled-as her
top did with increasing
frequency toward the end
of her career-it made no
difference to her. She sang
the note as the composer
requested it, in the right
rhythm. And even" more
importantly, she infused
the words of each libretto
with shades upon shades
of meaning. In that re-
spect she was sovereign.

Italian opera before her
time, prior to perhaps
1937 or so when Rosa
Ponselle's retirement mark-
ed the end of one era, had
few singers who knew
how to infuse the words
of the recitative with all
the meaning of the opera's
dramatic plots. Callas took
these recits and acted
them vocally in such a
way that suddenly Lucia
or Elvira in Puritani or
Amina in La Sonnambula
were not silly warblers
but very tragic heroines,
full of definable madness.
And in her concept of Me-
dea and Lady Macbeth

(Continued on page 74)
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JVC JR-400 II-$529.95
Circle No. 73 On Reader Service Card

RECEIVERS

JVC .R-400 MK II AM/FM STEREO RECEIVER
Nctably excellent sound quality even better than implied by note-

worthy measurements. Unusually good sound even at very low vol-

ume levels. $529.95 in metal finish cabinet.

Description: An AM FM stereo receiver featuring a stereo bea-
con, FM center channel and AM FM signal strength tuning meters,
left and right expanded -scale power output meters calibrated 0-80

watts into 8 ohms, a five -frequency graphic -type equalizer (termed
S.E.A) with center frequencies of 40, 250, 1000, 5000 and 15,-
000 Hz, "flat" or S.E.A. equalized (with volume control) output to

one of two recorder connections, automatic tape dub from one
recorder to another, automatic FM mono (for noise reduction)
when the FM mute is disabled, a built-in "linecord" FM antenna
in addition to external antenna connections, and an output hold -
off that prevents power supply turn -on transients from being fed
to the speakers.

There are stereo inputs for two magnetic phono, aux, and two
tape. Outputs for two speaker systems, two tape, phones, and FM
detector. The preamplifier outputs and main amplifier inputs are
available on the rear apron.

Controls are provided for tuning, volume, balance, and the five
S.E.A. equalizers. There are switches for power, speaker system 1,

speaker system 2, input selection, tape monitor 1, tape monitor 2
(both tape monitors for auto -dub), FM mute 'FM mono, loudness
compensation, low filter, high filter, and tape output #1 equalized.

In addition to the "linecord" FM antenna there are external
75 3C0 antenna connections. A rod antenna and external connec-
tion are provided for AM. There are switched and unswitched AC

outlets.
Overall dimensions are 22'1'6 in. wide x 6.1;6 in. high x 17 in.

deep. Weight is 37.4 lbs.
Performance-FM Tuner: Full limiting was attained with 6.5 uV.

The monophonic high fidelity sensitivity (60 dB quieting) meas-
ured 8.5 uV. The stereo high fidelity sensitivity (55 dB quieting)
was 9J uV. Full mute release of 11 uV coincided with the auto-
matic switching to stereo reception. (Turning off the mute auto-
matically switches FM reception to mono, though the stereo bea-

con remains on to indicate the station is transmitting stereo.)
At Standard test level the stereo frequency response measured

+0'-1.2 dB from 40 to 15,000 Hz, down 2.2 dB at 30 Hz. Mono-
phonic distortion measured 0.13% THD. Stereo distortion was
0.14% THD. The signal-to-noise ratio measured 77 dB. Stereo
separation was 40+ dB. Selectivity was execellent.

Performance-AM Tuner: Unusually quiet. Sensitivity is con-

siderably higher than average.
Performance-Amplifier: The power output per channel at the
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 Average is the rigid performance standard 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.

 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.

clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 80.6 watts RMS. The frequency response at 80.6
watts/8 ohms measured +0/-0.8 dB from 20 to 20,000 Hz at
a distortion no higher than 0.044% THD at any frequency.

The S.E.A. equalizers had a nominal range of ±12 dB at all
center frequencies.

The magnetic input hum and noise measured -62 dB stereo
separation was 52 dB. Note: The listening panel reported an un-
usually clean deep bass. The power output meter calibrations are
accurate to better than 5%, with a "ruler flat" frequency response
from 20 to 20,000 Hz.

SANSUI G-3000 AM/FM STEREO RECEIVER.
Quite good performance at an almost rock -bottom price for a full -

featured receiver. $280.00 in a wood cabinet.

Description: An AM/FM stereo receiver featuring a stereo bea-
con, FM center channel and AM/FM signal strength tuning neters,
and a front panel monophonic microphone input that can be mixed
with other signal sources.

There are stereo inputs for magnetic phono, aux, and tape. Out-
puts for two speaker systems, tape, and phones.

Controls are provided for tuning, volume, balance, ganged bass,
ganged treble, microphone mixing level, input selection, and
power/speaker selection. There are switches for loudness compen-

JVC JR-400 11-$529.95
Circle No. 73 On Reader Service Card

Sansui G-3000 - $280.00
Circle No. 89 On Reader Service Card
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Sansui G-3000 - $280.00
Circle No. 89 On Reader Service Card

Sony STR-7800SD-$700.00
Circle No. 93 On Reader Service Card

sation, FM muting, stereo mono, and tape monitor.
The FM antenna input is 75 300 ohms. An internal antenna and

external connection are provided for AM. Switched and unswitched
AC outlets are provided.

Overall dimensions are 17-1 /16 in. wide x 6-1 '16 in. high x
137/8 in. deep. Weight is 17.6 lbs.

Performance-FM Tuner: Full limiting was attained with 2.5 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
8.5 LV. The stereo high fidelity sensitivity (55 dB quieting) was 70
uV. Full mute release was attained with 2 uV.

At standard test level the stereo frequency response measured
+ 0 -1.5 dB from 20 to 15,000 Hz. Monophonic distortion mea-
sured 0.09% THD. Stereo distortion measured 0,5% THD. The
signal to noise ratio was 68 dB. Stereo separation was 40+ dB.
Selectivity was good.

Performance-AM Tuner: The built in antenna's orientation is
fixed by the position of the receiver and a desired station might
lie oif the end(s) of the antenna, resulting in weak (noisy) recep-
tion. Essentially average reception can usually be attained by
attaching a few feet of wire to the AM antenna terminal.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into
8 ohms measured 25.6 watts RMS. The frequency response at 25.6
watts 8 ohms measured ±0.2 dB from 20 to 20,000 Hz at a distor-
tion no higher than 0.045% THD at any frequency.

Tha tone control range measured +10 -12 dB at 50 Hz;
dB at 10,000

The magnetic input hum and noise measured -75 dB; separation
was 62 dB.

SONY STR-7800SD AM/FM STEREO RECEIVER
Lovely sound and features. Notably excellent overload recovery.

You must at least try and listen to this one before purchasing any
receiver. $700.00 in wood trimmed metal cabinet.

Description: An AM FM stereo receiver FTC -rated for 8 ohms at
125 watts per channel into 8 ohms with no more than 0.07% THD
from 20 to 20,000 Hz. Features include: built-in FM Dolby de-
coder with automatic switching to 25 uSec FM de -emphasis; a
sterec beacon; FM center -channel meter; combination AM/FM
signal strength and FM multipath meter; switch -selected acoustic
compensation providing standard loudness compensation, low fre-
quency boost, or presence boost (midband); front panel switched
connections for an external sound processing adapter, automatic
tape dubbing to or from either of two recorders, dual cutoff -
frequency low (25, 50 Hz) and high (5,000, 10,000 Hz) filters,
and an output hold -off that prevents power supply turn -on tran-
sients from being fed to the speakers.

Inputs are provided for two magnetic phono, aux, two tape, and
external adapter. Outputs for three speaker systems, two tape,
exterral adapter, phones, and the FM detector.

There are controls for tuning, volume, balance, concentric-
clutct-ed left and right bass, concentric -clutched left and right
treble input selection, speaker selection, and acoustic loudness
compensation. Switches for power, low filter frequency, low filter
on -off high filter frequency, high filter on -off, FM mute, FM Dolby,
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FM multipath meter mode, mono/stereo, external adapter, 20 dB
audio mute, tape copy (dub) selector, and tape monitor selector.

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

Overall dimensions are 191/4 in. wide x 6-9 16 in. high x 20-5/16
in. deep. Weight is 50.12 lbs.

Performance-FM Tuner: Full limiting was attained with 3.4 uV.
The monophonic high fidelity sensitivity (60 d3 quieting) measured
8.5 uV. The stereo high fidelity sensitivity (55 dB quieting) was 80
uV. Full mute release was attained with 6 uV.

At standard test level the non -Dolby stereo frequency response
measured 0 -1 dB from 30 to 15,000 Hz, down 2 dB at 20 Hz.
With the Dolby active, which automatically switches the de -
emphasis to 25 uSec, the stereo frequency response was +0 -1.1
dB from 30 to 15,000 Hz, down 2 dB at 20 Hz. Monophonic dis-
tortion measured 0.13% THD. Stereo distortion was 0.2% THD.
The signal-to-noise ratio measured 74 dB. Stereo separation was
40+ dB. Selectivity was very good.

Note: The tuning range is relatively broad 'or minimal distortion.
Exact adjustment for the meter -indicated center channel is not

necessary for low distortion. Actually, slight detuning off the
meter -indicated center channel produced even lower distortion
values. The reception has an unusually clean quality.)

Performance-AM Tuner: Background noise was slightly tigher
than average.

Performance-Amplifier: The power output per channel Et the
clipping level with both channels driven 20 to 20,000 Hz into 8 ohms
measured 127 watts RMS. The frequency -esponse at 127 watts
8 ohms was +0/-0.6 dB from 20 to 20,000 Hz at a distortion no
higher than 0.09% THD at any frequency. Note: Overload recovery
was exceptional. The sound quality is good even when a trans ent
drives the amplifier into deep saturation.

The tone control range measured 13 dB at 50 Hz; 9 "-10 dB
at 10,000 Hz.

The magnetic input hum and noise measured -68 dB; separation
was 57 dB.

The acoustic compensation control provides for standard loud-
ness compensation, essentially the same bass compensatioi with-
out the high end compensation (the low setting), and a broad
midrange boost of about 2 dB centered at 2700 Hz in the presence
mode.

The listening panel unanimously liked the mild presence
equalization and the overall sound quality, all commenting on the
excellent overload recovery characteristics.

TECHNICS SA -5370 AM/FM STEREO RECEIVER
A moderate power receiver that will actually fit a standar() wall

or free-standing shelf. $329.95 in wood cabinet.

Description: An AM FM stereo receiver FTC -rated at 48 watts
per channel into 8 ohms with no more than 0.1% THD from 20 to
20,000 Hz. Features include a stereo beacon, tuning meters for
FM center channel and AM FM signal strength, automatic dub
from one tape to another, and an output hold -off that prevents
power supply turn -on transients from being fed to the speakers.

Sony STR-7800SD-$700.00
Circle No. 93 On Reader Service Card

Technics SA -5370-$329.95
Circle No. 98 On Reader Service Card
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Technics SA -5370-$329.95
Circle No. 98 On Reader Service Card

Yamaha CR2020-$750.00
Circle No. 101 On Reader Service Card

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

Cortrols are provided for tuning, volume, balance, ganged bass,
ganged treble, and input selection. Switches for power, main
speakers, remote speakers, low filter, high filter, loudness com-
pensation, tape monitor #1 dub, tape monitor #2, and FM mute
(recep:ion is mono -only when mute is off).

The FM antenna input is 75 300 ohms. An internal antenna and
external connection are provided for AM. There are switched and
unswit:hed AC outlets.

Overall dimensions are 19-5 '32 in. wide x 5-25 32 in. high x
13 in. deep. Weight is 25.1 lbs.

Performance-FM Tuner: Full limiting was attained with 3.2 uV.
The monophonic high fidelity sensitivity (60 dB quieting) mea-
sured 7 uV. The stereo high fidelity sensitivity (55 dB quieting)
was 170 uV. Full mute release was attained with 3 uV.

At s.andard test level the stereo frequency response measured
+0/-1 dB from 20 to 15,000 Hz. Monophonic distortion was
0.18% THD. Stereo distortion was 0.4% THD. The signal-to-noise
ratio measured 74 dB. Stereo separation was 40+ dB. Selectivity
was good.

Performance-AM Tuner: Sensitivity was below average. Back-
ground noise was higher than average.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms treasured 47.5 watts RMS. The frequency response at 47.5
watts/8 ohms measured +0 -0.2 dB from 20 to 20,000 Hz at a
distorticn no higher than 0.03% THD at any frequency.

The tone control range was +13 -11 dB at 50 Hz; ±10 dB at
10,000 -lz. The magnetic input hum and noise measured -73 dB;
separation was 59 dB.

YAMAHA CR2020 AM/FM STEREO RECEIVER
Jam-packed with performance and features, must be seen and

used to Le fully appreciated. $750.00 in wood cabinet.

Description: An AM FM stereo receiver FTC -rated at 100 watts
per channel into 8 ohms with no more than 0.05% THD from
20 to 20,000 Hz. Features include a stereo beacon; FM center
channel tuning meter; automatic FM fine tuning which is applied
when the hand is removed from the tuning knob (called OTS for
"optimum tuning system"); left and right power output meters
calibrated from 0.1 to 200 watts into 8 ohms, with the right meter
also sery ng as an AM FM signal strength tuning meter (automati-
cally switched to signal strength when the hand is on the tuning
knob); a 'lead amplifier for a moving coil (MC) pickup; dual range
FM mute (3 and 30 uV); dual range bass (125, 500 Hz) and treble
(2,500, 8,000 Hz) tone control turnover frequencies; a presence
(midband) tone control; dual range low (70, 15 Hz) and high (8,000,
12,000 1-z) filters; FM Dolby adaptor connections switched from
the front panel; automatic dub to and from either of two recorders;
separate nput tape monitor and recorder input selectors (allowing
taping of one source while listening to another); continuously
variable loudness compensation, an output hold -off that prevents
power supply turn -on transients from being fed to the speakers;
and an output cut-off that temporarily disables the amplifier if an
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attempt is made to drive the output into overload.
There are inputs for MC MM (magnetic) phono, MM phono, E UX,

two tape, and FM Dolby adaptor. Outputs for three speaker systems,
two tape, FM Dolby adaptor, and two phones. The preamplifier
outputs and main amplifier inputs are available on the rear apron.

Controls are provided for tuning (also serves as a touch-sWtch
for the FM fine tuning and power signal strength meter), concentric
volume balance, ganged bass, ganged treble, ganged presence
(midband), input selection tape monitor, tape input selector/tape
copy, speaker selection, and MC MM phono selection for the #1
phono input. There are switches for power, right meter power
signal strength function, low filter selector, high filter selector,
bass turnover frequency, treble turnover frequency, tone control
defeat, FM Dolby adaptor on -off, FM blend (MPX noise filter), FM
mute on -off (automatic mono when mute is off), FM mute level,
OTS (FM fine tuning) on -off, AM FM tuner selector, and 2C dB
audio mute. The preamplifier/main amplifier separation switch is
on the rear.

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

Overall dimensions are 211/4 in. wide x 6-9 16 in. high x 16-

15 16 in. deep. Weight is 42 lbs. 7 oz.
Performance-FM Tuner: Full limiting was attained with 3.5 LV.

The monophonic high fidelity sensitivity (60 dB quieting) measured
8.5 uV. The stereo high fidelity sensitivity :55 dB quieting) was
65 uV. Full mute release was attained at 4 or 30 uV dependirg on
the setting of the mute range switch.

At standard test level the stereo frequency response measured
4-0 -0.5 dB from 20 to 15,000 Hz. (The FM Dolby selector appears
to have "standard" 75 uSec de -emphasis.) Monophonic distortion
was 0.06% THD. Stereo distortion was 0.1% THD. The signal-to-
noise ratio measured 76 dB. Stereo separation was 40+ dB. Selec-
tivity was very good.

The FM fine tuning is magnificent, providing a precise lock -up
at minimum distortion. One of the best fine Lining systems we have
tested to date. Has none of the fine tuning problems presently
common to PLL.

Performance-AM Tuner: Very good. Sensitivity and reduced
background noise considerably better than average. The automatic
power/signal strength meter serves as the AM tuning indicator.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 121 watts RMS. The frequency response at 121
watts 8 ohms measured 4 0 ' -0.3 dB from 20 to 20,000 Hz at a
distortion no higher than .028% THD at any frequency. Wi:h the
15 Hz subsonic filter switched in, the frequency response is down
only 1 dB at 20 Hz.

The tone control range depends on the setting of the turnover
switches. At 50 Hz: with a 500 Hz turnover the range was ±15
dB; with a 125 Hz turnover the range was ±8 dB. At 10,000 Hz:
with a 2,500 Hz turnover the range was ±13 dB; with an 8,C00 Hz
turnover the range was 4 dB. The presence control has a center
frequency of 3000 Hz with a range of ±6 dB.

The magnetic input hum and noise measured -70 dB; stereo
separation was into the noise.

The moving coil phono input selector switches in a head ampli-

Yamaha CR2020-$750.00
Circle No. 101 On Reader Service Card
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Harman/Kardon Citation 18 - $595.00
Circle No. 71 On Reader Service Card

Fier having 5 dB gain into the 1 phono input channel. When the
head amplifier is switched out, the st 1 input serves as a standard
magnetic phono (MM) input.

The power output meters have a nominal accuracy of 10%
across the entire scale from 100 to 20,000 Hz. At 20 Hz the
meter readings are 50% of the actual power output (3 dB down). 

TUNERS

HARMAN-KARDON CITATION 18 FM STEREO TUNER
Measured stereo performance far outclasses the specifications.

An excellent tuner with high level headphone outputs (actually a
small power amp). $595.00 in metal cabinet.

Description: An FM stereo tuner featuring a built-in headphone
ampli'ier FTC -rated at 2 watts per channel into 8 ohms with no
more :han 0.1% THD from 20 to 20,000 Hz. Other features include
a stereo beacon, a quieting tuning meter (optimum meter tuning
provices highest noise quieting), an in tune panel lamp indicator,
75 uSec and 25 uSec de -emphasis, front -panel switched connec-
tions 'or an FM Dolby processor, user -adjustable stereo threshold,
user zdjustable FM muting level, and wide 'narrow FM mute sen-
sitivity. (In the wide mode the FM mute will release when any
signal is stronger than the user -set threshold level; it releases when
the tuning crosses into a station's sideband(s). In mode
the mute releases only when the received signal is above the thres-
hold evel and is properly tuned, as indicated by the in tune
panel lamp; the mute won't release on sidebands and stations
appear to literally "pop" out of a dead quiet background.)

Thee are outputs for variable line level, and two headphones
or small speaker systems. Input output connections are provided
for a Colby processor.

There are controls for tuning, mono stereo modes, and head-
phone 'speaker monitor output level. Switches for power, MPX
noise filter, 75 25 uSec de -emphasis, and external processor
on -off. Controls for the FM stereo and mute threshold levels are
on the rear apron, as is the output level adjustment.

The antenna input is 75 '300 ohms or a 75 ohm coaxial jack.
Overall dimensions are 16 in. wide x 4% in. high x 13'2 in. deep.

Weight is 23 lbs.
Performance: Full limiting was attained with 3.5 uV. The mono-

phonic high fidelity sensitivity (60 dB quieting) was 7.5 uV. The
stereo high fidelity sensitivity was 62 uV. Full mute release can
be user -set for a range from full off to 300 V.

At standard test level the stereo frequency response with 75
uSec de -emphasis measured +0 -0.5 dB from 20 to 15,000 Hz.
With 25 uSec de -emphasis the frequency response measured
+1 '-C.7 dB from 20 to 15,000 Hz. Monophonic distortion meas-
ured 0.1% THD. Stereo distortion measured 0.08% THD (yes, less
than mono THD). The signal-to-noise ratio was 68 dB. Stereo sep-
aration was 40 dB. Selectivity was very good.

The output level range corresponding to 100% modulation of
the transmitter was 0.42 to 2.4 volts.

The in tune lamp will illuminate over a relatively broad tuning
adjustment when receiving a strong signal. Best tuning in terms
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of sound quality is attained by tuning for maximum quieting as
indicated on the meter.

The monitor amplfier was right on specs. It can produce a
sound level almost at the threshold of pain with many standard
hi-fi phones. It's a nice feature if you like to do some FM listening
late at night. With a couple of small speakers it makes for a nice
bedside system (if you don't mind not having tone controls).

PHILIPS AH673/44 AM/FM TUNER
Here's some real AM high fidelity. $599.95 in metal cabinet.

Description: An AM FM stereo tuner with high fidelity AM re-
ception from stations which actually transmit a hi-fi AM signal.
Features include an FM stereo beacon, combination center chan-
nel tuning meter for both AM and FM, an AM FM signal strength
meter, multipath indication on the center channel tuning meter,
ASNC (automatic stereo noise cancelling)-an mpx filter that auto-
matically senses when the noise level is high enough to require
filtering, a continuously variable FM mute, both standard and
wideband (to at least 10 kHz) AM reception, a 10 kHz AM wh stle
filter for suppression of 10 kHz "beat note" interference from
two AM stations on adjacent channels, and capacitance -type
touch -to -operate control switches.

There are fixed and continuously variable line level outputs.
Also outputs for the FM detector and an oscilloscope. Con-Jois
are provided for tuning, AM output level, FM output level, and
AM FM mode. There are switches for power, multipath rreter
switching, ASNC, FM mute, and 10 kHz filter. The master power
switch for the capacitance switches is on the rear.

The FM antenna input is 75 300 ohms o a 75 ohms coaxial
jack. A rod antenna and external input are provided for AM. There
is one unswitched AC outlet.

Overall dimensions are 51; in. high x 18 in. wide x 13'; in. deep.
Performance-FM Tuner: Full limiting was attained with 2.5 u'.

The monophonic high fidelity sensitivity (6C dB quieting) meas-
ured 5.5 uV. The stereo high fidelity sensitivity (55 dB quieting)
was 48 uV. Full mute release was attained over the range of 3 to
30 uV (value is user -set).

At standard test level the stereo frequency response measured
+0 -2.5 dB from 20 to 15,000 Hz. Monophonic distortion was
0.21% THD. Stereo distortion was 0.13% THD (Note: stereo dis-
tortion measured less than the mono distortion which is unusual).
The signal-to-noise ratio measured 71 dB. Stereo separation was
404 dB. Selectivity was excellent. The fixed output level, and
also the maximum variable output level, equal to 100% modula-
tion of the FM transmitter measured 1.2 volts.

Performance-AM Tuner: Excellent. Sensitivity and suppression
of background noise is much better than average. In the "fidelity"
mode the response does extend to at least 10 kHz and if the AM
station is transmitting hi-fi it is actually heard, proving that AM
hi-fi is really possible. The 10 kHz whist e filter is extremely
effective and removed all traces of the interstation "beat note"
always heard when receiving stations on adjacent channels. In

the normal mode (standard) the AM perfcrmance is somewhat
better than average with regard to sensit vity and background
noise.

Philips AH673-$599.95
Circle No. 84 On Reader Service Card
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Sansui TU-717-$320.00
Circle No. 89 On Reader Service Card

Technics ST -7300-$179.95
Circle No. 98 On Reader Service Card

SANSUI TU-717 AM/FM STEREO TUNER
Th s tuner features a wideband FM selectivity for lower than

usual distortion when reception conditions permit interference -free
wideband reception. $320.00 in metal cabinet. (Optional user -in-
stalled instrument -type "crash handles" are supplied.)

Description: An AM FM stereo tuner featuring a stereo beacon,
FM c:enter channel and AM FM signal strength tuning meters,
user -selected narrow and wide FM selectivity, a built-in calibration
oscillator whose output level is equal to 3 dB below 100% FM
modulation (recorders are adjusted so their VU meters indicate
-3 cB on the oscillator signal), and an FM mute.

Two sets of outputs at line level are provided.
There are controls for tuning and output level. Switches for

power, AM, FM (auto stereo mono), FM mono, noise canceller (mpx
filter), calibration level, and FM mute.

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

Overall dimensions are 17 in. wide x 65,1 in. high x 18% in.
deep Weight is 20.3 lbs.

Performance-FM Tuner: Full limiting was attained with 5.5 uV.
The monophonic high fidelity sensitivity (60 dB quieting) meas-
ured 9 uV. The stereo high fidelity sensitivity (55 dB quieting)
was 75 uV. Full mute release was attained with 6 uV.

At standard test level the stereo frequency response measured
+0.1 '-1.2 dB from 20 to 15,000 Hz. In the wideband mode,
monophonic distortion measured 0.1% THD; stereo distortion
measured 0.12% THD. In the narrowband mode mono distortion
was 0.18% THD; stereo distortion was 0.15% THD (correct, the
stereo distortion was less than the mono distortion). The signal-
to-ncise ratio measured 75 dB. Stereo separation was 40+ dB.
Selectivity in the wideband mode was fair; in the narrowband
mode selectivity was very good. The maximum output level cor-
responding to 100% FM station modulation was 1.1 volts.

Tl-e built-in calibrator is very convenient when setting up for
tapirg of FM programs. Its level is precisely 3 dB below 100%
modulation when the tuner is in the FM Auto mode. When using
the calibrator use FM Auto even for mono stations.

Performance-AM Tuner: Considerably better than average. Back-
ground noise is unusually low and sensitivity is much higher than
average.

TECHNICS ST -7300 AM/FM STEREO TUNER
Features an unusually noise -free AM tuner. $179.95 in wood

cabinet.

Description: An AM FM stereo tuner featuring a stereo beacon,
tuning meters for FM center channel and AM/FM signal strength,
and a constant level 440 Hz oscillator used for presetting tape
recorder adjustments for FM recordings.

There are fixed line level outputs.
There is a control for tuning. Switches are provided for power,

AM FM, FM mute (automatic mono -only reception when mute is
off), and the record level check (440 Hz oscillator).
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The FM antenna input is 75 300 ohms. An internal antenna and
external connection are provided for AM.

Overall dimensions are 17-5 16 in. wide x 534 in. high x 12-
15 '32 in. deep. Weight is 13.9 lbs.

Performance-FM Tuner: Full limiting was attained with 3.5 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
9 uV. The stereo high fidelity sensitivity (55 dB quieting) was 90
uV. Full mute release was attained with 3.5 uV.

At standard test level the stereo frequency response measured
+0.1 -0.5 dB from 20 to 15,000 Hz. Monophonic distortion was
0.15% THD. Stereo distortion was 0.5% THD. (Note: these rrini-
mum distortion values were attained with the tuning off the meter -
indicated center channel. At center indication both distortions
were approximately 0.8% THD.) The signal-to-noise ratio measured
73 dB. Stereo separation was 40+ dB. Selecti\iity was good.

The output level corresponding to 100% modulation of the
transmitter was 0.42 volts for automatic stereo -mono operation.
With the tuner switched for mono -only (FM mute off) the output
level was 0.23 volts.

The output level from the built-in oscillator was 0.24 volts.
Performance-AM Tuner: An unusually quiet tuner. Interstation

and backgrond noise is below that of many high performance
tuners at no reduction in overall sensitivity. Essentially, the AM
reception is much higher than average for the price range. A

PREAMPLIFIERS

AUDIONICS BT -2 STEREO PREAMPLIFIER
A basic preamplifier with 500 ohm outputs for interfacing with

audiophile or professional equipment. $379.00 in metal cabinet.
(Optional wood cabinet is available.)

Description: A basic stereo preamplifier (no tone controls or
equalizers) with a standard 19 -inch rack front panel. There are
inputs for magnetic phono, tuner, aux, and tape. Outputs at 50C-
600 ohms line level for the left and right channels with a summed
mono output at 10,000 ohms for mono center fill, and a tape
output.

Features include a 15 Hz rumble filter and an output level on-

off switch with indicator lamp. The main power is always on for
thermal stabilization-the manufacturer suggests a 12 -hour warm-
up before the initial listening evaluation.

Controls are provided for volume, balance, and input selection.
There are switches for output on -off, stereo mono, tape monitor,
and rumble filter defeat (the rumble filter is operative only for
the phono input). One unswitched AC outlet is provided.

Overall dimensions measure 19 in. wide x 31/2 in. high x 71/2 in.
deep. Weight is 10 lbs.

Performance: Note: Though the output level is specified to 3
volts into 500 ohms, tests were conducted at the more common
audiophile level of 1 volt.

The frequency response measured 4 0 -0.4 dB from 20 to
20,000 Hz at a distortion no higher than 0.02% THD at any 're-
quency. The output clipping level measured 7.6 volts, with :he

(NI

Technics ST -7300-$179.95
Circle No. 98 On Reader Service Card

Audionics BT -2-$379.00
Circle No. 131 On Reader Service Card
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Audionics PZ3 Series 11-$449.00
Circle No. 131 On Reader Service Card

Philips AH-578-$699.95
Circle No. 84 On Reader Service Card

distortion at clipping level no higher than 0.04% THD at any
frequency.

Wi'h the rumble filter switched in, the frequency response was
down 2 dB at 20 Hz, 1 dB at 30 Hz.

Wish a 3 mV phono input level and a 1 volt output the magnetic
input hum and noise measured -68 dB; separation was into the
noise level.

The preamplifier draws approximately 6 watts (0.05 ampere) on
a cortinuous basis (as there is no power switch).

POWER AMPLIFIERS

AUDIONICS PZ3 SERIES II STEREO AMPLIFIER
Designed for professional and commercial applications, this ampli-

fier is supplied on a 19 -inch rack panel. $449.

Description: A basic stereo power amplifier FTC -rated at 100
watts per channel into 8 ohms with no more than 0.03% THD from
20 to 20,000 Hz.

One stereo set of line level inputs and speaker outputs are pro-
vided for each channel. The speaker outputs are on 5 -way binding
posts. The only control is a front panel power switch.

Overall dimensions measure 19 in. wide x 6 in. high x 15 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
105 watts RMS. The frequency response at 105 watts 8 ohms
measured +0 -0.7 dB from 20 to 20,000 Hz at a distortion no
higher than 0.053% THD at any frequency.

1 volt input was required for 100 watts 8 ohms output.
The signal-to-noise ratio referenced to 1 volt input, 100 watts

output measured 94 dB.
Note: There is no power supply turn -on output hold -off. Small

transients were measured on the speaker output connections when
the amplifier was turned on.

PHILIPS AH578 STEREO AMPLIFIER
Features notably low distortion at all power levels. $699.95 in

metal cabinet.

Cescription: A high power stereo amplifier FTC rated 210 wpc,/
20-20 k Hz 0.08% THD 8 ohms featuring left and right output
owner meters calibrated 0-400 watts and 0-4 watts into 8 ohms
loads. Meters also have dB calibrations, with 0 dB representing
20C watts or 2 watts depending on the selected range. An output
hold -off prevents power supply turn -on transients from being fed

to the speakers.
There is one set of line level inputs. Outputs for two speaker

systems.
Controls are provided for left level, right level, and speaker

selection. There are capacitance -type touch -to -operate switches
for power, -20 dB meter range (x .01 watts), 0 dB meter range
(x 1 watt), and subsonic filter. The master power switch that
controls the power for the capacitance switches is on the rear.
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One switched and two unswitched AC outlets are provided.
Overall dimensions are 18 in. wide x 8 in. high x 15 in. deep.

Weight is 63 lbs.
Performance: The power output per channel at the clipping level

with both channels driven 20 to 20,000 Hz into 8 ohms measured
219 watts RMS. The frequency response at 219 watts 8 ohms
was +0 -0.2 dB from 20 to 20,000 Hz at a distortion no higher
than 0.05% THD at any frequency. With the subsonic filter
switched in the response was down only 1.8 d3 at 20 Hz.

A 1 volt input produced a 200 watt channel output. The signal-
to-noise ratio referenced to 200 watts output was 94 dB.

The output meter readings are within 10% accuracy including
estimates of the meter pointer's position. The meters' frequency
response measured +0 -2 dB from 20 to 20,000 Hz. A

INTEGRATED AMPLIFIERS

PIONEER SA -6500 II STEREO AMPLIFIER
A no -frills, good -sounding moderate -price, moderate -power pack-

age. $175.00 including metal cabinet.

Description: An integrated stereo amplifier featuring a tone :on-
trol defeat and automatic dubbing from one tape to another.

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

Controls are provided for volume, balance, ganged bass, ganged
treble, input selection, and speaker selection. There are switches
for power, tone control defeat, loudness compensation, tape moni-
tor 1 'dub, and tape monitor 2.

Two switched and two unswitched AC outlets are provided.
Overall dimensions are 15 in. wide x 5! in high x 121; in. ceep.

Weight is 163,i lbs.
Performance: The power output per channel at the clipping

level with both channels driven 20 to 20,000 Hz into 8 chms
measured 30.4 watts RMS. The frequency response at 30.4 watts'
8 ohms measured +0,'-0.4 dB from 20 to 20,000 Hz at a distor-
tion no higher than 0.06% THD.

The tone control range measured ±10 dB at 50 Hz; -4 7 -5 dB
at 10,000 Hz.

The magnetic input hum and noise measured -61 dB; separa-
tion was 56 dB.

The listening panel reported a good overall sound quality with
an unusually clean deep bass for a moderate power amplifier.

KENWOOD KA-7100 STEREO INTEGRATED AMPLIFIER
Full power distortion at values normally associated with preampli-

fiers. $300.00 in metal cabinet.

Description: An integrated stereo amplifier FTC -rated a': 60
watts per channel into 8 ohms with no more :han 0.02% THD from
20 to 20,000 Hz. Features include two loudness compensation
contours, tone control defeat, subsonic filter (6 dB per octave
below 20 Hz), automatic dub between two recorders, and an output

Pioneer SA -6500 11-$175.00
Circle No. 85 On Reader Service Card

Kenwood KA-7100-$300.00
Circle No. 74 On Reader Service Card
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Kenwood KA-7100 - $300.00
Circle No. 74 On Reader Service Card

AIWA AD -6550-$450.00
Circle No. 102 On Reader Service Card

hold -off that prevents power supply turn -on transients from being

fed to the speakers.
There are inputs for magnetic phono, tuner, aux, and two tape.

Outputs for two speaker systems, two tape, and phones.

Cortrols are provided for volume, balance, ganged bass, ganged

treble, input selection, tape monitor tape dub selection, loudness

contour selection, mono stereo modes, and speaker selection.

There are switches for power, tone control defeat, subsonic filter,

high f Iter, and 20 dB audio mute.
Two switched and an unswitched AC outlet are provided.
Overall dimensions measured 16-15 16 in. wide x 51/2 in. high x

14-15;'16 in. wide. Weight is 25.4 lbs.
Performance: The power output per channel at the clipping level

with bath channels driven 20 to 20,000 Hz into 8 ohms measured

62.7 watts RMS. The frequency response at 62.7 watts 8 ohms was

+0/-0.5 dB from 20 to 20,000 Hz at a distortion no higher than

0.02% THD at any frequency.
The tone control range measured ±8 dB at 50 Hz; --7 dB at

10,000 Hz.
With the subsonic filter switched in, the frequency response is

down 3 dB at 20 Hz; 1.6 dB at 30 Hz.
The magnetic input hum and noise measured -75 dB; separation

was into the noise level. (A very quiet phono input.)

CASSETTE DECKS

AIWA AD -6550 STEREO CASSETTE DECK
Allows optimizing of bias for any ferric tape through a front panel

bias adjustment. Also features an electronic remaining time indicator.

$450.09 in metal cabinet with wood trim.

Description: A front -loading Dolby cassette deck featuring a
front panel user bias adjustment for ferric tapes, bias and equali-
zation selectors for ferric, ferrichrome and chromium dioxide tapes,

an electronic remaining tape -time indicator which utilizes the
dual -function left record VU meter, peak record level indicator

lamps calibrated at 3 dB and -+ 7 dB above 0 -VU record level,

automatic end -of -tape stop 'disengage, a preset for timer controlled
recordings, a memory reset counter, and a control jack for con-
nection to an associated record player that starts the recorder
(when preset to record) when the tonearm is lowered to the record.
The cover to the tape transport can be removed to expose the
entire tape path for cleaning.

There are inputs for microphones and line. Outputs are pro-

vided for line and phones.
Controls are provided for concentric -clutched left and right

record level, ganged output level, and ferric bias level (with detent

at the 'high energy" setting). There are switches for power, bias,
equalization, meter function (left meter as VU meter or remaining

time indicator), input selection, Dolby (with automatic MPX filter
when Dolby is selected), and counter memory on -off.

The tape mechanism has lever controls for the record inter-
lock, REW review (monitored fast reverse), FWD, FF 'cue (moni-

tored fast forward), stop/eject, and pause/timer preset.
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Overall dimensions are 1691'6 in. wide x 5% in. high x 13 in. deep
Weight is 16.5 lbs.

Performance: The playback frequency response from a standarc
test tape with a 50 to 10,000 Hz response measured +3;'-2 dB
(+3 dB at 50 Hz).

The ferric bias could be adjusted for excellent performance with
virtually all commonly available ferric tapes. A calibration for :he
control, and recommended settings are provided in the mantAl.
The following results attained with Maxell UD XL tape are typical
of results attained with common high energy tapes.

Using Maxell UD XL tape: without Dolby, :he record play Ire-
quency response measured +1 -0.3 dB from 30 to 15,000 '-lz
down 5 dB at 20 Hz. Distortion at the meter -indicated 0 -VU recorc
level measured 0.8% THD with 5 dB headroom to 3% THD. The
signal-to-noise ratio referenced to 0 -VU record level was 51 dB.
With the Dolby active the frequency response measured +1.4 -13
dB from 30 to 15,000 Hz (notably excellent Dolby tracking). Dis-
tortion and headroom remained the same. The signal-to-noise
ratio measured 55 dB wideband; 61 dB narrowband.

Using Sony ferrichrome tape: with Dolby, :he record play fre-
quency response measured -10 -0.5 dB from 30 to 15,000 Hz
Distortion at the meter -indicated 0 -VU record level measured 2%
THD with 2 dB headroom to 3% THD. The signal-to-noise ratio
referenced to 0 -VU record level was 55 dB wideband; 62 dB
narrowband.

Using BASF chromium dioxide tape: with Dolby, the record /play
frequency response measured - 0 '-1 dB from 30 to 15,000 dz.
Distortion at the meter -indicated 0 -VU record level was 2.7%
THD with 1 dB headroom to 3% THD. The signal-to-noise ratio
referenced to 0 -VU record level was 55 dE. wideband; 62 dB
narrowband.

The maximum output level corresponding to a 0 -VU record level
was nominally 0.9 volts.

Both the +3 dB and -} 7 dB peak record level indicator lamps
were calibrated right "on the mark."

Wow and flutter measured a rock -steady 0.06% (an unusually
low and steady value for a moderate -priced ceck).

The ferric bias adjustment is extremely effective and will prob-
ably become a standard feature this year on many of the high
performance recorders. It actually does optimize response from a
wide variety of ferric tape types-from low-cost "normal" tapes to
the latest in high energy cassettes. The calibration chart supplied
in the instruction manual proved unusually accurate; the user can
essentially preset the correct bias for any ferric tape; it doesn't
take experimentation to get it right.

AKAI GXC-709D DOLBY CASSETTE DECK
Features separate bias adjustment for standard and high energy

standard tapes in addition to ferrichrome and chromium dioxide
$350.00 in wood cabinet.

Description: A front -loading stereo Dolby cassette deck featuring
a tape -type selector for low noise (standard), high output low noise
(also standard), ferrichrome, and chromium dioxide tapes, with
TDK-SA and Maxwell UD ,XL -I1 tapes specifically recommended for

AIWA AD -6550-$450.00
Circle No. 102 On Reader Service Card

Akai GXC-709D-$350.00
Circle No. 62 On Reader Service Card
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Akai GXC-709D-$350.00
Circle No. 62 On Reader Service Card

the chromium dioxide bias -equalization. Other features include
microphone line input mixing, Dolby MPX filter, record level

limiter, two calibrated VU meters, peak record level indicators
calibrated at +3 dB and +7 dB, automatic end of tape stop'
disengage, and a memory reset counter.

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

Controls are provided for concentric -clutched left and right
microphone level, concentric -clutched left and right line level, and
ganged output level. There are switches for power, tape -type, MPX
filter, Dolby on -off, record limiter on -off, and counter memory
on -off.

The tape mechanism has lever controls for the record interlock,
RE\V, play, FF, pause, and stop 'eject.

Overall dimensions are 17.3 in. wide x 6.5 in. high x 11.2 in.
deep. Weight is 14.4 lbs.

Performance: The playback frequency response from a standard
test tape with a 50 to 10,000 Hz range measured +1.4 '-1.2 dB.

Using TDK-D tape: without Dolby, the record/play frequency
response measured ±2dB from 40 to 12,000 Hz, down 3 dB at
35 and 13,000 Hz. Distortion at the meter -indicated 0 -VU record
level measured 1.5% THD with 6 dB headroom to 3% THD. The
signal-to-noise ratio referenced to 0 -VU record level was 48 dB.

With the Dolby active, the record play frequency response meas-
ured +2.8 --2 dB from 40 to 11,000 Hz (-1 dB at 11,000 Hz),
down 3 dB at 35 and 12,000 Hz. Distortion and headroom re -
ma ned the same. The signal-to-noise ratio measured 53 dB wide -
band, 56 dB narrowband.

Using Sony ferrichrome tape: with Dolby, the record play fre-
quency response measured +0.8 -3 dB from 35 to 13,000 Hz.
Distortion at the meter -indicated 0 -VU record level was 1.9% THD
with 4 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to 0 -VU record level was 52 dB wideband, 58 dB narrowband.

Using TDK-SA tape: the record play frequency response using
Dolby was +2.8/-2.2 dB from 40 to 14,000 Hz ( 0.1 dB at 14,000
Hz), down 3 dB at 35 and 14,500 Hz. The distortion referenced to
0 -VU record level was 1.7% THD with 3 dB headroom to 3% THD.
The signal-to-noise ratio referenced to 0 -VU measured 53 dB wide -
band, 57 dB narrowband.

The maximum output level corresponding to a 0 -VU record level
was 0.44 volts.

Note: The tape type control setting for low noise and high out-
put low noise tapes don't quite match the chart supplied with the
machine. Try both positions with ferric tape to determine which
gives the best results with a specific brand of tape. For example,
TID-D gave best results with the high energy setting, rather than
the specified low noise setting.

The calibrations of the +3 dB and 7 dB peak record level
indicators were essentially exact, and the instructions supplied for
their use are excellent-they lead to a low distortion cassette
recording.

The record level limiter cuts in fast at +2 dB above 0 -VU and
has a relatively slow release. Low level sounds following operation
of the limiter tend to sound even lower; but the limiter is effective
at protecting against sudden overload caused by peak signals.

'Now and flutter measured 0.2% steady.
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DUAL C939 CASSETTE DECK
A beautiful system. Can produce an outstandingly clean cassette

recording if you use the right tape. Excellent tape handling. Under
$550.00 mounted on a wooden base.

Description: A Dolby cassette deck with automatic reverse, auto-
matic stop, continuous play, separate FM Dolby calibration cjn-
trols, headphone level controls, left and right 2 -step L.E.D. record
"meters" calibrated from -20 to +5 dB with switching fo- VU or
peak indicating ballistics, a record level limiter, microphone ne
input mixing, fade -edit (controlled erasure performed after a tape
is recorded-during playback), selectors for Fe, FeCr, and Cr tapes.
and a memory reset counter.

There are inputs for microphones and line. Outputs for I ne anc
phones.

Controls are provided for left microphone level, right micro-
phone level, left line level, right line level, and screwdriver -adjust
controls are provided for left and right output level and left and
right FM Dolby calibrate level. Fingertip adjust controls are pro-
vided for left and right headphone volume. There are switches for
tape type, Dolby in -out, FM Dolby on -off, record level limiter, fade -
edit on -off, VU -peak meter indication, and memory counter on -off.

The tape mechanism has piano key controls for stop, continuous
play, record interlock, left drive, right drive, high speed rewind, h gh
speed forward, and pause. There is a pushbar for tape eject.

Overall dimensions are 173/8 in. wide x 43/4 in. high x 117/8 in.
deep.

Performance: (Note: Maxell UD XL tape was supplied with the
machine so we assume the adjustments are specifically for tiis
tape.)

The playback frequency response from a staidard test tape with
a 50 to 10,000 Hz range measured -}-0 -3 dB from 70 to 10,C00
Hz.

Using Maxell UD/XL tape: without Dolby, the frequency re-
sponse measured +0.8/-3 dB from 50 to 13.500 Hz. Distortion at
the meter -indicated 0 -VU record level was 0.5% THD. (mixed with
noise at this level) with 12 dB headroom to 3% THD. The signal-
to-noise ratio referenced to 0 -VU record level was 47 dB.

With the Dolby turned on, the frequency repsonse measured
+0.8 '-3 dB from 50 to 12,000 Hz. Distortion and headroom re-
mained the same. The signal-to-noise ratio measured 48 dB wide -
band; 59 dB narrowband.

Using Sony Ferrichrome tape: without Dolby, the frequency re-
sponse measured 4 0 -3 dB from 50 to 11,000 Hz. Distortion at
the meter -indicated 0 -VU record level was 1.1% THD with 8 dB
headroom to 3% THD. The signal-to-noise ratio measured 48 dB.
The Dolby tracking was completely off any acceptable standards
for this particular tape, and thus we cannot recommend using this
tape on this machine.

Using TDK-SA tape in preference to chromium dioxide: with
Dolby, the frequency response measured 0 -3 dB from 40 to
13,200 Hz. Distortion at the meter -indicated 0 -VU record level was
1.2% THD with 5 dB headroom to 3% THD. The signal -to -nose
ratio referenced to 0 -VU record level was 50 dB wideband; 61 dB
narrowband.

Dual C939 - $550.00
Circle No. 27 On Reader Service Card
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Hitachi D-800-$399.95
Circle No. 72 On Reader Service Card

The record level limiter has a fast attack and release and cuts
in precisely at 0 -VU. If your recording situation calls for a limiter,
this one is excellent.

The peak reading function of the LED "meters" is extremely
fast :similar to the type used in movie studios) and allows the
record level to be pushed right up to the headroom limit without
fear of overload. Used with the Maxell tape, which has unneces-
sarily high headroom on this machine, notably clean high level
recordings are possible. We suggest only the peak mode be used;
there is no reason to use the VU mode.

The wow and flutter in the forward tape direction (standard)
measured 0.07% steady-more steady than most reel-to-reel ma-
chines. In the reverse drive mode the wow and flutter measured
0.09% with peaks to 0.12%, which is exceptionally good for cas-
settes (steady wow and flutter indicates an excellent drive system).
The optically controlled automatic stop reverse system worked as
well as could be asked for. Overall, the tape handling is excellent,
if not outstanding.

The fade -edit feature allows erasure of end -of -record clicks and
pops, or radio announcements after the recording is made. It is
donE by fading in a partial erasure. While playing the tape the user
holds down the safety with one hand and fades out the sound with
a special fade -edit control. The tape is left click -pop -and -announcer -
free. Works just great. Will probably become a standard feature
on many high performance machines in the months to come.

HITACHI D-800 STEREO CASSETTE DECK
Peak reading meters combined with high headroom results in

unw.ually clean recordings. $399.95 in metal cabinet.

Description: A front -loading Dolby cassette deck featuring a
three -head system with simultaneous record playback even when
Dolby processed. Other features include separate FM Dolby cali-
bration controls, a tone generator for Dolby calibration, Dolby
mpx filter (for recording FM programs), left and right recording
meters with switch -selected VU or peak reading ballistics, a selec-
tor for "normal", Ferrichrome and chromium dioxide tapes, auto-
matic end of tape stop, and a reset counter.

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

Controls are provided for concentric -clutched left and right re-
corc level, and concentric -clutched left and right output level.
Thee are front panel screwdriver coin -edge adjust controls for
Dolby calibration, and controls on the rear apron for FM Dolby
calibration (using the calibration tone transmitted by FM Dolby
stations). Switches for power, tape source monitor, tape type,
Dolby, FM Dolby, mpx filter, test oscillator on -off, microphone line
input selection, and peak/VU meter ballistics.

The tape mechanism has lever key controls for the record inter-
lock, play, REW, FF, stop 'eject, and pause.

Cverall dimensions are 17.1 in. wide x 5.7 in. high x 11.8 in.
deep. Weight is 14.3 lbs.

Performance: The playback frequency response from a standard
test tape with a 50 to 10,000 Hz range measured 4 2.2/-1 dB.

Using Maxell UD tape: without Dolby, the record/play fre-
quency response measured +2.2 -0.6 dB from 40 to 15,000 Hz,
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TEST REPORTS HEADPHONES

down 3 dB at 31 Hz. Distortion at 0 -VU dB record level was
masked by internal noise equivalent to about 0.3% THD. There
was 11 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to 0 -VU record level was 42 dB.

With Dolby, the record play frequency response was +1/-0.6
dB from 40 to 15,000 Hz. Distortion and headroom remained the
same. The signal-to-noise ratio measured 54 dB wideband, 59 dB
narrowband.

Using Sony Ferrichrome tape: with Dolby, the record play fre-
quency response measured +2 -3 dB from 30 to 15,000 Hz.
Distortion at the 0-VU/dB record level was 1.5% THD with 10
dB headroom to 3% THD. The signal-to-noise ratio referenced to
0 -VU record level measured 42 dB wideband, 54 dB narrowband.

Using Memorex chromium dioxide tape: with Dolby, the frequency
response measured +1.5 -2 dB from 40 to 15,000 Hz, down 3 dB
at 30 Hz. Distortion at the 0 -VU dB record level was 2% THD with
3 dB headroom to 3% THD. The signal-to-noise ratio was 52 dB
wideband, 60 dB narrowband.

The peak reading meter mode has a very fast attack and slow
decay, and indicates peaks approximately 6 dB to 10 dB above
the VU meter readings. Recordings made with the meters in the
peak mode are unusually clean-because the tape is not over-
loaded-and the record level can be crowded right up against the
-} 3 dB meter calibration (to increase signal-to-noise ratio with
essentially no effect on distortion). We suggest the peak mode
always be used; there is no justification in the cassette systerr for
the more common VU type of metering.

The maximum output level corresponding to a 0 -VU dB record
level was nominally 0.3 volts.

Because there is only one set of Dolby calibration adjustments,
optimum frequency response is obtained for one particular type
of tape at a time. Because the unnecessarily high headroom for
the Maxell UD tape results in unusually clean recordings we
suggest the Maxell tape for this machine, with the Dolby specific-
ally adjusted for the tape.

Wow and flutter measured 0.12% steady.

HEADPHONES

BEYER DT -22 STEREO HEADPHONES
Excellent definition. Very efficient. $59.95.

Weight: 10 oz. Cord: 9 feet long. Cushioned headband, pressure
phone cushions. Very light, with easy pressure on the ears. Sound
quality is slightly bright with excellent definition. The DT -220's are
very efficient, requiring little power for high sound levels. You have
to drive them to the point of pain before the signal breaks

KOSS K/145 STEREO HEADPHONES
Response and definition about average for the price range. $45.00.

Weight: 13 oz. Cord: 8 feet long, coil type. The K 145's come
with a cushioned headband and circumaural phone cushions, as
well as built-in volume controls. They fit siugly, but comfo-tably.
Response and definition fall within our standards to be expected
for headphones within this price category. A

in
i#6#. 414 f-7tt t
Hitachi D-800-$399.95

Circle No. 72 On Reader Service Card

Beyer DT -220 - $59.95
Circle No. 134 On Reader Service Card

Koss K/145 - $45.00
Circle No. 76 On Reader Service Card
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SIX STEPS TO BETTER RECORDING
(Continued from page 39)

the variable -pitch cutting techniques
now in use, the loudest portions of the
disc will have a duller, grayish cast.
The quietest sections will be blacker
and shinier. Then, you can quickly
sample the loudest sections and set the
recording level accordingly.

When recording a disc, switch in the
subsonic filter on your preamp if it
occurs in the circuitry before the tape
out jacks. (This is not always the case.)
The filter will help to prevent tape
overload on subsonic wrap signals. If
you see the meter kick up on the lead-
in grooves of a warped record, and the
subsonic filter does no good, it is prob-
ably after the tape out jacks. You may
need to buy an outrigger filter to in-
terpose between the preamp and the
recording inputs of the deck to prevent
overload.

When recording off -the -air, you have
no chance to preview and set the best
level. Here's where your past experi-
ence with discs is invaluable. But there
are some tricks still available to you. If
there is a station in your area that
broadcasts using Dolby -encoding, it
should transmit a Dolby calibration
tone periodically. (You may have to
call the station to find out when.) That
tone will be precisely at a 50% modu-
lation level, and you can count on the

station's limiters to insure that the peak
level transmitted will be no mere than
6 dB higher than the tone. Again be-
cause of the differences among meters
and tapes, you may have to experiment
to find just what meter indication (on
the tone) will do the best job with mu-
sic. Start off with a -3 dB reading and
go from there. Once you've found the
best setting, mark the position of the
record level controls. You can now just
set to that level and forget it as far
as FM is concerned. Not only the
Dolby station, but all others should
come in on the money providing you
don't switch -:uners or tapes. Some tu-
ners have a built-in test tone to aid you
in setting the recording level. If you
have such a feature on your tuner, by
all means, use it.

The ultimate in recording sophistica-
tion is required when taping a live con-
cert. Not only do you seldom have a
chance to preview, but the dynamic
range is likely to be much wider than
that of compressed and limited discs
and broadcasts. To go at live record-
ing with a will, you should have your
own compressor and/or limiter-and a
better one than that usually found on
most casssette decks. Here's where the
100 dB dynamic range of the dbx II
noise reduction system shows its mettle

over a Dolby -B. With that sort of range
available to you, you can set the re-
cording level low enough to avoid
overloading on peaks and still get a
quiet copy.

6Care for Your Tapes
With all the effort you've put into

getting a good tape, it would be a
shame to see it wasted by sloppy
housekeeping. Store your tapes where
they won't be subjected to excessive
heat or very high or low humidity. If
you'd be comfortable where the tapes
are, they're likely to be too. But no one
likes to roast in the sun for a few
years!

Keep the tapes out of magnetic fields
-both the AC type that surrounds
transformers and motors, and the DC
type from permanent magnets. Usually
if the cassettes are kept at least a cou-
ple of feet away from problem areas,
they'll be alright.

If they're not used frequently, oc-
casionally rewind each cassette to keep
the tape packs loose and to minimize
print -through. And keep your deck in
good mechanical condition to reduce
the chances of tangles when you play
the cassette. Now that you've got a
really good recording on it, that cas-
sette is more valuable than ever.

OPERA FOR TODAY MARIA CALLAS (Continued from page 55)

she introduced pure, unvarnished ha-
tred into the sound of her voice on-
stage. It was not always pretty-indeed
it should not have been-but when one
heard either of these roles with her
the effect was incendiary.

And finally-and this was not her
most significant characteristic although
often the one most praised-she acted
with passion, dignity, and feeling. It is
interesting that she was always de-
scribed as a great actress, but so much
of her dramatic art was what she did
vocally, which was correctly perceived
as acting but incorrectly attached to
her stage movement. It is very true
that after her Violetta in La Traviata
with Luchino Visconti in 1955 and her
work with Franco Zeffirelli, she became
a formidable tragedienne. It is also
true that the Metropolitan Opera Tos-
ca's in 1965 were the most theatrically
effective anyone can remember, but
that was after the vocal career had
largely passed. What was clear about
Callas from the beginning was an in-
stinctive use of her wonderful eyes
and her long, shapely hands.

On records the story is good, al-

though not ideal, on commercially pro-
duced recordings. On pirated record-
ings, The Callas Legacy (the title of
an excellent recent book on all her
recordings by John Ardoin) is clear for
anyone to hear. The great perform-
ances are det Lied there-concert arias,
and all the bel canto heroines. The so-
prano, however, fortunately recorded
24 operas in all for EMI (Angel in
America) and 20 of them are still avail-
able. Though it is clear that she really
gave her absolute best only before a
live audience, there are many wonder-
ful recordings. First of all is the first
Tosca, conducted by Victor de Sabata,
with Giuseppe di Stefano and Tito
Cobbi (Angel 3508). This is one of the
great recordings in the history of the
phonograph. 'Though Callas in her ca-
reer often found the high C -sharp less
easy than higher notes such as the E
flat, she had all nine of Tosca's C -
sharp's on this recording, plus every
other note. Added to this was a wealth
of interpretation, a reading that brings
the whole character of the Roman
prima donna to life, and she is second-
ed everywhere by her three co-stars.

No recording enthusiast can be without
this Tosca.

Of almost the same calibre is the
amazing first Lucia di Lammermoor,
again with Di Stefano and Cobbi, but
this time conducted by Tullio Serafin
(Serafin 6032). Here the high notes
and ornaments work perfectly, and one
can feel the depth and weight of Lu-
cia's character. In 1977, however, it is
impossible for any listener to relive the
feeling that I had in a small record
store on first hearing this Lucia-be-
cause then it was the very first time
anyone had ever heard the seriousness
and pathos of the role. All the Lucia's
who have followed have been influ-
enced by her reading, and this first
recording is the standard from which
most of them learned.

Another bel canto role that was
unique with Callas was also early,
Bellini's I Puritani (Angel 3502).
Though there are some high notes that
are a bit raw, the variety between mad-
ness and joy in Elvira has never been
more accurately suggested.

Turning to verismo, Callas recorded
Santuzza in Cavalleria Rusticana (An -
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gel 3528) though she never sang it in
her adult career. Audiences were the
losers, for the interpretation is one of
the most exciting on records. Blazing
from first to last the recording practi-
cally comes alive as she creates a San-
tuzza wronged and excommunicated,
desperate for love, but finally vengeful.

Of all her recorded operas except
Tosca her most famous was Norma,
andagain it is Serafin who is found
in the pit with Ebe Stignani as Adal-
gisa (Seraphim 6037). This is the
classic Druidess, a character in which
Callas could convey the variegated
splendor of her emotional palette.
Norma is a mother, lover. betrayed
mistress and priestess. She shows pas-

sion, maternal love, patriotism, rage,
jealousy and practically any other emo-
tion one can name. Though there are
better pirated performances of this role,
the Seraphim Norma is one to own.

With all the tears shed at the so-
prano's early, sudden death, there is
much that remains. She gave the world
a huge legacy of recordings that cap-
ture her art; she burned deep into the
memory of those that saw her; and in
the end she will always be remembered
as the most influential soprano of the
third quarter of this century. She was
unique and all of us are the richer
from having lived when she did.
Photo credits: (left) Christian Steiner/ Angel Records,
(ctr. & right) Photo Pic, Paris/Angel/EMI Records.

HFSBG UPDATE

In the September/October 1977 issue,
in an article on receivers and tuners, we
discussed a new digital synthesis tuner
at length, erroneously giving credit to
Harman/Kardon for manufacturing it.
Harman/Kardon does not presently
have a digital tuner in its line. The
tuner we were discussing is, in fact, the
Sherwood Micro/CPU 100. It sells for
$2,000. You may obtain further details
by circling Number 92 on the Reader
Service Card.

SPOTLIGHT ON. YAMAHA (Continued from page 44)

listening panel prefers a midband con-
trol in the 1000-1500 Hz range.

The filters also are dual range. The
low filter provides for cut-off frequen-
cies of 15 and 70 Hz. The 15 Hz filter
is actually a subsonic alter having es-
sentially no effect on the low frequency
response of the amplifier (it is only 1
dB down at 20 11z), and we therefore
suggest the 15 Hz filter always be
u- d if there is no need for the 70 Hz
filter. filter has cut-off fre-
quencies of 8000 and 12,000 Hz.

Another extra in signal processing is
continuously variable loudness compen-
satioa. With the CR2020 you are not
limited to one or two fixed levels of
loudness compensation. Instead, you
have a control that permits the user to
establish the no compensation (thres-
hold) level. With the loudness control
set "flat" the main volume control and
tone controls are adjusted for desired
sound quality at maximum volume. If
the loudness control is then used to
adjust for lower volumes the compen-

sation for lower volumes is applied
from the user's maximum volume, rath-
er than an arbitrary level selected by
the manufacturer.

While the foregoing are the high-
lights of the operating features of the
CR2020 there are a couple of other
operating features which might be of
specific value for you. First of all, front
panel switching is provided for FM
Dolby adaptor connections. When a

panel switch labeled DOLBY FM
ADAPTOR is pressed, the FM tuner's
signal is routed to jacks for connection
to a Dolby decoder. The return jacks
from the decoder are connected into
the I'M source circuit. (If there is no
adaptor connected, the FM signal is
disabled when the ADAPTOR switch
is on.) For some unknown reason the
FM Dolby adaptor switch does not
change the FM de -emphasis to 25
uSec. You can, however, install one of
the commercial 75 -to -25 uSec adaptors
between the receiver and the Dolby
decoder. The adaptors sell for a few

dollars and are available in most of
the better hi-fi shops.

The second extra feature is dual
range FM muting: switch selected at
3 ar 30 uV. There is no off. Three
microvolts represents the full limiting
level, so only signals which fall below
a bearable noise level will be muted
(the 3 uV setting). Thirty microvolts
is slightly below the IHF quieting rat-
ing (40 uV) for this receiver, so only

above the
noise level will pass the mute. It's a
nice convenience feature if you don't
care to have interstation noise, or weak
signal -distortion blasting from the
speakers as you tune the FM band.

As for the overall electrical perform-
ance, as indicated by the test report
elsewhere in this issue, it's strictly first-
rate from the FM tuner section to the
amplifier's output. The operating fea-
tures simply gild the lily.

For additional information on the
Yamaha CR2020 ($750), circle num-
ber 101 on the reader's service card. 

JAZZ (Continued from page 12)

fortable when charging through a bat-
talion of chord changes. In Curson's
unpredictable solos, melodies and
many -noted lick passages are joined by
odd intervallic leaps; Brignola is a
steadier, but no less impassioned player
who can always find a new twist or an
unexpected turn of phrase no matter
how familiar the chords. They both
like to play fast, and they complement
each other with telepathic assurance.

During the 60s, Curson and Brignola
regularly toured Europe, playing only
intermittently in this country. For a
while they were the front line in an
excellent Curson quartet with bassist
Reggie Johnson and drummer Dick
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Berk; sadly, it was never recorded.
Since 1975, Curson has been strug-
gling to reestablish himself in the
United States. (In Europe, he is a fa-
miliar artist on television, radio, rec-
ords, and at all the festivals.) Usually
he's led a septet with Brignola, a
fiercely blues -oriented altoist named
Chris Woods, bass virtuoso David
Friesen, pianist Jim McNeeley, a drum-
mer (the extraordinary Steve McCall
was with him for several months, then
Bob Merigliano), and, on congas, Sam
Jacobs.

Curson's career has been marked by
obstacles, and the septet's debut was
no exception. It was booked to play

the Five Spot just before the club went
out of business. So Curson took the
band into a nearby room, the Tin Pal-
ace, paying the musicians partly from
his own pocket. Almost immediately,
he attracted an enthusiastic following.
The band was both polished and raw;
its music was aggressive, hot, and full
of a spirit that seemed to hark back
to the best jazz bands of the 20s. Yet
it was indisputably modern, replete
with strange tempos, infectious poly-
rhythms, and curious variations of fa-
miliar structures, i.e. Curson's memor-
able but difficult blues originals
"Searching for the Blues" and "Reeve's
Waltz." (Continued on page 76)
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During a typical set, Curson would
play three uptempo pieces, mostly orig-
inals though he might throw in Kenny
Dorham's Bossa" or a Theloni-
ous Monk number, and' one of his own
ballads, notabl,r "Marjo" and "Song of
the Lonely." On slow numbers, he plays
flugelhom with a warm, open-hearted
sound. He also occasionally plays the
ancient four -valve piccolo trumpet,
which gives him a more playful sound
and a battery of half -cooked effects.
In addition to the trumpets, he is likely
to kick off the latinate pieces by pound-
ing a rhythm on cowbell-no jazz mu-
sician is as effective on cowbell as
Curson. Thus far the group has made
one record, Jubilant Power (Inner City
1017). At this writing, Curson plans to
slim the band down to a quintet, with
just Brignola and a rhythm section.

Curson was born in Philadelphia in
1935 and raised in a community that
produced several noted musicians, in-
cluding the Heath Brothers, Bobby
Timmons, and Jimmy Garrison. It isn't
generally known that he tutored the
great trumpeter Lee Morgan; Morgan
became famous at so tender an age
that it is often assumed the influence

went in the other direction, At the age
of 12, Cursor started playing carnivals.
After studying at Mastbaum and the
Granof Music Conservatory, he landed
his first "name" gig with Charlie Ven-
tura. Miles Davis heard the group and
arranged for Curson to play New York's
Birdland with Red Garland. By 1959,
he was working with the epochal Cecil
Taylor group; a year later, he became
part of one of Charles Mingus's finest
hands, a quartet with Eric Dolphy. He
can be heard with Taylor on In Tran-
sition (Blue Note) and with Mingus
on The Candid Recordings, Charles
Mingus Presents the Charles Mingus
Quartet (both reissued on Barnaby
and present), unavailable), and Min-
gus Revisited (Trip), where he ap-
pears only briefly.

In 1961, he male his first album,
with Dolphy, for the new defunct Old
Town label. Three years later, he made
his first tour of 'Europe which started a
regular pattern that has continued to
this day. made numerous records
abroad with a variety of bands and, on
at least one occasion, a large orchestra.
In America there were albums for
Prestige, Atlantic, and Audiofidelity (a

wonderful session with the Barron
Brothers called Now Hear This). He
also appeared on records with Bill

Barron (Savoy) and Archie Shepp
(Savoy and Impulse). In recent years,
two albums made in Europe have been
rereleased on Arista/Freedom: Tears
for Dolphy is a quartet date and Flip
Top features both the quartet and the
Zagreb Radio Orchestra. Barron is

present on both albums and does some
of his finest playing. Sessions with
Booker Ervin (Urge on Fontana) and
a quartet of Scandinavians (Ted Cur -
son & Co. on EMI) have never been
released in this country, but they are
among his most satisfying records. A
recent album for Atlantic, Quicksand,
is (as of late 1977) only available in
Japan, where it's become a genuine
hit. His music is also heard on the
soundtrack of Pasolini's Teorama. The
records are difficult, sometimes impossi-
ble to find, but worth every effort. Still,
in order to best appreciate the visceral
energy of the man, you must hear his
band in concert. However little mass
attention it has attracted, it is one of
the most volatile and valuable jazz
groups of the 70s.

REEL-TO-REEL
(Continued from page 47)

professional operation." Key features
include expanded VU meters, timer
connection, automatic or manual re-
verse stereo playback, dual monitoring,
and conic/line mixing. Both the above
have seven-inch reel capacity.

Philips High Fidelity Laboratories
recently entered the American tape re-
corder market with two toteable verti-
cal models in polystyrene cabinets with
built-in carrying notches. The black -

finished units in European or "Con-
tinental" styling are both three-head,
three -motor models with four -digit tape
counters, illuminated peak-reading me-
ters, dynamic noise limiter switch that
reduces playback noise by better than
10 dB, playback with or without pres-
sure pads, A/B monitor switch, three -
speed operation, and seven-inch reel
capacity. Signal-to-noise ratios for both
models are 60 dB or better at 73% and
3% ips. Model N4504 sells for $450.
Model N4506, which additionally of-

fers a built-in preamp section and op-
tional on -off remote control, is priced at
$650.

U.S. Pioneer Electronics recently did
an about-face; instead of adding new
units to its line of full-size 103: -inch

reel decks, it created two compact decks
featuring a narrow profile-9-1/16th
inches high to be exact-and seven-inch
reel capacity. These two models can
be rack -mounted if desired or placed

alongside, atop or beneath other com-
ponents in a hi-fi system. The two
three -motor units-the RT-701 at $525,
and the RT-707 at $575-are the same,
except the higher priced model addi-
tionally offers automatic reverse play-
back. Features include solenoid drive,
direct-switchable function buttons and
preset function buttons for timer re-
cording and playback, mic/line mixing,
731 and 3% ips operation, variable pitch
control in playback of plus/minus six
per cent, pause indicator lamp, and
bias and equalization selection. Signal-
to-noise ratios are more than 58 dB.

ReVox is continuing to produce its
classic Model A77, a 103;, -inch reel
model priced at $899 that has been on
the scene fir ten years. But it is also
giving consumers who need more than
the A77's .3asic features a chance to
have them. in the new ReVox B77,
priced at $1,195. In addition to all the
features of the A77, the B77 has an
LED overload indicator for more posi-
tive recording results, built-in precision
tape cutter and splicing block, pause
control, complete electronic logic con-
trol, space for a fourth head, and larg-
er, easier t) read VU meters. The B77
is a 3% and 731 ips machine with quarter
track or half-track head configuration,
and offers 24 dB headroom for both
record anc play for a wider overload
margin.

While the best seller for Superscope
is reportedly the Sony Model TC-377,
a seven -inch -reel model priced at $450,
the firm is creating a lot of excitement
among superbuffs with its Sony Model
TC-880-2, priced at $2,495. Described
as a "professional quality tape deck"
in Superscope's advertising, it offers
1031 -inch reel capacity, 731 and 15 ips
speeds, peak reading VU meters, half-
track stereo record/playback and quar-
ter -track playback, three motors, four
heads and closed loop dual capstan
tape drive. A "phase compensator cir-
cuit" compensates for phase distortion
caused by the recording process; its
use is claimed to result in sound quality
virtually indentical to the original source.
Another feature called "Symphase" pre-
vents phase shift. It is ideal for record-
ing of matrixed four -channel program
materials since it retains the exact po-
sitioning of the original signals. For
buffs who do a lot of discrete four -
channel recording, Superscope offers
the Sony Model TC-788-4, priced at
$1,595. The unit is also ideal for other
forms of multi -track recording.

Tandberg of America, mindful of
audio buffs' needs, recently added the
Model 1041X, as a successor to its
highly acclaimed 1041XD. The latter is
a Dolbyized 105; -inch reel model priced
at $1,399. The 1041X is similar in all
respects except it is without the Dolby
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feature, which brings the price down to
$1,099. The 1041X and 1041XD fea-
ture 15, 7% and 3% ips operation, three
motors, three heads, plus separable
bias head, electronic speed regulation
(servo system with tachometer), mix-
ing facilities, echo, sound -on -sound,
peak reading meters, and edit/cue for
easy tape search. Optional accessories
include a remote control, variable pitch
control, and rack mount kit.

Technics by Panasonic recently made
big waves in tape recorder technology
by debuting a deluxe reel recorder-at
$1,500-with an "isolated loop" drive
mechanism. This feature represents an
advance in closed -loop systems, com-
pletely isolating the loop from all out-
side influences such as take-up and
back tensions exerted by the reels. A
giant capstan-possibly the largest cur-
rently used in tape equipment-pro-
vides a greater pressure area in contact
with two pinch rollers, thus minimizing
tape slip and assuring absolute ac-
curacy in tape travel. Among other fea-
tures of the Model RS-1500US are:
three -speed operation, 10% -inch reel
capacity, timer start switch, meter scale
selector, three-way equalization/bias
selectors, cue/edit lever, four heads,

two -track stereo record/play, four -
track stereo play, pitch control, real
time tape counter, and a stroboscope-
said to be possibly the first ever in-
porated in a tape recorder. The unit is
also unique in that it can operate from
a 24 -volt external storage battery or
optional dry cell adaptor.

Best seller in the TEAC reel line is
the Model A2300SX, priced at $650.
It was described by TEACs New York
sales representative as "a workhorse
machine," designed for "recreators"
who record largely from non -live
sources. It features three motors, three
heads, seven-inch reel capacity, 73 and
3% ips operation, mic/line mixing, four -
digit tape counter, dual -position bias
and equalization selectors, and large
VU- typo level averaging meters. A
Dolby version, Model A2300SD is
priced at $750. To "creative" record-
ists, TEAC's A3340S at $1,200 is de-
signed especially for them. "It's for
the specialist who likes to lay down a
lot of tracks, who is out to create spe-
cial affects, who likes to work with
'live' sound, who is a professional re-
cordist at heart." The four -channel
stereo unit, operating at 7h and 15 ips,
features "Simul-Sync" for multi -track

recording and overdubbing, manual
cue for fast search, cueing and editing,
and four large VU -type level averaging
meters, among a host of other facilities.
A smaller version with seven-inch reel
capacity and 73 and 3% ips operation
is available as Model A2340SX at $800.

Uher Corp. is capturing the atten-
tion of recordists who need a wide
range of speed capabilities with its
Model SC560, priced at $1,020. This
seven-inch reel model in black Con-
tinental/European styling is unusual in
that it provides 15/16 ips operation as
well as the three other popular speeds
-1%, 3% and 7) ips. It is also unusual
in that it can function as a "sound
center" via a 10 wpc amplifier driving
a pair of built-in speakers, or be used
as a deck in a hi-fi system. Among
its many features are: interchangeable
head mounts for optional two -track
stereo operation, four -digit counter,
four heads, A/B monitor switch, sound -
on -sound, trick effects control, and tape
head azimuth adjustment control. Uher
also has a lower -priced, lower -powered,
four -speed self-contained double -duty
unit, Model SG520 at $685, with many
of the features of the SG560.

Happy choosing!

BLANK CASSETTE TAPES (Continued from page 43)

have tested some recorders giving best
performance with TDK-D tape, a true
budget -priced tape. These same record-
ers produced screaming highs when
used with a Group 2 tape. Our illustra-
tions are useful in highlighting tape
characteristics which might affect the
performance attained from your own
recording equipment. Use our findings
as a guide to finding a tape that is op-
timally compatible with your machine.

One comparison that can be made
with a degree of accuracy regardless of
machine, bias, or equalization, is the
uniformity of coating as represented by
the smoothness of the -20 dB trace
between 1000 Hz and the highest fre-
quency. This year we find quite an
improvement in coatings: the ripples
in our oscilloscope graphs-which indi-
cate dropouts-are sharply reduced
from what we found in previous years.
Note in particular the absolutely smooth
traces of the Scotch Master I and Fuji
FX tapes, a shade smoother than the
Maxell UD/XL I which has been the
leader in smooth response in previous
years (though this is comparing out-
standing with out standing).

Also note, however, the TDK-D-our
budget tape. The smoothness of trace
compares favorably with Scotch and
Fuji, leading us to suppose there has
been a considerable improvement in

tape technology which will become in-
creasingly apparent in budget tapes.

What Difference Does Tape Formu-
lation Make? Now look at the traces
in Fig. 1, made at 0 -dB level on differ-
ent tape formulations.

For clarity the traces have been dis-
placed; the oscilloscope's graticule cali-
bration of 5 dB per major division ap-
plies only to a specific trace. The actual
output level from each tape -type is
similar-not as close as the Ferrio-only
tapes in Groups 1 and 2, but similar.

From the top down, the traces rep-
resent types TDK SA, Maxell UD/XL
Type II, a ferrichrome, a chromium di-
oxide, and a typical ferric tape. We
used the proper bias for each type of
tape as specified by the tape manu-
facturer; for example, SA, UD/XL
Type II and chromium dioxide tapes
were recorded using chromium dioxide
bias and equalization.

Note the overall response and satu-
ration of the SA, UD/XL II, and chro-
mium dioxide tapes-traces 1, 2, and 4
-are very similar. Trace 3, ferrichrome,
has a slightly different high frequency
response and overload than traces 1,
2 and 4. Now compare the low fre-
quencies, especially the peak near 50
Hz. Ferrichrome low frequencies have
a slightly greater output in relation to
the midband than the other tapes. We

have found this "improved" low fre-
quency response to be true of ferri-
chrome when used on other recorders;
it is a characteristic not restricted to
only the D-800 machine.

Finally, we come to the number 5
trace which is one of the better ferric
tapes. Note the high frequency satura-
tion in relation to the premium tapes,
traces 1 through 4.

On the surface it would appear the
premium tapes are always at an advan-
tage over the standard ferric type. In
terms of high frequency response this
is a correct assumption. However, the
chrome type tapes (referring to all
tapes which have chromium dioxide in
their formulation, including ferri-
chrome tapes) generally have consider-
ably higher 0 -dB record level distor-
tion and substantially less midband
headroom compared to standard ferric
tapes when the chrome tapes are re-
corded on a moderate priced machine.
(As we said, any machine can be op-
timized for any tape. Moderately priced
machines are usually optimized for
"standard ferric" or "high energy" fer-
ric tape.) The SA and UD/XL II tapes
usually have less distortion and much
greater headroom than ordinary ferric
tape, but at a premium price. Whether
the price difference is worth the extra
midband and high frequency headroom
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is your decision to make.
Summing Up. While we don't like to

fall back on the old cliche "The best
tape is the one that sounds best on
your cassette deck," it is nevertheless
true that it's the only way to determine
which tape will perform best on bud-
get through upper -moderate priced cas-
sette decks. Just a glance at the tape -
tables usually provided with the ma-
chine which attempts to specify bias
and equalization switch adjustments for
two or more tape -types tells you some-
thing is wrong, for no table can be

correct that shows the same bias/
equalization for TDK-D and Maxell
UD/XL. There is just no one single
adjustment that can be a reasonable
compromise for these two tapes. Simi-
larly, no table is correct that shows the
same bias/equalization for ferrichrome
and chromium dioxide tapes.

The manufacturer of the recorder
does the best he can do to create the
illusion that any readily available tape
can be used on his machine. If you re
willing to put up with anything from
good to miserable sound his tape charts

and tables will at least put you some-
where in the ballpark. If you want the
best sound your recorder can deliver
for your available hi-fi dollar, decide
how much you're willing to pay for a
cassette tape (not everyone is willing
to splurge $4 or more for 90 minutes
of time), then purchase every avail-
able type of tape within that range and
try them all. The one that sounds the
best to you is the best for your machine,
regardless of what any person, test re-
port, or advertising brochure claims to
the contrary.

TAPE MACHINES (Continued from page 36)

performance is important too, so check
the wow/flutter and speed accuracy. Of
the two, wow and flutter is by far the
more important. But watch the standard
used. Some manufacturers use the DIN
peak weighted flutter method-it
should appear as ±X% (DIN peak
weighted). Others opt for a "weighted
RMS" measurement to either NAB or
JIS standards. The DIN technique re-
lates to the audibility of the flutter
much more closely than do either the
NAB or JIS measurements and so is a
better guide. But the DIN flutter is
likely to be worse than the alternate
specs, so many manufacturers opt for
JIS or NAB. Just be aware of the differ-
ences so you don't downgrade a DIN -
rated deck becatise the number is
worse; the deck may very well be bet-
ter.

Flutter specs of the order of 0.1%
to 0.2% arc common with cassette
equipment: Speed accuracy is generally
within a percent or two-plenty good
enough unless you have perfect pitch
hearing. (If you do, you're probably
best off with a deck that has a variable
pitch control. They're available.) Fast
forward and rewind times are more a
matter of convenience than anything
else-not really indicative of quality.
Be sure that those times refer to the
same length cassette (or open reel
tape.) Most manufacturers spec the
time for a C-60 since it's obviously less
than that for a C-90.

Potential Extra Options. Some decks
offer a slew of mechanical convenience
features-auto-reverse, memory rewind,
auto -stop, remote control, timer control,
and a footage counter. In large meas'
ure, you must decide how important
these are to you. The really important
ones-auto-stop, pause and a footage
counter-are included on practically
every deck. The auto -stop will disen-
gage the pinch roller (and usually turn
off the deck as well) when the end of
tape is reached (or if the tape breaks
on an open reel deck.) That's import-

ant to prevent flat spots from appear-
ing on the pinch roller and later cause
flutter.

The pause control momentarily stops
the tape motion, leaving the deck on
and in whatever mode it had been.
Some are more effective than others,
but you'll have to try it in the show-
room to find out. The tape should stop
and start practically instantaneously
without pitch variation, and there
shouldn't be any clicks or pops record-
ed when it does start up.

The tape footage counter on most
cassette decks merely keeps track of
the number of revolutions that one of
the reels has made, and it's not usually
precise in measuring tape length. Too
much depends on just how tightly the
tape is wound. On some open reel
decks, an idler in the tape path ac-
curately measures the number of feet
of tape that have passed. Nonetheless,
some indication of relative position is
handy even if it's not right on the
money.

On an auto -reversing deck, the tape
will reverse at the end of one side and
automatically switch over to play the
alternate pair of tracks. (If it does this
stunt in both directions, it's sometimes
called "continuous -play".) With mem-
ory -rewind, you can rewind to a pre-
established position (zero on the foot-
age counter), and the deck will auto-
matically stop (and perhaps automati-
cally go into the play mode.) A remote
control is handy in controlling the deck
from your listening (or recording) po-
sition, and a timer control will let you
preset the deck to record an FM broad-
cast in your absence. All these features
cost money, and that money is better
spent on improved basic performance
if you don't intend to use the features.

Two -Head vs. Three -Head. Most
cassette decks use a combination rec-
ord/play head which, with a separate
erase head, constitutes a "two -head"
configuration. With such a setup, you
can record or play but not both simul-

taneously. Thus, you can't monitor
what you've just recorded. Three -head
decks-that includes most open reel ma-
chines and a few cassette units-use
separate record and play heads. This is
much more convenient for recording,
since you can play the tape back as it
is being recorded, compare it to the
original, and make minor adjustments
in level on -the -fly. To boot, by using
separate heads, each can be optimally
designed for its job, and so the per-
formance is generally better. Beware,
however, of the so-called three -head
cassette decks in which the "third
head" is merely a low grade playback
head used only for monitoring. It won't
give you an accurate idea of what's
really on the tape but merely indicate
that something is there. A true three -
head deck uses the same play head all
the time, and it's a quality one.

Heads themselves come in a variety
of constructions-ferrite, hard permal-
loy, sendust, etc. Each manufacturer
claims that his is best. That, in itself, is
the subject of an article. Suffice it to
say here that good performance can be
achieved from any of the types. As us-
ual, it comes down to a trade-off-
electrical performance vs. long life vs.
cost. Each designer pays his money and
takes his choice.

Input/Output Flexibility. Check the
input and output flexibility of the deck.
Some decks have built-in mike/line
mixers with separate recording level
controls for each; with others, it's an
either/or arrangement with the same
amplifier and controls used to handle
both inputs. On the output end of
things, some decks offer an output
level control (and perhaps a separate
headphone level control); others don't.
The line output control will let you
match the deck to your other sources
so that, when you switch between them
on the preamp, there are no gross level
changes. That also makes it easier to
A/B compare on a three -head deck.
And a separate headphone volume con -
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201. 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.
202. 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.
203. 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.
204. 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.
205. 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.
206. Kenwood's wide range of receivers,
amplifiers, tuners, tape decks, stereo com-
pacts, and speakers is described in a new
brochure.
207. The full range of Magnavox 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.
209. JBL's brochure describes the Decade
"family" of loudspeakers: the L26, the L16
and the L36. Each system features styling,
hand -craftsmanship, and sound quality, yet
is priced for the budget -minded. Their en-
closures are finished in natural oak.
210. 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.
211. "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.
213. 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.
216. 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.
220. 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.
221. 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.
222. 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.

223. Technics -Panasonic has a complete con-
densed catalog of its line of stereo and 4 -
channel receivers, separate amplifiers, turn-
tables, tape decks, speakers, separate tuners,
microphones, headphones, integrated ampli-
fiers, and CD -4 4 -channel demoderators.

224. Before you purchase your hi-fi equip-
ment, read "The Garrard Guide," what every
hi -fl shopper should know about Garrard au-
tomatic turntables. There are 11 pages of
information and pictures.

225. 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.

227. Tandberg has an attractive color booklet
displaying its tape decks, cassette deck, re-
ceivers, speakers and accessories.

228. 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.

230. Make your own evaluation of why
Acoustic Research ( AR ) components, de-
signed basically for home use, are often
selected for critical professional and scientific
applications.

231. 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.

232. Sherwood Electronics Laboratories has
literature available on its full line of re-
ceivers, amplifiers, and tuners. Included are
specifications and independent reviews.

233. 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.

238. Jennings Research has a full -color bro-
chure describing the Contrara Group loud-
speaker line: two bookshelf models and a
floorstanding, pedestal loudspeaker. Also
available is a full -color brochure on the
Vector One, a phased -array 8 -inch bookshelf
speaker.

237. 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 -fl in your auto-
mobile.
238. 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.
239. 3A's 24 -page color catalog gives detailed
information on many subjects, among them
the principles of acoustic pressure feedback
and infinite acoustic loading.
240. A new 6 -page color brochure has just
been released by B&K-Precision. It describes
their complete line of discrete semiconductor
test instruments for laboratory, industry.
maintenance, and service.
241. Allison loudspeaker systems claim to be
unique in producing in real -room environ-
ments. This booklet on their models One
trough Four explains in quite some detail
how they work. Each system is pictured
alongside its specifications.
242. 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.
243. A new 12 -page catalog from Quam-
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.
244. 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.
245. 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.
246. 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.
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trol is obviously desirable if you do a
lot of on -site live recording and will be
using earphones to monitor what's go-
ing on.

In any event, you should ascertain
that the mike preamp is sufficiently sen-
sitive to work with the microphone you
are using, and that it won't overload
on loud sounds. (Many of them will.)
Similarly, line input sensitivity and line
output level should be compatible with
your preamp, but that's not usually a
problem.

Dolby Calibration. Some cassette
decks offer user -operated Dolby cali-
bration controls but many do not. We
think they're desirable to match the
Dolby circuitry to different tapes and
so get the best performance from each.
Of course, if you misuse the calibra-
tion controls, matters get worse instead
of better-that's the reason Dolby does-
n't encourage their inclusion in garden-
variety equipment. Suffice it to say
that, if you're a really serious audio-
phile, you'll probably want access to
the control yourself.

Recording level indicators come in a
wide variety of types ranging from the
truly useful to the practically useless.
A sine qua non is that the meters
should be large enough to read-not
always the case. The ballistics of the
meter are important too. If they are un-
derdamped, they will bounce around

like whirling dervishes-quite useless in
setting level. If they're overdamped,
they just won't respond in time (or
accurately) to brief musical transients,
and you'll overload the tape. To our
way of thinking, the best recording
level meter is the peak -indicating type;
one that will respond quickly and ac-
curately to brief transients and hold
that peak reading long enough for you
to see what's going on. A peak -indicat-
ing light or LED is also frequently
helpful in alerting you to a dangerous
overload.

Music frequently has a very wide
dynamic range. Meters that are cali-
brated from -20 to +3 (as most of
them are) just can't indicate the wide
range that is prevalent especially in
symphonic music. During quiet pas-
sages, the needle doesn't get off the
stop, and you can't tell if you should
turn up the recording level or not. Next
thing you know, you're bashed into the
red. That's why we prefer meters with
a 40 dB or greater indication range.
They make the setting of levels infinite-
ly easier, and that's the clue to good
recordings-especially on the unforgiv-
ing cassette. (Some decks include a re-
cording "limiter" to prevent overload
when recording live. They are helpful
in a pinch, but, since you can usually
hear them squash down the level, you
shouldn't rely on them to do your work

SPOTLIGHT ON: DUAL (Continued from page 40)

attenuated as more erasure is applied,
and finally the signal fades out. An
absolutely lovely feature that works
perfectly. Best of all, you cannot ac-
cidentally apply the erase; you must
hold down the safety throughout the
entire procedure. (Works great when
when preparing sound tracks for slide
shows because you don't have to worry
about start and stop noises-you just get
rid of them after the sound track is
finished without affecting the overall
timing.)

Moving along to an even more im-
portant feature for many tape fans, the
left and right record level meters are
actually a series of twelve light emitting
diodes (L.E.D.'s) color -coded green
and red, like the safe/overload scales
of a standard VU meter. Each L.E.D.
meter is calibrated from -20 to +5 dB.

As the record signal passes through
the recorder the series of L.E.D.'s forms
an everchanging bar of light whose
maximum value represents the record-
ing level. A VU/peak switch converts
the L.E.D. "meters" to the slower
average type of VU indication, or in-
stantaneous peak level. Actually, there's
really no reason for the VU character-
istics, since best recordings are attained

using the peak indication, which per-
mits you to work right up against the
saturation level of some tape types
without worry as to whether "unseen"
peaks not usually indicated by a VU
meter are driving into the high distor-
tion of tape saturation. It takes about
15 -minutes to get used to the "bar
lights," after that you'll never want to
go back to VU metering. (When using
a high performance tape such as the
Maxell UD used for the test report
elsewhere in this issue, the machine
has so much headroom you can run the
complete "bar" at full brilliance and
still turn out an outstanding recording.)

Next on the list of outstanding fea-
tures is a record level limiter. There
are limiters, and there are limiters.
The one on the C939 works like a pro-
fessional limiter with a very fast attack
and release. It cuts in with full limiting
at precisely 0 dB meter reading and re-
leases quickly, avoiding a fade -up of
background noise or a sudden drop in
the volume of the signal following the
peak if it is not at approximately the
same level as the signal that caused the
limiter to activate.

A feature of less importance to most
(Continued on page 82)

for you. Consider them as a safety
valve only and set the recording level
so that they rarely, if ever, trigger.)

As is true with most high fidelity
equipment, the choice of a tape deck is
a matter of balancing features and
performance. Whether you should
choose an open reel deck or a cassette
system depends on what you want to
do with it. The serious live recordist
will probably prefer the open reel for-
mat for its obvious convenience in that
mode. Most others will probably opt
for a cassette deck. If you've noticed,
we haven't even mentioned eight -track.
It simply hasn't kept up in the high
fidelity area. But a newcomer, the
Elcaset, shows promise. It combines
many of the editing and performance
features of the open reel system with
the convenience of a cassette. Whether
it makes it in the real world, only time
will tell. Many tape formats have come
and gone. But, if it succeeds, it may
solve the cassette/open reel dilemma.
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HI-FI STEREO BUYERS' GUIDE -PUBLISHED BI -MONTHLY The rate per word for Classified Ads is $1 00 each insertion, minimum
ad $15.00 payable in advance. Capitalized wcrds 40< per word addit onal To be included in next issue, write to R S

Wayner, DAVIS PUBLICATIONS. INC 229 Pork Ave. So NY10003

ADDITIONAL INCOME

SLOW but sure independence, exclusive mini cos-
metics. Part time distribution, samples, plan. $3.00.
Securlpanonlf, Box 235, Royborg Quebec H8Y 3E9.

HOW I WON $20.800.00 in. a Sweepstakes. PLUS
information and addresses on State Lotteries. Oil

Leases Government Land and Government Surplus.
Kit $5.00. Laray Enterprises 3716 Bloomington Ave.
South 1V1inneapolic MN 55407.

BUSINESS OPPORTUNITIES

MAKE Magnetic Signs. Big profits. Details, Uni-
versal, Lenora, KS 67645.

625 00 DAILY possible stuffing envelopes! Details
Free. Service, Box 715-D, Lynbrook. NY 11563.

$30 00 HUNDRED Stuffing Our Circulars into
Stamped Addressed Envelopes. Immediate Earnings.
Beginners Kit $2.00. COLOSSI, 1433-61 Street, DC -12,
Brooklyn, NY 11219.

1000'7 PROFIT Bronzing Baby Shoes. Free Litera-
ture. NBC, Box 1904 -DO, Sebring, FL 33870.

83000.00 MONTHLY. Immediate income. Stuff en-
velopes at home. Information, send self-addressed
stamped envelope. Cottage, Box 730-DFM, Baldwin
Park, CA 91706.

$500.00 profit stuffing 1,000 enielopes. Details
$100 (Refundable). Elamco, Be13337 Dl, Waldo,
AR 71770

GUARANTEED $178.00 WEEKLY. Work one hour
daily. Free Brochure. FAS, Box 13703, San Antonio,
TX 78213.

$350 weekly mailing letters. Free details. Bronx-
!dile House, Box 311 D, Bronxville, NY 10708.

FCR SALE -MISCELLANEOUS MONEYMAKING OPPORTUNITIES-Cont'd

AUSTRALIAN opals. Direct from ot.tback diggings. HOMEWORKERS! Stuff envelopes. Make big money.
64 00 dozen airmailed. Opalex, 591 ?ortrush Road, Free details. Independent, Box 12057, Columbus, OH
Glenunga, South Australia 5064. 43212.

GIFTS THAT PLEASE

MATCH EXTENDER. No more burned fingers
lighting fireplaces, candles, pilot lights etc. $2 to
Aida. Box 222, Richfield, OH 44286.

FREE, Illustrated catalog. Mike's Mailmart, 24
Darwaln Avenue, Takoma Park, MD 200:2.

HI-FI EQUIPMENT

GO to bed with music. Let the music turn you on.
CONTROL I will turn your system off $60.00 Elec-
tromedia, Boa 288, Livingston, NJ 07039

HYPNOTISM

FREE Fasc'nating Hypnosis Information, Startling!
DLMH, Box 487 Anaheim, CA 92805

MAIL ORDER OPPORTUNITIES

SUCCESSFUL business plans! Free. New, 7247-3
Eccles. Dallas, TX 75227.

$1,000 monthly possible stuffing envelopes. Free de-
tails. Eli's, Box 187, Garden City, MI 48135.

$500/thousand sutffing envelopes. Free details. Rush
self stamped envelope. H. Mognet Co., Box 449D,
Warren, OH 44482.

$160.00 WEEKLY Mailing Circulars. Start Im-
mediately. Everready, 422F Clermont Ave.. Brooklyn,
NY :1238.

PERSONAL

JAPANESE introduction! Girl's photographs, de-
scriptions, brochure, details. $1.00. INTER -PACIFIC.
Box 304 -SC, Birmingham, MI 48012.

SINGLE, Widowed, Divorced, Nationwide intro-
duct'ons' Identity. Box 315 -DC, Royal Oak. MI 48068

JAPANESE Girls Make Wonderful Wives. We have
large number of listings. Many interested in mar-
riage. Only $1 00 brings application, photos. names,
descriptions, questionnaire, Etc Japan International.
Box I56 -AA, Carnelian Bay. CA 95711.

MAILORDER publications. Free! New, 7247-4
Eccles, Dallas, TX 75227.

PROFITS in mailing commission circulars -Free
Details, Incopp, Lebec, CA 93243

MISCELLANEOUS

OLDTIME Radio Programs on quality tapes. Free
catalogue. Carl D. Froelich, Route Dne, New Free-
dom, Pennsylvania 17349.

HOW TO RECRUIT COMMISSION SALES -PEO-
PLE, Free details! Success publications. 35 Inter-
lachen Place, Excelsior, MN 55331.

CABLE/FM Broadcast station. No investment. Op-
erate from home, church, school. Excellent income.
Free Details. CAFM, Box 5516 -OK. Walnut Creek,
CA 94596.

NEW ADDRESSING. MAILING opportunity. Valu-
able information 10e. Lindbloom Services, 3636 Peter-
son, Chicago 60659.

GUARANTEED earnings with our unique mailing
program. Free details. O&M Enterprise 10, POB
12583. Durham, NC 27709.

AVOID income taxes legally. Details free. Dyne -
world, Box 1116, Manassas, VA 22110.

MAILORDER book business! Free details. New.
7247-1 Eccles, Dallas, TX 75227.

1998g Profit. Free details: O&M Enterprises, POB
12583, Durham, NC 27709.

TOP EARNINGS GUARANILED. Proven mailing
program. Free details. Cynco, 5607 Beattie Ave..
Lockport, NY 14094.

$12,000 year mailorder book business! Details.
New, 7247-2 Eccles, Dallas, TX 75227.

GOOD money at home,, Just $15 needed. Reliable
firm. Free booklet JK. 021, POB 3484, Green Bay.
WI 54303.

BUY IT WHOLESALE

SAVE MONEY! 5 wholesale catalogs on low cost
items. $3.00. Winchester Enterprises, Inc., 2801SS
Hargrave St., Phila., PA 19136.

DETECTIVES

NEW! The Big Brother Game ... 230 pages detec-
tive technicaues. FBI, CIA, KGB, OSS, wiretapping,
tailing. electronic surveillance, surreptious entry.
weapons, countermeasures, much much more ... post-
paid $9.95. Quimtronix, Box 548 -DV, Seattle, Wash-
ington 98111.

EDUCATION & INSTRUCTION

UNIVERSITY DEGREES BY MAIL! Bachelors.
Masters, Ph.D.s .. Free revealing details. Coun-
seling Box 389-HF-1, Tustin, CA 92686

ELECTRICAL EQUIPMENT & SUPPLIES

GIANT Bargain Packed Canadian Surplus Catalogs
$1.00. Etco Electronics Dept. DG, 183(1 Hymus Blvd .

Pointe Claire, Quebec H9R 1E9.

WIN Bingo, Lotteries. Horses, Otter Games, Use
your "Lucky Numbers." Details free! Harrison -751,
Box 669, Burbank, CA 91503

MONEYMAKING OPPORTUNITIES

$1000 MONTHLY POSSIBLE mailing commission
letters. Information -Free! OPPORTUNITIES Box
721D, Lynbrook, NY 11563.

$250.00 profit/thousand possible-sttffing-mailing en-
velopes. Offer: Rush stamped addressed envelope:
Universal-ADVS X16180 Fort Lauderdale, FL 33318.

$300.00 WEEKLY. Mailing Circulars. Write: Mc-
GUIRE, Box 144. Tacoma, WA 98413.

$30.00 HUNDRED STUFFING our circulars into
stamped addressed envelopes. Begirner's Kit $2.00.
Mustachi, P.O. Box 46011, Brooklyn, NY 11219.

$500.00 WEEKLY! IMMEDIATE Home Income
Stuffing Envelopes. FREE supplies! Guaranteed! Send
250. Stamp ALCO, /319110-DPD, Las Vegas, NV
89119.

$500 per thousand stuffing envelopes, free sup-
plies, rush stamped envelope: Moseley. 14 Rodney,
Seaford. DE 19973.

MAKE YOUR CLASSIFIED AD PAY. Get "How
to Write A Classified Ad That Pulls." Includes cer-
tificate wor:h $2.00 towards a classified ad in this
publication. Send $1.50 (includes postage) to R S.
Wayner, Davis Publications. Inc., Dept. CL, 229
Park Avenue South, New York, NT 10003.

$1,000 month easy plan mailing letters. Details
free. Stalco, Box 2778, Anaheim, CA 92804.

NEW plan reveals secret of enveloping stuffing.
Mg Write: JK. D11, POB 3484, Green Way, WI
54303.

OVERWEIGHT! Need $17,000 month? Get thin and
rich at the same time. Details free. Things. Dept. F,
15015 Ventura, Sherman Oaks, CA 91403.

850.000 easily in short time atdressing, mailing
envelopes. Free details. Darby & Sons, Box 1213-D,
Evanston, 1-.L 60204.

ENVELOPE stuffing secrets guaranteed! Free!
Wayne, Boa 644Z, Ottawa. KS 66067.

BECOME millionaire, guaranteed. $10.00, name, ad-
dress to: Dare Enterprises, 146 Elizabeth, Lyons, MI
48851.

$600 00 weekly possible at home stuffing envelopes!
Send stamped self-addressed envelope Continental.
Box 22.300 Oceanside, CA 92054

BEAUTIFUL Mexican -Oriental girls Needing Amer-
ican Boy -Friends. Free Details, "actual" photos.
Wor'el, Box 3876 -DC. San Diego, CA 92103

DATES GALORE! Meet singles -anywhere. Call
DATELINE, toll -free (800) 451-3245.

NEED financing, Credit, Investments? Send $3 00
for booklet. FRECO, P.O. Box 5025, Alexandria,
VA 22305

LATIN AMERICAN GIRLS appreciate their men.
Let us introduce you to a dark -eyed, unspoiled beau-
ty. I2omplete application package and photo selection
$200: Maria Garcia, Box 80801D. San Diego. Calif.
92136

BEAUTIFUL MEXICAN GIRLS! Friendship. mar-
riage. Photos information free! "Latins," Box 1716-
DF, Chula Vista, CA 92012.

ADULT Pleasure Products -over 600 Items! Giant
catalog $1.00. Clifton's D-1068. Saugus, CA 91351.

SWEDISH girls. Details. photos $1 Sweden Inter-
net onal, Box 7425 -DC, Chicago 60680, USA.

1000 Ladies Photos '350 Men in world's largest
matrimonial catalog $5.00. Box 12, Toronto. Canada
MaA 2M8.

HOLIDAY FOR TWO. Your choice, Hollywood,
Reno, Dallas, Miami. only $39.95. Value Sales, St.
Albans. Nfld. . Canada AOH 2E0.

"DATE WITH DIGNITY" Professional Matching.
Drawer 6765. Fort Worth 76115 (8171 921-0281 Any-
time.

LONELY SINGLES CORRESPONDENCE CLUB,
Details Box 33255-5, Granada. CA 91344.

FREE adult catalog. New, 7247 Eccles, Dallas, TX
75227.

LONELY, Lovely ladies, 200 names, photos, ad-
dresses 16 -page magazine. $3. Write: Merit. Box
20834-C, Los Angeles, CA 90006

RADIO & TELEVISION

BROADCAST STATION Operate from
school. church. Receive free tapes, records.
details! Broadcasting, Box 5516 -GA, Walnut
CA 94596

home.
Learn

Creek.

RUBBER STAMPS

RUBBER stamps made. Three lines $3 75 Rubber
Stamps, B1337 -E2 Waldo AR 71770.

TAPES, RECORDERS, SOUND EQUIPMENT

"SPIRITS MOVING" chorus -orchestra tape true
stereophonic. Reel or cassette $6 50. Millers 1896
Maywood S. Euclid OH 44121.

TOYS. GAMES & ENTERTAINMENT

"L'ANADIANS! Wargames SciFi games books minia-
tures models. Special savings every month! Free
catalogue. Write. CSL Dept. 713 Unionville On-
taelo L3R 2L8.

THERE IS NO CHARGE FOR THE ZIP CODE -PLEASE USE IT IN YOUR CLASSIFIED AD



WATCH
FOR
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AUDIO
PACKED
ISSUE!
 How to Buy A Turntable
 How to Balance A Tonearm
 Phono Pickups:

A Bestseller Round -Up

hi-fl/stereoIBLJ.1,1=tS' GUIIDE
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ON YOUR NEWSSTAND:
February 28, 1978

READER PAGE
SERVICE NO. ADVERTISER NUMBER

26 AKAI 29

27 Audio Technica 4

28 Audionics 22

7 BIC 9

23 Bose CV3

29 Celestion 24

22 Dahlquist 11

16 Discwasher 32

5 Electro-Voice 14

39 Epicure . 27

6 Finney 12

11 Frazier 31

8 Harman-Kardon 15

34 Hammond 28

9 JVC. 3

12 KOSS 13

25 McIntosh 10

35 M X R . 17

13 OHM 23
14 Ortoton 18

15 Panasonic CV4

38 Philips 1

- Radio Shack 25
- Revox ..... 7

21 Rotel 26
17 SAE 6
18 Sansui 5

19 Sound Concepts . 12

36 Sharp . 21

30 Shure 41

- Superscope . 19
20 T K 45
27 United Audio CV2

tape fans, but still desired by many, is
continuously variable headphone vol-
ume through separate left and right
headphone volume controls.

Finally, coming full circle, we get
back to the reversing tape mechanism.
If you've ever fussed and fumed while
trying to attach sensing foil to the end
of a tape, you can forget about it on this
recorder - the reversing mechanism is
photo -optically tripped. You can use an
unmodified standard cassette and still
get auto -reverse operation. Note that
because the photo -optical system works
on the leader portion of the tape the
automatic system is inoperative during
recording because there would be a
drop out during the time the leader was
over the record/play head. During re-
cording the mechanism is manually

switched to reverse tape drive.
Because the tape mechanism uses a

twin capstan system so that the tape is
always pulled (rather than pushed)
past the heads regardless of direction,
the wow and flutter figures were typical
of better cassette equipment for both
forward and reverse drive.

Additional information on features
and performance will be found in the
test report elsewhere in this issue.

Overall, the Dual C939 cassette deck
at $550 is best described as "beautiful."
It performs well, is notably easy to use
(you can trust it in the hands of young
children), and it has features most of
us thought were impossible to get in
cassette equipment. For additional in-
formation circle number 27 on the
Reader's Service Card. A

ELCASET (Continued from page 48)

a third ferrite head, memory rewind for
rapid tape indexing, and provision for
accessory timer for delayed recording.
A special feature is a combination of
six LED indicators for multi -point peak
level indication, to prevent accidental
tape saturation.

Sony offers models EL -5 at a tenta-
tive price of $630, and EL -7 at a tenta-
tive price of $880. EL -5 has two Fer-
rite and Ferrite heads, Dolby and
Dolby FM noise reduction system, end -
of -tape shutoff, independent multiplex
filter, optional external timer, memory
rewind, and remote control connection.
The EL -7 has three Ferrite and Ferrite
heads for separate erase, record and
playback functions, closed -loop dual
capstan drive, three -motor drive and
detented master volume control.

TEAC's Model AL -700, priced at
$1,100, utilizes Dolby noise reduction
circuitry and is equipped to accept op-

tional dbx control (RX10) and a re-
mote control. It uses three heads and
has a three -motor transport with closed -
loop, double -capstan drive system, with
a wow -flutter spec of 0.04 per cent
wrms, and a timer connection.

Technics by Panasonic offers the
RS-7500US, priced at $650 with three
blank tapes. Features include three
heads, mic/line mixing, memory re-
wind, tape monitor switch, timer con-
nection, separate recording and play-
back amplifiers, and illuminated "re-
maining tape" check window. Its wow/
flutter is 0.06 per cent wrms.

NOTE: At press time we learned
that at least one other company will be
entering the Elcaset field. It is Marantz,
reported to be developing a series of
Elcasets in a wide price range, and
with different combinations of features,
to accommodate a wide variety of
needs.

POP DISCS (Continued from page 30)

front cover has a close-up picture of a
spigot with a rubber hose attached to
the spout. The hose loops around to the
back cover, where we find the other
end attached to another spout. Now
you psychiatrists out there pay atten-
tion. I figure that this picture means
either that the music inside is whimsi-
cal and funny, or that it comments on
the frustrations and pressures that peo-
ple suffer. It seems that I'm right in
both cases. Russell Morris has the gift
of being able to make a perceptive
comment on the trials and tribulations
of our times, but in a good natured
rather than a morose way. For example,
"Broken Egg Shells" is about the many
actors that try but never make it to

stardom. What an imaginative meta-
phor for an actor's ego-an egg shell.
"Superman" bemoans the plight of the
personality having to put up with un-
invited and unwelcome hangers-on and
droppers -in. But all is not sadness and
frustration. When the pressure valve is
opened, the joy of such songs as "Two -
Wheeled Flyer," describing the feeling
of a fast motorcycle ride, provides a
balance for the more negative cuts.
And here's the surprising thing-all of
the songs are backed by some of the
best, most commercially hooked rock
and roll riffs of recent vintage. The
messages in this album are good for
you, but the taste is like cherry cough
syrup, not castor oil.
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No other speaker has ever
looked like this, no other speaker has !-
ever been built like this. And we believe
no other speaker, regardless of size or
price, can recreate the impact and feel

of live music like the Bose 901 Series III.
It is a speaker unlike any other.

Bet:e- sound through research.

In one page we cannot begi i to describe the 901 Series III and the technology 3e iind it.
So we've put together a comprehensve literature package bat includes a detailed 16 -page color brochure.

a 20 -page owner's manual, and a copy of Dr. Amar Bose's paper on "Sound Recording and Reproduction.' r-wrinted boon Technolcgy Rewiew.
To receive this literature, send $1.00 to Bose, Dept. A10. The Mountain, Framingham. Mass. 01701.

Patents issued and pending. Cabinets are .walnut veneer.

Circle No. 23 On Reader Service Card



Technics introduces three ways
to achieve the one ideal:
Waveform fidelity

.---

4zrzincomaimAistt t WEI

To achieve waveform fdelrty is an ach evement in itself.
But how Technics audio engineers accomplished it is an
even greater achievement

Like the unprecedented use of two cutomaticall>
switchable IF bands in the ST -9030 FM -uner. A narrow
band for extra -sharp selectivity. And a vice band fcr
extra -high S/N and extrc-low distornor. . But just as
incredible is a pilot-carce' circuit which 'echnics
invented for optimum high -end response. Even the
basic tuning function in the 5T-9030 is unique. Lilie an
8 -ganged tuning capacitor for outstandilg reception.

The engineering in the SU-9070 DC pre -amp is
similarly unique. There's a Quilt -in mcpying coil pre-anup
with -157 dBV noise voltage. A mov rig magnet
pre -amp with an extremely high $."N cf 100 dB ( 0 mV
input). Direct -coupled circuitry to keep d stortion ct c
minimum of 0.003% (rated THD). Wnars more, the
SU-9070 has inputs for three tape deck:.

Finally there's Technics 5E-9060 amp. It's DC like
our pre -amp. Has a frequency response of 0-100 <I -h
( + 0, -1 dB). And a -strapped- circuit for more hal
double the power in a rnult -amp system.

Compare specifications and prices. And you'll realize
there's no comparison far Technics wavetorm Fidel ty.

ST -9030 THD (stereo, 1 kHz): Wide -0.08%.
Narrow -0.3%. S/`1 (s-ereo): 73 dB. FP.EQUENC1
RESPONSE, 20 Hz -18 k-iz + 0.1, -0.5 dB. SELECTIVITY:
Narrow -90 dB. CA:TURE RATIO: Wice-0.8 dB. If,
IMAGE and SURIOL.S RESPONSE REJECTIDNS (98 MHz):
135 dB. STEREO SEPt.RATION (1 kHz): Wide -50 aB.

SU-907C. PHOts-D MAX. INPUT VOLTAGE (1 kl-z
RMS): MM -380 m.7. M-2-9 mV. S/N (IHF A): MM -100
dB (10 mV Mr... --72 dB (60 IN). FREQUENCii
RESPONSE P -Ion° 2 Hz -20 kHz (RIAA 10.2 db.).

SE -9000 POWEP OUTPUT: 70 watts Der channel
(stereo), 180 watts imonp: min. RMS into 8 ohms :rom
20 Hz to 20 <Hz will) nc more than 0.02% total
harmonic aist---rtion. 5/N.: 120 dB (IHF A).

SUGGESTED RETAIL PRICES: $399.95  each.
Technics. A rare :ombination of audio technology. A

new standarc of audio ezcellence.
 Te.:hnics recom orier ded price but octJal -etcul price will be set by deobrs

Technics Professional Series
by Panasonic
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