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Honest Science
from Discwasher:

fr

THOU SHOULDST NOT BE DECEIVED!

There is no perfect record cleaner, only
good science and ongoing research. The
laboratories at Discwasher, Inc. have
spent more time and money in record
care research than possibly anyone else
in the world. We will share some of these
studies in view of what we feel are
dishonest claims from parasitic followers
of Discwasher innovation.

A quiet, clean record stays that way
because of:

- QUALITY pressing;
-SAFE cleaning activity on both

groove walls and channels; and
- REMOVAL OF CONTAMINATION

with a non -adhering fluid.

A scientifically correct record cleaner:
-WILL NOT pull stabilizers out of vinyl.

These paraffin/lanolin-like molecules
are essential for record life and
cannot be confused with fingerprint
oils. Alcohols and utility "cleaners"
remove these stabilizers.

-WILL NOT show dramatic static
reduct on without "leaving" some-
thing conductive on the record
surface. Such coatings can be
measu-ed in a reduction of dynamics
(a cartridge picks up motion the size
of a wEvelength of light!).
WILL NOT pull vinyl oxides off by
rigorous adhesion. How many layers
can you lose?

There is no perfect record cleaner- only a nearly perfect compromise.
It's called the Discwasher Record Cleaning System. Ask for it, and you will not be deceiver

discwasher,'` inc. Columbia, Missouri 65201
CIRCLE 15 ON READER -SERVICE CARD



Precision and elegance.
The newest Quartz -Servo by Sansui.

htroducing he Sansui ER -838, a luxurious new
direct -=rive turntable that performs silently with ra-e
and fire precision. Free f -o -n howl and feedoack, the
SR -838 comolements the superior tonal qua ity and
the exacting standards d today's most sophisticated
component systems.

The SR -&--.8 Quartz -Servo delivers reproduction
so ax--urate it may astonish you. With
motor speed locked to -he precise
corro of a highly refined qiartz
crysial. wow and fluffer s Lrusually
low, less than 0.025%, and clatter
speed deviation less than 3 002%
Absolu-e stability of the 3 ngle strobe
paiier-t3 always verifies his ol offer Felt col

rotaria- accuracy.
E-ansui engineers have also

des gned a unique new forearm for the SR -838. It
feat..r a Mass -Cancer trateci Fu crLm2 design, with
wide -set pivot paints, tc 31. ppress unwanted front -
back ieff-right vibraticrs. Ins de the tubula- tonearm
is a scecial resin* that pleverts resonance. And the
entre Lnit is firmly mourned on a zinc die-cast base
forthE- most stable perfamanc r.

San  au

The Sansui SR -83E. offers al the perorm once
advantages you'd expect from c superio- turrtable.
plus mare Such as fine pitch control, an elect-onic
brake for speed changes, a skat ng force canceller,
and a-) ci -damped cueirg lever. And the newly
designed rubber insulating feet' orovide superior
feedbcck isolation.

To top it all. the SR -838 is a feast 4or the eyes
as well as the ears. All controls ore positioned up

front for easy access and
operation. A'd the satin.,
piano lacciue- fin& glows
with the eleccnce of

11111111Mais See the SR -838, a-ir less than $39C,** including
base and dust cover, at your
nearest franchisec Sansui
dealer. Hear ii, and you' I
discover that .odyancec
techrology cad p-ecision
design do irceed make a
difference. A the differ -

e in the world.

SANSUI ELECTRONICS CCRP.
Woodside N 11377. Gcrdena, :a ifornia 90247

SANSUI ELECTRIC CO LTD Tak y0 Japan  SANSL1 AL DIC EUROPE S.A.. Antwerp., BelDium  In Canada Electron c Distr bu ors
"Patent pending ''Approximcre nationally. advertised value Aciuca retail arks is at theoption it victual dealing
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20/JAll
by Gary Giddins
Rahsaan Roland Kirk's insistence on acting
upon his dreams is legendary. He dreamed of
playing several horns simultaneously, and
then managed to realize that dream.

22/RECENT STEREO
RECORDINGS

by Thomas D. Kelly
Recent classical music recordings are
evaluated by HFSBG's own critic

24/POP DISCS
by Ken Irsay
Irsay offers comments and quips on recently
released pop albums.

29/TURNTABLES
by William S. Gordon
A directory of things you should consider
before you choose one for yourself.

34/OPERA
by Speight Jenkins
Birgit Nilsson's voice penetrates any orchestra
with ease, while still maintaining its color
and beauty.

36/GETTING THE
MOST FROM
YOUR RECORD
PLAYER

by Herb Friedman
Dozens of tips including how to balance a
tonearm, adjusting anti -skate, installing a
pickup.

40/RACKING UP
YOUR EQUIPMENT

by Alfred W. Myers
The new look that's practical: we report on
over a dozen different racks.

44/SPOTLIGHT ON
BASF
PROFESSIONAL I
CASSETTE TAPE

An excellent addition to the roster of high
performance cassette tape.

Vol 13 No. 2

45/INSIDE PHONO
PICKUPS

by Fred Pehas
Things you should know before putting your
ears to work choosing one for yourself.

51 / TEST REPORTS
RECEIVERS
INTEGRATED AMPS
CASSETTE DECKS
REEL-TO-REEL DECKS
RECORD PLAYERS
PHONO PICKUPS
LAST MINUTE REPORTS

DEPARTMENTS
6 AUDIO SHOWCASE
49 READER SERVICE CARD
77 LITERATURE LIBRARY
80 CLASSIFIED

MARKETPLACE

Cover Photo by Neal Slavin
Cover Components:
Rotel's RP -5300 direct -drive turntable.
$160. Circle No. 149 On Reader Service
Card. Audio Technica's AT-20SLa
phono pickup with a recommended VTF
of 3/4 to 13/4 grams.

Copyright 1978 by Davis Publications, Inc
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Only three receivers in the
world give you master control
of the entire music spectrum_

JVC believes that when you buy a full
performancE stereo receiver you should
be able to get full performance from it.
Without having to buy expensive add-on
accessories.

That's why one of the very special
features built into JVCS three new top -of -
the -line receivers (JR-S300 II, JR-S400 II,
JR-S600 II) is our exclusive SEA five -
zone graphic equalizer system It totally
eclipses the capability of conventional
bass/midrange/treble tone controls of
other receivers. With SEA you're in com-
plete command of every segment of
the musical spectrum-from gut bucket
bass to coloratura highs. SEA also
permits you to custom tailor the sound
to the acoustics of any room, and to
compensate for the shortcomings of
other components in your system.

Aid if you're a recording buff,
you'll appreci.3te another exclusive JVC
professonal touch. You can switch the
SEA eq Jalize- section into the tape
recorder circuit for simultaneous equal-
ization while you're
recording.

While tt-ese
unique batures alone
set JVCs pace -setting
receivers apart trom
the common herd,
we're further insuring
top performance with
a solid combination
of additional fea:ures.
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Exclusive 5 -zone SEA graphic equalizer
system for better performance from
com,onents and listening room.

We build in what the others
leaee out.

N IC V it 36 3e ',re :1 0:
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And all the power you'll ever need to
drive your favorite speakers.

So it's up to you. Which do you
prefer? A JVC professional receive'
with a built-in SEA graphic equalizer.
Or one that leaves it out.

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

580011 S400II S30011
RMS power/
channel, 8 ohms,
20Hz to 20,000Hz 120W 80W. 50W
Total harmonic
distortion 0.03% 0.08% 0.1%
Approx. retail
value $660. $550. $430.

Circle No. 73 On Reader Service Card



Wax 122 tape
copies sound
better than
your records

d6x
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First, you ploy your favorite records, tapes or FM broadcasts
through the expander section of our Model 128 to restore missing dynamics
and reduce noise that's been robbing you of live performance realism.

Then, you preserve the dynamics of this vibrantly enhanced
program by copying through the 128 noise reduction section to elirr inote
tape hiss normally added by copying.

Finally, you play bock your toped copy through the decoder of your
dbx 128 and hear music with more dynamic range and detail than you've
ever heard before off any tape. Sound unbelievable? Well, it was un-il the
dbx 128 came along. But now you con make dynamically enhanced copies
that sound better than the originals, with no hiss build-up, on any open -reel,
cartridge or cassette recorder.

To learn how, ask the dbxpert at your local dealer for a
demonstration of the new dbx 128. For full product information and a list of
demonstrating dbx 128 dealers, circle reader service number or contact:

dbx, Incorporated, 71 Chapel Street
Newton, Massachusetts 02195  (617) 964-3210

Circle No. 29 On Reader Service Card
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To own the finest
cartridge and
headphone

available today..

is as simple as AKG.

Start with your records. They are expensive.
Treat them to the tender care of an AKG
PHONOCARTRIDGE. Its patented Trans-
versal single -point suspension provides
greatly reduced mass...thus a minute track-
ing force. Total performance features such
as: low intermodulation distortion, unex-
celled transient response, full frequency
range and unwavering depth (imagery)
perception, place them in a class above
other phono cartridges. There's a
range to choose from. Then...

AKG
acoustics, ...the mark of professional quality

PHILIPS AUDIO VIDEO SYSTEMS CORP

finish with your ears. They are discerning
and critical, and will eventually drive you to
AKG HEADPHONES. Why not now? Each
model is bio-acousticaily engineered, light-
weight, comfortable to wear. Take the
K-240 Its combination of microphone
derived transducers and "passive" dia-
phragms produce sound almost indistin-
guishable from the "real" thing.The K-140
retains some of the K-240 features and at
a mid -range price, provides hard -to -beat
stereo headphone reproduction. The K-40
is a more economical version of the K-140.
Listen to ours...before you purchase any-
one else's. At your local AKG dealer.

MARCH/APRIL 1978 5



THE
LATEST HI-FI
COMPONENTS
IN OUR...

SHOWCASE
Head Demagnetizer

TDK Electronics offers a deluxe tape
recorder head demagnetizer for"around
$20." The demagnetizer comes in cas-
sette format, with self-contained elec-
tronic circuitry powered by a 1.5 -volt
dry cell battery. Just slip the demag-
netizer cassette into a deck, push

vetelistarigli.

Pr

'alt
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"play," and within seconds a red Light
Emitting Diode (LED) glows to let
you know that the deck heads are com-
pletely demagnetized. TDK says this
invention provides a unique solution to
the often difficult job of reaching heads,
especially in car stereo units and in
portable recorders, for demagnetization
with conventional types of demag-
netizers.

Direct Drive Logic Turntable
Mitsubishi's second turntable, model
DP-EC2, is a logic -controlled direct -
drive unit priced at $400 including
dust cover and base. It features auto -

Circle No. 107
On Reader Service Card

matic or manual operation, full auto-
matic logic circuitry, highly sensitive
microswitches for all functions, elec-
tronic stroboscope that reads speed ac-
curately by means of light -emitting di-
odes, stainless steel tonearm assembly
with butyl rubber in the counterweight
for effective damping and improvement

of frequency response, and a one-piece
diecast aluminum headshell with a
unique sliding mechanism that accepts
any cartridge. A high -torque DC servo-
motor generates a torque of at least
1.2 kg/cm. A high -precision diecast
aluminum base suspended on four
shock absorbent legs is used to deaden
mechanical and acoustical vibrations.
A slightly concave platter mat grips
records effectively, according to Mit-
subishi.

New Look Marantz Receivers
Marantz offers four premium quality
AM/FM stereo receivers that now have
a "dramatic new professional look," ac-

Circle No. 80 On Reader Service Card

cording to the manufacturer. Model
2216B has detented tone controls
which allow convenient variation of
bass and treble frequencies for flexible
tone enhancement, and a phase lock
loop multiplex demodulator produces
precise strereo separation with lower
harmonic distortion and maximum
noise rejection. The receiver is rated
at 16 watts per channel and has total
harmonic distortion of 0.154. Models
2238B and 2252B arc equipped with
rear panel receptacles which accept
the optional plug-in Marantz DLB-1
Dolby FM Decoder. The 2238B offers
38 watts per channel, minimum RMS,
and 0.08';4 THD; model 2252B puts
out 52 watts per channel and has a
THD of 0.055'.. Model 2226B provides
26 watts per channel and has THD of
0.1%. All receivers have frequency
ranges from 20 to 20,000 Hz. Prices:
2216B, $249.95; 2226B, $309.95; 2238-
B, $369.95; 2252B, $459.95.

Dual -Woofer Speaker System
Sansui's new SP -L800 two-way speaker
system employs dual 12 -inch woofers

Circle No. 89
On Reader Service Card

augmented by a 23/1 -inch rear -driven
horn tweeter. The woofers have stag-
gered frequency responses so that the
bottom of the low frequency range and
lower midrange can be covered by
separate units to achieve balanced per-
formance at high power inputs, accord-
ing to Sansui. The rear -driven tweeter
crosses over at 1500 Hz. Dispersion to
all listening points is obtained with an
acoustic lens rotatable over a 120 -de-
gree range. The rated maximum input
power handling capacity is 300 watts
at 8 ohms impedance. Sensitivity is a
high 95 dB/W/m and frequency re-
sponse is put at 30 to 20,000 Hz. The
SP -L800 can be used in a conventional
one -amplifier hookup, or it can be bi-
amped via the separate input terminals
that are provided. Approximate adver-
tised value: $800.

Two Semi -automatic Turntables
Sanyo Electric adds two new semi-
automatic turntables to its audio line.
Model TP626 offers a belt -drive sys-
tem, with a 4 -pole synchronous motor,
for stable speed and reduced motor vi-

/

Circle No. 111 On Reader Service Card

bration. Other features include a static -
balanced tonearm for low noise and
"excellent" groove tracking, and a di-
rect -reading stylus pressure counter-
weight. There's also a heavy aluminum
diecast platter for "inertial character-
istics" favoring precise rotational speed
and viscous damped cueing. Price of
the TP626, with hinged dust cover, is
under $C0. Model TP727, priced at
tinder $110, has more advanced fea-
tures including a DC servo -controlled
motor and stroboscope speed control
for accurate visual identification to ob-
tain proper speed adjustment. Other
features include belt drive, viscous
damped cueing, anti -skate control, plug-
in cartridge shell and S-shaped tone
arm, an overhang control to regulate
the exact point where the tone arm
touches the record, heavy diecast alu-
minum platter, hinged dust cover.

Dynamic Speaker
Philips High Fidelity Laboratories offer
the company's third dynamic speaker
system, model AH475, at a price under
$110. This 8 -inch two-way system han-
dles 40 watts RMS, from 40 to 20,000

6 HI-FI/STEREO BUYERS' GUIDE



Onlyone
direct -drive

semi-automatic
has a concrete

advantage.

If you want the precision speed control of
direct drive and the convenience of a turntable
that shuts itself off, you can choose from many
brands.

But only the Kenwood KD-3070 has a solid
advantage that can really make a difference

Because the turntable vase is made with
dense resin concrete, it virtually eliminates
acoustic feedback.

That means that no matter how loud you play
your music, the vibration in the air won't couple
vibratiors to the tonearm and cause howl.

In fact, while we don't recommend it, you can
actually place this turntable on top of a spea Ker
and crank up your volume without causing
feedback.

The same thought that goes into creating our
resin concrete base goes into the desigr of our
tonearm and turntable controls as well.

Dense
resin
concrete
in base
virtually
eliminates

And if that's not enough to convince you,
consider this: You can buy the KD-3070 for less
than $175.00.*

That's a concrete advantage, too.
Nationally advertised value Actual prices are established by KenivDod dealers
Cartridge optional

KENWOOD
For nearest dealer, see your Yeliow Pages, or write Kenwood. PO. Box 6213, Carson, CA 90749
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To find out how much
better our cartridge
sounds, play their

demonstration record!
There are some very good test

and demonstration records avail-
able. Some are designed to show
off the capabilities of better -than -
average cartridges...and reveal the
weaknesses of inferior models.
We love them all.

Because the tougher the
record, the better our Dual Magnet"
cartridges perform. Bring on the
most stringent test record you can
find. Or a demanding direct -to -disc
recording if you will. Choose the

Audio-Technica cartridge that
meets your cost and performance
objectives. Then listen.

Find out for yourself that when
it comes to a duel between our
cartridge and theirs...we're ready.
Even when they choose the weapons!

What you'll hear is the best
kind of proof that our Dual Magnet
design and uncompromising
craftsmanship is one of the most
attractive values in high fidelity.
For their records...and yours!

aucho-technica
INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S., INC.
Dept. 38110 33 Shiawassee Avenue, Fairlawn, Ohio 44313

In Canada Superior Electronics, Inc.

Circle No. 38 On Reader Service Card
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Hz at 8 ohms. Crossover is at 3560 Hz
and the unit has a fundamental system
resonance of ±3 Hz. Components con-
sist of a 1 -inch dome tweeter and an

Circle No. 84
On Reader
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8 -inch long -throw high -compliance
woofer. The walnut grain vinyl wrap
enclosure is fitted with a removable
decade type grill, and the front panel
is finished so that it may be displayed
with or without the grill.

Quartz -Locked Direct -Drive Turntable
JVC America has come out with the
company's third and "most modestly
priced" quartz -locked, direct -drive ser-
vo -electronically -controlled turn table
and tonearm combination. The QL-7 is

I

Circle No. 73
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priced at under $300. Specifications for
the two -speed turntable include: wow
and flutter, less than 0.025% WR\IS;
S/N ratio, 73 dB (Din B); usable
cartridge weight including headshell,
14.5 to 23.5 grams; effective tonearm
length, 9.64 inches. Notable features
include: electronically activated DC
servo motor; oscillator -assisted illu-
minated stroboscope; exclusive touch
sensor speed change/stop controls at
the edge to avoid interference with the
tonearm; tracing -hold damped tubular
tonearm with gimbal suspension having
a 0 to 3 gram calibrated tracking force
adjustment; adjustable anti -skate con-
trol scale coordinated with the stylus

HI-FI/STEREO BUYERS' GUIDE



If you thought
ReVox made just
the world's finest
tape recorders

We also make the world's finest tuners and amplifiers, including this incomparable matched pairli
state-of-the-art components. The B760 Digital Frequency Synthesizer FM StereoaTtiner and B750 Integrated *rt.,
Control Amplifier are to separate components what the,B77 is to tape recorders; they are simply the best there is.

Willi Studer wouldn't have it any cther way.
We urge you to test our claim by visiting your ReVox dealer to compare our E760 and B750 against

any other tuner and amplifier regardless of price. If you can find anything that sounds demonstrably superior
to this incomparable pair, Herr Studer would like to hear from you.

But first, you'll have to audition tI-ese exciting new ReVox ccmponents for yourself, so write to us for
complete information and the name of your nearest demonstrating dealer.

R EVOX

Studer Revox America. Inc. 1819 Broadway. Nashvil e. Tenn. 37203 / (615) 329-9576  In Canada: Studer Revox Canada. Ltd / (416) 423-2831
Circle No. 16 On Reader Service Card
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TheTest
of Time.

Critics were most generous in their
praise when the Shure V-15 Type III
phono cartridge was first introduced.
The ultimate rest, however, hos been
time. The engineering innovations. the
uniform quality and superb
performance of the V-15 Type III hove
mode it the oudiophile's choice as the
source of sound for the finest music
systems both here and abroad.

Consider making the relatively modest
investment of o new cartridge to
upgrade the performance of your
entire hi-fi system.

Shure Brothers Inc.
222 Homey Ave.. Evanston, IL 60204
In Canada:
A C Simmonds 6 Sons Limited

A 51-1LJI=1

MANUFACTURERS OF HIGH FIDELITY COW'', `NI MS
MICROPHONES SOUND SYSTEMS AND MEAT

A,910
SHOWCASE
force scale for easy adjustment; coun-
terweight for static balancing of cart-
ridges weighing from 14.5 to 23.5
grams; low capacitance shielded cables
for CD -4 cartridges.

DC Stereo Amplifier
K-enwood's KA-8100 integrated DC
(Direct Current) amplifier offers a con -
t immus minimum 11.MS power output of
75 watts per channel into 8 ohms, with
no more than total harmonic
distortion. The "impressive" advantages
of a DC amplifier, over conventional
AC types, according to Kellwood, in-
clude: a linear frequency response from
0 lIz right up to 100 klIz; minimal dis-
tortion, particularly in the low fre-
quencies; excellent phase and transient
response; reproduction of dynamic
sound intensities in proper relationships
for good instrument localization. The

it. C. 11.4 004

11 I
re fir
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KA-8100 utilizes a separate power sup-
ply for each channel, employing a large
power transformer with two 10.000 uF
electrolytic capacitors in each filter cir-
cuit, to assure complete channel separa-
tion. A third separate power supply is
employed in the preamp stage. A "tape -
through" circuit permits tape -to -tape
dubbing while another program source
is playing. Bass and treble controls
have defeat controls. Turnover fre-
quencies are at 150 and 400 Hz for
bass and 3 kHz and 6 kHz for treble.
In addition to two tape decks, the met
has provision for two phonon, auxiliary
and tuner inputs, plus outputs for two
sets of stereo speaker systems. Nation-
ally advertised value: $375.

Two -Way Bookshelf Speaker System
James B. Lansing Sound (JBL) says
this L40 two-way bookshelf speaker
system is the finest two-way speaker it
has ever produced. It employs a 10 -
inch low frequency driver, a 1 -inch
high frequency hemisperical radiator
and a precision -engineered frequency
dividing network. The woofer has a 2 -
inch diameter copper voice coil com-
bined with a 21/2 -pound low loss Alni-
co V magnetic assembly. The cone is

Circle No. 118 On
Reader Service Card

of a particularly stiff material to pre-
vent irregular cone flexing by strong
low frequency transients. To optimize
low frequency response, an "acoustic
resistance shroud" is used to match the
physical parameters of the low fre-
quency driver to the enclosure vol-
ume. These parameters are the mass
and stiffness of the cane assembly, the
suspension resistance and the DC voice
coil resistance. The shroud consists of
fiberglass (chosen for its fiber diameter
and packing density) formed into a
basket and held behind the loudspeak-
er to provide resistive damping without
restricting normal cone movement.
Price: $207 each.

Improved PAT -5 Preamplifier
Dvnaco claims to have achieved sig-
nificant improvements in the company's
PAT -5 preamplifier. By incorporating a
new FET-input operational amplifier,
distortion has been reduced to 0.007(4
or less for both intermodulation and
harmonic content, and high level signal-
to-noise is said to be 5 dB better. Elec-

ae.realr
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trolvtic capacitors in the audio circuits
have been replaced with military grade
non -polarized tantalum capacitors to
achieve more "natural" and "listenable"
sound quality. In the phono equaliza-
tion network, 2.'; tolerance dipped mica
capacitors replace the polyester ca-
pacitors to improve equalization ac-
curacy, phonograph definition and
transparency. Specifications: frequency
response (high level inputs), 10 to
50,000 Hz ± 1 dB; magnetic phono
hum and noise, 70 dB below a 10 -mV
input at 1 kHz; high level hum and
noise, 90 dB below a 0.5 -volt input.
Prices of the PAT -5, FET Mark 2 pre-
amplifier: factory wired, $449.; kit
form, $299.

Deluxe Stereo Compact Music System
Superscope's Imperial C-510 deluxe
stereo compact music system features
an AM/FM receiver, front -load cas-

Circle No. 34 On Reader Service Card HI -F1 'STEREO BUYERS' GUIDE



II fact:I a stylus tip
does not a cartridge make.
so why all the fuss?
The stylus tip is only part of the complex stylus and cartridge structure, and performs
a single function - it positions the entire stylus assembly so that all groove
undulations are traced without damaging the record. The production of a top-quality
tip calls for exquisite micro -craftsmanship. precision polishing, unwavering uniformity.
and exact orientation. (However. important as it is, an exotic diamond stylus tip
configuration simply isn't a cure-all for what might ail an otherwise deficient cartridge.
regardless of high -flying claims you may have heard or read.)
Here are the basic criteria a top-quality stylus tip must meet.

IT MUST FIT
THE MODULATED GROOVE

YES
MODULATED

GROOVE

If the tip is shaped so it's
oversized at its contact
points, it can rise out of
the modulated groove (the
arrows indicate
modulation of one groove
wall) and "crest" at the
record surface. causing
extreme distortion and
noise.

IT MUST NOT
"BOTTOM- IN THE GROOVE

YES NO

A slightly -undersized or
too -pointed stylus tip may
ride the groove bottom.
lose contact with the
groove walls, mistrack,
and generate high noise
levels.

YES 7 HUNT I NO

410

YES TOP1

S
NO

IT MUST BE CORRECTLY ORIENTED
Skewed or rotated orientation introduces distorion.

1111111111111111
YES NO

IT MUST BE A GENUINE SHURE STYLUS

For unwavering uniformity, look for the name -Shure-
on the grip.

FORM FOLLOWS FUNCTION IN ALL THESE SHURE CONFIGURATIONS AND SIZES:

SPHERICAL

15
15 microns 0006 '1

18
18 microns (.0007")

where price is a consideration

BIRADIAL
ELLIPTICAL

5 x 18 oms.
5 x 18 microns
(.0002" x .0007")

10 x 18 4W
o x 18 microns I

(.0004" x 0007")
for reduced tracing distortion

LONG CONTACT

HYPERBOLIC

411111110

required for CD -4, plays all formats

Please send for our 'Scientific Study of Competitive Styli '

booklet (AL548) explaining the important specifications all
Shure styli are required to meet.

SHURE
High Fidelity Cartridges & Replacement Styli

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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SHOWCASE
sette tape recorder, two large external
speakers and a BSR automatic record
changer. Take it all home for $249.95.
The receiver section includes: 7 watts
per channel into 8 ohms, minimum con-
tinuous power output from 70 to 20,-
000 Hz, with no more than 10", THD;
phase locked loop circuitry; automatic
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frequency control; provision for two
sets of speakers; slide -rule dial scale;
AM/FM signal strength tuning meter.
The cassette recorder offers: auto shut-
off; push switches for all movements;

separate left and right record leve
controls and VU meters; record LED
indicator; 3 -digit tape counter; tape
storage tray. Record changer: auto-
matic shut-off; cue control; diamond
LP stylus; adjustable tracking force:
record size selection; AC synchronous
motor. Speakers: acoustic suspension
design; 8 -inch woofer; 21/2 -inch tweet-
er; electrical crossover network.

Integrated Stereo Amplifier
Akai's AM -2900 stereo integrated am-
plifier offers pure complementary OCL
circuitry with wide -range two -stage
equalizer to achieve 40 watts per chan-
nel continuous power output, minimum
RMS at 8 ohms load, from 20 to 20.-
000 Hz with no more than 0.15'; total
harmonic distortion. A two -stage direct

el  ite   te.
V  e°   ,
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coupled negative feedback equalizer
circuit linearizes phono input signals
to 180 mV (RMS 1 kHz) and accepts
a wide dynamic range of inputs. There's
provision for two complete stereo tape
systems, and two complete speaker sys-
tems with relay protection. Multiple

source inputs include phono, tuner and
auxiliary inputs. Other features include:
loudness switch for boosting bass and
treble response even at low volume;
audio mute switch for lowering volume
for temporary background listening;
bass and treble tone controls plus tone
and turnover switches; high- and low -
filter switches; stereo balance control;
large click -type volume control. Price:
about $185.

New AR Single Play Manual Turntable
Teledyne Acoustic Research offers this
AR77-XB single play manual turntable
for $150 without cartridge, or for $175
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Introducing the Avid del 8 .

It's easier to tell you
what it won't do.

t$75*, our new
everything our larger, more

systems do. The kind of performance that
inade Avid the most talked about line of speakers.

Of course. the Model 80 won't go quite as
deep (say, below 50 hertz) as our larger speakers.
But you will get clean, low distortion bass, a smooth
mid -range and a well -dispersed high end that is truly
the equal of many larger, more expensive systems.

The Model 80 doesn't have the extra conven-
ience of a wide -range balance control. But you will get
a speaker that has been carefully balanced at the
factory by our unique testing program called Q-SpanTM
that guarantees a perfectly matched pair.

Finally, the Model 80 doesn't have a genuine walnut cabinet. The real thing is nice,
but it's also an expensive luxury that really does nothing for performance. The new Avid Model 80.
Satisfying performance at a reasonable price. Hear it at your Avid dealer's now.

*Actual prices vary from $75 to M. depending on shipping destination.
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Be an Avid listener.

Avid Corporation/10 Tripps Lane, E. Providence, RI 02914/Distributed in Canada by: Kairon Electronics, Montreal, Quebec



We just raised the standard
of the industry.

©1977 Koss Corp.

The new Koss PRO/4 Triple A.
We did it again. We took the incredible
sound and precision craftsmanship of
the Koss PRO/4AA that has long made
it the standard of the industry and
made it even better. Because the
PRO/4 Triple A's extra large voice coil
and oversized Triple A diaphragm
reproduce a dynamic, full bandwidth
Sound of Koss that carries you back
to the live performance like nothing
you've ever heard before. You
remember it all: the expectant hush of
the crowd ... until suddenly ... the
night explodes with the glittering
splendor of the all engulfing

performance. You re drawn to the full
blown fundamentals and harmonics of
each instrument. To the spine -tingling
clarity of the lead singer's magical
voice. To the rhythmic kick of the drum
and the throbbing of the bass.

You see it and hear it all again, yet
you're relaxed at home in your own
private realm of listening pleasure.
The PRO/4 Triple A's extra light
construction and unique Pneumalite"
suspension dual headband make
wearing them as much of a pleasure
as listening to them. And all the
while, the Triple A's special, human -

engineered, direct -contoured
Pneumalite" earcushions create a
gentle yet perfect seal for flat,.low
bass response to below audibility.

It's a whole new experience in
stereophone listening. A new
performance standard for those who
set their standards high. Write c/o
Virginia Lamm for our free full -color
stereophone catalog. Or better yet,
take your favorite records or tapes to
your Audio Dealer and listen to them
like you've never heard them before
... live on the new Koss PRO/4
Triple A.

KOSS'stereophones
hearing is believing

KOSS CORPORATION, 4129 N Port Washington Ave . Milwaukee. Wisconsin 53212
Koss International London, Dublin, Paris, Frankfurt  Amsterdam  Koss Limited/Ontario  Koss K.K./Tokyo
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if fitted with a Shure M91 ED cart-
ridge. The two -speed turntable has the
following specifications: wow and flut-
ter, 0.03% (IEEE weighted); rumble,
-65 dB (DIN "B" weighted). The
permanent magnet synchronous motor
transmits power through an endless
belt system. An integral, low -mass tone -
arm with removable low -mass cartridge
shell is 228.6 mm in length, has a mass
less than 10 grams, and utilizes cone
and socket vertical bearings and oil -
less sleeve and pivot horizontal bear-
ings. All bearings have less than 50
mg friction. The AR's 3 -point indepen-
dent suspension isolates the platter and
drive system from the motor, base and
its environment. Teledyne claims that
this suspension is so effective that the
top of the plate can be struck with a
mallet without causing the tonearm
to jump from the record groove.

Add -On Noise Reduction System
dbx, Inc., offers a custom -designed add-
on tape noise reduction system for Nag-

ra IV -S portable stereo recorders. The
dbx 193 requires no power supply of
its own, and provides not only two
channels of simultaneous noise reduc-
tion but also a two -channel audio am-
plifier that can be used to drive small
field monitor speakers. There are four
separate signal processing circuits, two
for record and two for playback, to
permit monitoring of the noise -reduced
normalized signal while recording.
Tapes recorded with the dbx 193 -
equipped Nagra may be played back
on any other dbx professional noise
reduction system. The unit itself is built
to take the abuses of on -location re-
cording. Other notable features include:
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30 dB tape noise reduction; 10 dB ad-
ditional recorder headroom; no level
matching required; operates from Nag-
ra battery or external power supply;
eliminates tape print -through; bolts di-
rectly to Nagra case without tapping or
drilling; weighs only 5 pounds; pro-
vides separate monitor amplifier cir-
cuits. Suggested retail price: $850.

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.

MX 113
FM/FM STEREO - AM TUNER AND PREAMPLIFIER

SEND.

TODAY!

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.

Circle No. 12 On Reader Service Card

Stereo Receiver Kit
Heathkit's new AR -1429 AM 'FM Ster-
eo Receiver has a rated power output
of 35 watts, minimum RMS per chan-
nel into 8 ohms with less than 0.15
total harmonic distortion from 20 to
20,000 Hz. Important features-some of
which Heath claims are uncommon in
receivers in this price range-include:
provision for adding an optional AD -
1504 Dolby FM module; pre -amp out
and power -amp in jacks for adding an

1.7
%%%%%%
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audio equalizer and bi- or tri-amping;
and a full -complementary symmetry
power amplifier for minimum distortion.
Hum and noise is -65 dB referenced
to only 2 mV. Separation is 50 dB or
better, due mostly to an improved ver-
sion of the FM PLL stereo demodula-
tor. Two 8 -pole ceramic filters account
for excellent channel selectivity on the
FM band, and for improved AM chan-
nel selectivity two 4 -pole ceramic filters
are used. Mail order price: S319.95.

Dynamic Processor
\IXR Innovations says this MXR Dy-
namic Processor is capable of greatly
enhancing the enjoyment of recorded
and broadcast program material by
means of a wide band linear expander
and an impulse suppression circuit.
The expander restores the "excitement
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of live performances" to processed mu-
sic from records, tapes and radio broad-
casts while reducing noise. A contin-
uously variable expansion ratio, from
1 to 1.5, provides up to 20 dB of dy-
namic range enhancement. The impulse
suppression circuit is said to be effec-
tive in the removal of annoying pops
and clicks when using scratched or im-
perfect records. The Dynamic Proc-
essor can be incorporated into any
stereo component system, and separate
bypass switches for both sections allow
all effects of the processor to be re-
moved from the signal path. Specifi-
cations: typical dynamic range, 100 dB;

14 HI-FI STEREO BUYERS' GUIDE



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.11976

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)
October11974

"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 StereolHi-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 ask from 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-
ing for 'just an ordinary speaker'
at a modest cost as Hi-Fi speak-
ers go - this could be it."

Canadian Stereo Guide/Winter
1974

MARCH/APRIL 1978

You can get a free 28 -page brochure 9nd complete reviews at any Ohm dealer, or by writing us at:
OHM ACOUSTICS CORP., 241 Taffy Place, Brooklyn, N.Y. 11205
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DENON
uddenly you n heitO

0 AINv! 0 i ir,

ii
"MC- cartridge systems are
inherently linear, inherently
musical, inherently Denon.

Ado.

1035-Modified elliptical
reference for two and four
channel material. Suddenly you
can hear.

01

111 j
103D -The newest, most perfect
Denon cartridge. Special canti-
lever and elliptical stylus plus
lower mass allow the 103D to
reproduce music otherwise
heard only at recording sessions.

4

_ 103T- A combination offer of
"matched Denon transformer an

the famous 103C cartridge. The
most economical way to hear
with moving coils.

If you would like to hear more,
go to your franchised American
Audioport dealer. Listening is
convincing

American
Audioport, Inc.
1407 N. Providence Rd.
Columbia. MO 85201
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SHOWCASE
equivalent input noise, -89 dBV (20
to 20,000 Hz typical); input impedance
greater than 100K ohms; output impe-
dance, designed to drive 600 ohms or
higher; expand level range, adjustable
for unity gain, from -16 dBV to +8
dBV; frequency response, 20 to 18,000
Hz ±1dB at 0 dBV; total harmonic dis-
tortion, less than 0.25% from 100 to
15,000 Hz at 0 dBV and 0.05% at 1

kHz (typical). Price: $199.95.

Powered Loudspeaker
Advent's Powered Advent Loudspeaker
is a biamplified, two-way acoustic sus-
pension speaker system that is said to
uniquely combine wide range, tonal
accuracy, compact size, and "extraor-
dinarily" high acoustic output. The
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Powered Advent Loudspeaker is the
latest result of the company's on -going
investigation of the interaction among
the components in a music system and
how it affects the sound quality of the
system as a whole. And this unit, ac-
cording to Advent, deals with the com-
plex interaction between power ampli-
fiers and speakers, and between speak-
ers and the listening room. Only by
integrating amplifiers and speaker
drivers could these interactions be pre-
dicted and controlled, says Advent.
Dimensions: 283/4 inches high by 141/2
inches wide by 113/4 inches deep. Sug-
gested retail price: $499.95.

Music Recovery Module
Garrard has come up with a new elec-
tronic component for sound systems
called the Music Recovery Module
(MRM). Its purpose is to make music
more enjoyable by suppressing the
click and pop noises present in all rec-
ords, especially those that have been
scratched. A time delay circuit pro-

vides the click and pop detector suf-
ficient time to positively identify noise
impulses, suppress them, then allow
the desired music to pass through. The
system cannot be "fooled" by musical
transients, says Garrard. The unit is

connected between a turntable and the
auxiliary input of an amplifier. Once

IIIMI
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the Intensity Control is adjusted for
the desired degree of scratch suppres-
sion, the MRM will eliminate most pop
and click impulses. Residual surface
noise is not affected by the MRM since
that would lead to removal of much
music as well. The suppressor may be
deactivated by means of an on/off
switch when scratch -free records are
played. Suggested retail price: $199.95.

Low -profile, High-performance Preamp
The Metron Group, a new international
division of Cerwin-Vega, says this PR -1
preamplifier features all discrete full
dual differential complementary cir-
cuitry, regulated power supplies (
V), precision step attenuators, and
wide dynamic range. Specifications: fre-
quency response RIAA, 30 to 15,000
Hz --L-0.2 dB; signal-to-noise ratio, 111F
"A" weighted, -84 dB; input sensi-
tivity, 2.0 mV at 1 kHz; total harmonic
distortion, 20 to 20,000 Hz, below
0.01% for phono to main output and
below 0.005% for aux, tuner and tape
to main output. The PR -1 is designed
to accommodate seven stereo input con-
nections: 2 tape, 2 phono, tuner, micro -
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phone, auxiliary. These connections can
be routed to three separate stereo out-
puts, including a 600 ohm drive out-
put rated at 11 volts maximum. Long
life expectancy is attributed to semi-
conductor design involving use of 72
transistors, 19 diodes, 2 zener diodes,
4 LEDs and a single circuit board that
eliminates virtually all wiring. Price:
About $500.

Belt Drive Turntable
Yamaha's lowest price turntable, model
YP211, is designed to bring "compo-
nent quality to a broader segment of
the market" by providing the following
features at a cost of only $130: two
speeds (331/2 and 45 rpm); 4 -pole syn-
chronous motor; belt drive with 0.08%
WRNIS wow and flutter; auto -return/

HI-FI/STEREO BUYERS' GUIDE



Yes, the new Dual 604 is direct drive.
Now let's talk about something really important.

You may have noticed that most turntable stories
begin and end with the drive system. The tonearm is
more or less an afterthought.

But not with Dual. Because the tonearm can make
a ID,g difference in how records sound and how long
they last. Which is why Dual is very serious about
tonearm design and performance. And why we can
be very serious about tonearms in our advertising.

Let's consider the 604 tonearm.
The straight-line tubular design provides maximum

rigidity with minimum mass. The four -point gimbal
centers and pivots the tonearm precisely where the
vertical and horizontal axes intersect. And the counter-
balance houses two specially -tuned anti -resonance
filters that absorb parasitic resonances originating in
the tonearmicartridge system and chassis.

Operation is semi -automatic, with another unique

Dual difference: the mechanical sensor. Switch it in
and you feel when the stylus is positiored precisely
over the 12" and 7" lead-in grooves. At the end of play,
the tonearm lifts and returns to its post, and the motor
shuts off. Automatically.

Now let's talk about the direct -drive system. It
employs a newly developed DC electronic motor, with
speed regulated by a CMOS integrated circuit and
digital reference circuit. Speed accuracy is within
0.001 percent. Wow and flutter are less than 0.03
percent, rumble better than 70 dB. As with any great
drive system, that's far beyond audibility.

But the important story with any turntable is simply
this. The drive system merely turns the record. It's the
tonearm that plays it.
Dual 604 semr-automatrc less Mai $260 Dual 621. fully automatic plus continuous
repeat less than $300 Both voth Case and cover Actual resa e duces determined
ndrnd.rany and at the sole discretion of aulhonzed Dual dealers

Dual
For the life of your records

United Audio, 120 So Columbus Ave Mt Vernon, NY 10553
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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' SO' 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) 641.5225

'TM TATE 'TM CBS, Inc.
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reject and shutoff; S -type tonearm with
plug-in head and gold plated contacts;
cueing lever; adjustable anti -skate. Sig-
nal-to-noise ratio is said to be better
than 52 dB. Comes with a free -stop
hinged but removable acrylic plastic
dust cover.

Record Conditioner
Fidelitone offers a new record care
product dubbed the Record Conditioner

ir4
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with Purifier Fluid by Fidelitone. The
conditioner has a unidirectional pile
pad mounted on a contoured, hand -
rubbed cherrywood base that fits into
a matching holder that protects the
pad from dust. The purifier leaves no
residue, reduces static charge, and sig-
nificantly increases output sensitivity,
according to Fidelitone. A half -ounce
bottle of fluid that can be stored inside
the conditioner is included in the sug-
gested retail price of $10.95. The fluid
is also available in three replacement
sizes: 1/2 ounces, $1.49; 41/2 ounces,
$4.99; 16 ounces, $16.95.

Indoor FM Antenna
British Industries (B.I.C.) is marketing
the first electronically directable and
frequency tunable indoor FM antenna.
The new "Beam Box" fits right in your
cluster of audio components. B.I.C.
says the wire -dipole antenna generally
used with most FM receivers cannot
easily be oriented in the proper direc-
tion to pick up reflection -free, strong
signals from all stations in any given
area. Outdoor antennas are costly to
install, impractical or prohibited for
apartment dwellers, and require a ro-
tator to provide best reception from all
directions. The Beam Box has a passive
electronic circuit that directs its sensi-
tivity pattern towards any one of four
geographic quadrants at the turn of
a switch, without the antenna itself
ever having to move. Multipath sig-
nals are suppressed and stereo separa-
tion and signal-to-noise performance
are improved. The unit is also equipped
with a front end that is tunable to
the desired frequency range. When
tuned in, the Beam Box is approxi-
mately 16 times more responsive to
the desired signal than to other fre-
quencies on the FM band, says B.I.C.
The results: improved image rejection,
IF rejection, spurious response rejec-
tion and reduced interference from un-
wanted signals in or outside the FM
frequency band. The Beam Box uses
no house current or battery current, and
should not be confused with "booster"
antennas which add noise to received
signals. Price: $89.95. A

ROTEL RT-1 024 STEREO TUNER
"Surely one of the 'hottest' tuners
on the market . one of the most
sensitive . . . with just about every

feature. ." Stereo Review. July 1977 Hirsch Houck Laboratories Reports

Quality Uncompromised

FtClITEL-
OF AMERICA INC

1055 Saw Mill River Rd
Ardsley. N Y 10502

(9141 693-3355

Some Important Data
FN1SeiSitiyity
9 3dI31 (1 6uV)

 50dBQuieting
I I 5dIt
5 Gang Duol Gate
MOSF
S N Ratio 80dB

 Multipath
Dolby' Dolby Decode
and Encode

L
'Dolby no trademark of Dolby Laboratories Inc
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THE SUPERLATIVE SONY.
THE NEW TC-766-2 HAS THE LOWEST

WOW AND FLUTTER OF ANY DECK SONY EVER BUILT.

1/414/40'17,7 IJ / 1,144 I I j,jil!l4 ,

SONY

TC-766-2

BONY
G40.1110 LOOP OWL

AN INCREDIBLE 0.018% (WRMS) AT 15 IPS. AND 0.04%
(WRMS) AT TA IPS. Closed Loop Dual Capstan Tape
Drive System. One capstan extends from the motor
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 cnd
sensitivity to those on professional consoles.

SYMPHASE RECORDING. Because of Sony's outstanding

00000

Jo
TC.76.5

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 phase shift.

MORE PROFESSIONAL FEATURES. The TC-766-2 has
4 incredibly durable Ferrite & Ferrite heads for
2-trcck recording and playback, 4 -track playback and
erase, direct -coupled playback FET amplifier, flash-
ing Standby Signal, Punch -In Record and solenoid-
ope'ated Logic -Controlled Transport Functions
to let you move instantly to and from any mode without
stopping. Stancard equipment: RM-30 full -function
remote control unit with 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



Para -Power
(Parametric

Equalizers by SAE)

SAE has long been involved
in the field of tone equalization.
From our pioneering efforts
in variable turn over tone
controls to our more recent
advancements in graphic
equalizers, we have continually
searched for and developed
more flexible and responsive
tone networks. From these
efforts comes a new powerful
tool in tone equalization -
the Parametric Equalizer.
Now you have the power of
precise control.
Our 2800 Dual Four -Band
and 1800 Dual Two -Band Para -
metrics offer you controls that
not only cut and boost, but also
vary the bandwidth and tune
the center frequency of any
segment of the audio range.
With this unique flexibility,
any problem can be overcome
precisely, and any effect
created precisely.
With either of these equalizers,
you have the power to correct
any listening environment or
overcome any listening prob-
lems that you are faced with.
Whether you need a third
octave notch filter, tailored
bandwidth to resurrect a
vocalist, or a tailored cut to
bury an overbearing bass, the
control flexibility of Para-
metric Equalizers can fill these
needs and many more. And of
course, as with all SAE prod-
ucts, they offer the highest
in sonic performance and
equality of construction.

Scientific Audio Electronics, Inc.
P.O. Box 60271 Terminal Annex, Los Angeles, CA 90060

Rahsaan Rolanc Kirk/oy Gary Gic ins

The death of Rahsaan
Roland Kirk on December 5, hurt
the way the deaths of few artists
do. He was 41, and though he had
suffered a crippling stroke two
years earlier the news was un-
expected. His heroic rallying and
determination to perform and to
perform well-with one side
paralyzed made him seem in-
vulnerable. In fact, he had just
finished a concert when the end
came. A week earlier I had seen
him at the Village Gate, seated in
a wheelchair encouraging a band
made up of his current sidemen.

Kirk was blind from birth but
few musicians were as ubiquitous.
His large figure, mouth implacable,
with eyes hidden behind wrap-
around glasses, was in regular
attendance at concerts and clubs.
Whenever an expatriate returned
home or a great musician made a
comeback or any benefit or jam of
special importance took place, he
was likely to be present. In the
sixties, when the music was being
torn apart by internal skirmishes
and external indifference, I don't
think any musician was more
loved. Kirk made it his business to
reconcile the avant garde with the
traditional; he accomplished this
in interviews and panel discussions,
in his compositions and perform-
ing, and in the example he set for
the younger musicians who worked
with him or otherwise came under
his spell. During that last evening
at the Cate, his pianist, Hilton

Ruiz, spoke of Kirk's teaching on
the choosing of material, and
played pieces by Fats Waller,
Dizzy Gillespie, and Percy Heath.
Kirk's rule was basically this:
Honor the tradition.

He was, in Charlie Parker's
phrase, a devout musician. Born
in Columbus, Ohio in 1936, he was
educated at the Ohio State School
for the Blind, and was playing
professionally at the age of 15.
Rahsaan's dreams, and his in-
sistence on acting upon them, are
legendary. He dreamed of playing
several horns simultaneously, and
he went about achieving that
sound in the basement of an old
instrument store where he dis-
covered two virtually extinct
members of the saxophone family-
the soprano -like manzello, and
the alto -like stritch. Together with
the tenor, he learned not only
to blow all three with stunning
power, but to create striking
parallel harmonies and contrapun-
tal melodies. One of the horns
would be used as a drone, as he
fingered the others. His rhythmic
use of the horns was so acute that he
could provide his own stop -time
accompaniment. In addition, he

(Continued on page 81)

Gary Giddins writes on jazz regularly for
the Village Voice and New York. His criti-
cism has appeared in a wide variety of
publications, and has twice won the
ASCAP-Deems Taylor award for music
criticism. He is at work on books for Dial
and Oxford University Press.
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With the AD -6550's unique new Remaining Tape

Time Meter you never have to worry about
rJnning cut of tape in the middle of recording your
favorite music. In the past you monitored your
tape visually and hoped that the musical passage
aid tape would finish together. Now this ex-remely
easy to use indicator gives you plenty of warning.
I- shows vou exactly how many minutes remain on
tie tape. So that when you record the MinLte
Waltz" it won't end in 45 seconds.

H BIAS FINE

100

Ai) 

 .1

 110

Bias Fine Adjustment
But there's a lot more to the

AD -6550. AIWA has inclJded
a Bias Fine Adjustment -(nob
that permits the fine tun ng
of frequency response to give
optimum performance cf
any brand of LH tape on the
market.

0101bd is a Trademark of Dolby Laboratories. Inc

Wow and Flutter: Below 0.05% (WRMS)
The AD -6550 cassette deck achieves ar

inaudible wow and flJtter of below 0 C5% :WRMS)
than(s to a newly designed 38 -pulse FG servo
motor and AIWA's special Solid Stabilized
Transport (SST( system. And because we use
Dolby* we also improve the S/N ratio to 65dB
(Fe-Cr). So you can listen to the music instead of
tape hiss.
The AIWA AD -6550.
Be forewarned. AIWA

Distributed in the U.S by: MERITON ELECTRONICS, INC., 35 Oxford Drive, Moonachie. N.J. 07074
Distributed in Canada by: SHRIRO 'CANADA) LTD.
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STEREO OM
Auto FM

Signal
Booster
to eliminate
signal fading

Compliments Any Dash Board.

I {/41::.

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

THE FINNEY COMPANY
34 West late, mate Strew Bedford Oh. 44146
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sound SD550
CORCept/

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
fill 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 S0550
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
SD550. 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 fullfilling the promise of 4CH sound."
N.J. owner

Write Box 135, Brookline, MA 02146 for complete information
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A GUIDE TO
RECENT

ST-REO
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 \'15 III cartridge, a C/M Labs
911 stereo amplifier, a Marantz 7T pre -
amp, and two Bozak 13-400 speakers

© Brahms: Serenade No. 1 in D, Op.
11, Amsterdam Concertgebouw Orch.,
cond. Bernard Haitink, Philips 9500
322. This lovely work began life it
1858 as a chamber work of but three
movements, scored for flute, two clari-
nets, horn, bassoon and strings.
Brahms's associates felt that it should
be scored for full orchestra, the com-
poser coupled with their wishes and
the music's first performance in this
form took place March 3, 1860 at
Hanover, "The L'erenade" is a beautiful

BRAHMS
Scram& No.1
Concertecbouw Orcht-"

BERNARD HAITINIC

Played to perfection
work, reflecting the composer's happi-
ness and contentment during its period
of composition, when he was surround-
ed by friends and financially more se-
cure than ever before. There are six
movements including two scherzi, two
minuets played together, and the work
ends with a delightful rondo that fea-
tures the four horns prominently. This
delectable music here is played to per-
fection, and right from the opening
pages one can tell that the disc is some-
thing very special. The spacious aural
picture is a delight, and the warmth

of the Concertgebouw has been caught
to perfection. This new Philips record-
ing is far superior to the rival London
version with Kertesz and the London
Symphony.

© Dvorak: Symphony No. 8 in C
Major, Op. 88 Concertgebouw Orch. of
Amsterdam, cond. George Szell, Rich-
mond mono 11 23245. I am delighted
that this extraordinary performance of
Dvorak's "Symphony No. 8" has, at
last been reissued in the United States.
Originally issued on London in the
early fifties, it is one of the finest
performances of the work, and the re-
production, while perhaps a bit thin in
the strings, is still entirely satisfactory.
Of course there arc many fine stereo-
phonic recordings of the symphony,
notably those by Istvan Kertesz and

MAIM Sale SW. -1

DAftik Stingtiong IglanGAIWoc0088

George Stud

extraordinary reissue
the London Symphony, Bruno Walter
and the Columbia Symphony and
George Szell's own later recording with
his Cleveland Orchestra, but this
Szell-Concertgebouw collaboration is
something very special and deserves a
hearing.

0 Dvorak: Amid Nature, Op. 91;
Comical, Op. 92; Othello, Op. 93;
Husitskri, Op. 67; Bavarian Radio
Symphony Orch., cond. Rafael Kubelik,
Deutsche Grammophon 2530 785. Of
the four overtures heard on this disc
Carnival is the best-known, but all con-
tain Antonin Dvorak's finest qualities,
with a wealth of charm, lyricism, and
on occasion, such as the finale of Husit-
ska, dramatic power. Dvorak was fifty
when he wrote all four of them in
1891, and it has been suggested the
first three are a symphonic cycle of a
pastorale, scherzo and finale. The orig-
inal title was Nature, Life and Love
and, indeed, the titles are not inap-
propriate, with a leitmotif symbolizing
nature appearing in all three. Husitska
was written in 1883 for the opening of
the new Czech National Theatre in

(Continued on page 78)
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HIGH BIAS.
These cassette deck

manufacturers are highly biased for SA:

AIWA AKAI DOKORDER JVC
KENWOOD MERITON NAKAMICHI

OPTONICA PIONEER SANSUI
SHARP TANDBERG TEAC
TOSHIBA UHER YAMAHA

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

BANG & OLUFSEN DUAL FISHER
HARMAN/KARDON LAFAYETTE

ROYAL SOUND SANKYO
AND MANY OTHERS.

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

'111 TDK,machine. 0 But you needn't believe all this just because we
say so. All you have to do is check our references.
MK Electronics Corp., 755 Eastgate Blvd.. Garden City, N.Y.11530

In Canada: Superior Electronics Industries, Ltd. The machine for your machine.
Circle No. 22 On Reader Service Card



popdiscs
A review of tne test popu or music reecscs

by KEN IRSAY

Emerson, Lake & Palmer: "Works,
Volume 2". Atlantic SD 19147. $7.98.

The two -album set, "Works," re-
leased last year at this time (March,
1977), featured each group member
playing one disc side without the other
two (but with a lot of orchestral ac-
companiment then re -uniting on the
fourth side. The album was well -re-
ceived in both pop and classical circles.
Loneliness having been too much for
them, the boys arc all together on this
single disc. And "together" they really
are. The songs, including five singles
previously unavailable on an album,
display E,L,&P's unique brand of elec-
tronic impriwisation, jazz boogie, big
band blasting and, of course, rock and
roll. The album's high spots include
Keith Emerson's Jerry Lee Lewis -type
piano action on the "Tiger In A Spot-
light" cut and Greg Lake's acoustic
guitar piekin' and strummin' on
"Watching Over You." Lest we forget,
Carl Palmer's drumming on "Close But
Not Touching" is superb. The cut opens
and closes with a 1776 fife and drum
corps sound.

Rod Stewart: "Foot Loose & Fancy
Free." Warner Bros. BSK 3092. $7.98.

Rod Stewart's gravelly, insistent voice,
it seems to me', is best suited to songs
of misery and despair, which he did
indeed perform on his eight previous
solo albums. This album continues the
pattern and "women" problems pre-
dominate. On the churning rocker, "Hot
Legs," Rod is once again being driven
to the limit of his endurance by a de-
manding woman. "You Keep Me Hang -
in' On" is self-explanatory. It's a

minute versio of the 1960s soul num-
ber. In "1 Don't Want to be Right,"
he's in love with one woman, married

to another. But in the midst of this
stock stuff, there are two songs that
stand out. Both are ballads and both
reveal a sincerity and tenderness that
Rod shows all too infrequently. "I Was
Only Joking" is a very touching remi-
niscence of the frivolities of youth. It
seems truly autobiographical and Rod
sings it with feeling. "You're In My
Heart," a Top -to chart success a while
back, has a catchy refrain and makes
good use of a background chorus. This

album features Rod's best back-up hai
vet. They offer effortless rock and roll
and judiciously restrained ballad ac-
companiments.

Alan Price: "Alan Price." United
Artists JT-LA809-G. $9.98.

Remember The Animals? They were
the heavily blues -oriented British group
that turned up on our shores imme-
diately following the Beatles invasion.

Eric gurdon's lead singing dominated
the group, but Alan Price was right in
there banging the ivories. The Animals
have re-formed and currently ride the
airwaves with a very successful album.
But our story is of Alan Price, a truly
gifted musician, who not only feels
right at home as an Animal, but scores
a triumph on this mainline pop -orient-
ed set, eight of whose eleven songs he
wrote. The tunes, a healthy mix of up
and down tempo numbers, have more
commercial hooks than my uncle's
tackle box. "Rainbow's End" is a

tongue-in-cheek put-down of the mid-
dle class, in the style of the early
Kinks. The wailing sax and infectious
beat of "I've Been hurt" are in marked
contrast to the swiging easy romance
of "just For You." All three were writ-
ten by Mr. Price. The diversity of pop
styles performed by this one man is
amazing. He deserves your ears and
your respect.

l'he Joy: "The Joy." Fantasy F-9538.
$7.98.

In the early 1970s, Toni Brown and
Terry Carthwaite were hot news be-
cause they were the first women to
compose, sing and play lead instru-
ments for a rock band, The Joy of
Cooking. After some personnel changes
and disappointing solo albums, Toni
and Terry are back as The Joy, but
they're still cooking. Basically, Brown
and Carthwaite must be called jazz
singers. They have that kind of expres-
siveness and flexibility about their
voices. The instrumentation, fronted by
Toni's piano and Terry's guitar, is ex-
ceptionally tight. Van Morrison's
"Come Running" features a chugging
harmonica and a bass that all but runs

(Continued on page 26)
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After you've studied, shopped and compared,
your reasons for selecting the STA-2000 receiver
become obvious. We designed it ourselves and it
comes direct from our own factory to deliver qual-
ity beyond reproach. Look at the acclaim or,
better yet, ask someone who owns one, and you'll
see how we succeeded. Its fine styling and preci-
sion controls are apparent. But the real story is in its

"noise figures rivaling those of many
a separate (preamp) If any part
approaches over -achiever status,
ii is the power amplifier . . . The
controls are unusually
flexible"
High Fidelity Magazine,
March 1977

circuitry . . the extra -low -noise pho-)f) stcge .

the sensitive dual -gate MOSFET tuner w th PLL.
Visit your nearby Radio Shack for a copy of the
reviews and hear for yourself what all the excite -

mew's about. And see how far $499.95* can go!
The Realistic 200C. 75 watts pe' channe ,

minimum RMS at 8 onms from 20-20.000 Hz, with
no more than 0.25% total harmonic cistortion.

The
Rave -Reviewed
Realistic®2000

sTERE
A -2c,-. Am

"separation at mid -frequencies was
an incredibly high 54 dB ... usable
(FM stereo) sensitivity point was
reached with a signal of only 5.0 iuNt

... excellent basic
circuit design"

Audio Magazine,
March 1977

o RE

SdLD ONLY WHERE YOU SEE WIS SIGN:

A DIVISION OF TANDY CORPORATION. FORT WORTH, TX 76-02  6000 LOCATIONS IN 9 COUNTRIES

C h

Thee' two credit cards
honorec aS most Radio Stacks.
 Price nay vary at individual

sterns and dealers.
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popdivs
away with the lead. A Goodmanesque
clarinet in "On the Natch" adds the
perfect touch of class and another bass -
dominated cut, "Morning Man," is a
slightly lascivious tribute to a morning
disc jockey. Lots of talented guest mu-
sicians on this set, including Elvin
Bishop, Taj Mahal and trumpeter Steve
Madaio.

Johnny Rivers: "Outside Help." Soul
City BT 76004. $7.98.

Best known as an interpreter of
other artists' songs during the 1960s
("Memphis," "Mountain of Love,"
"Tracks of My Tears," etc.), Johnny
Rivers influence on the world of pop-
ular music has extended far beyond his
own recordings. He discovered and
first recorded the 5th Dimension, gave
Glen Campbell the Jimmy Webb song,
"By the Time I Get to Phoenix" and
helped to organize the Monterey Pop
Festival in 1967. With sales of 25 mil -

A superior TUNER on its own separate chassis
A superior PREAMP on its own separate chassis

A superior POWER AMP on its own separate chassis
These add up to three individual & discrete components perfectly

molded into one integrated receiver, the TR 2075 Mk II, maintaining the
specifications & characteristics that are normally associated with such
components, and challenging systems costing much, much more.

In additicn, the TR 2075 Mk II offers features available on no other
receiver at any price: Pushbutton diode mode selection for silent, positive
program switching.A mini -recording studio function that allows tone &
filter controls to be switched into the Tape 2 output, plus fade between
Phono 1 & Phono 2. Seven different protection circuits. And much more.

See the entire receiver line: 4
models offering the most ad-
vanced features & performance
in their class. For your nearest
Tandberg dealer, call toll -free
800-431-1506, or write: Tandberg
of America, Inc., Labriola Court,
Armonk, N.Y. 10504.

TANDBERG

lion records and 16 gold records to his
name, Johnny Rivers presents us with
this new album as he enters his third
decade in the music business. The set

includes slow ballads. slow disco and a
couple of rock numbers. Rivers' rhythm
guitar and Scott Edwards' bass main-
tain the slow disco tempo of the title
cut. "For You" features Johnny on
acoustic guitar in this simply structured
statement of love. "One Last Dance" is
good funky rock and "Monkey Time"
is a laid back update of the Major
Lance hit from the 60s.

The Rumour: "Max." Mercury SRM-1-
1174. $7.98.

Remember how you smiled when
you first heard The Band doing their
"Music From Big Pink" debut album?
The sound, the mood and the rough -
around -the -edges vocalizing were so
wonderfully different from everything
else-you just had to feel happy. Well,
this album is like that. The singing and
instrumental work sound a lot like The
Band. This is the first solo album by
The Rumour, who usually play hack -up
to British rocker Graham Parker. The
group comprises five pieces, including
two guitars, bass, drums and key-
boards, with some excellent augmenta-
tion by tenor and alto sax, trumpet and
trombone. The mix highlights the
rhythm of each tune and the obligatory
reggae number, "Somethin's Coin' On"
has just enough rock and roll to remove
it from the streets of Jamaica. Each cut
is strong, well sung and well played by
a group that obviously enjoys each
other's musical company. But my favor-
ite song on the album, in fact one of
my all time favorites, is "Do Nothing
Till You Hear From Me," an astound-
ing version of this Duke Ellington
classic. I can't wait for the second
album.

Them: "The Story of Them." London
LC 50001. $6.98.

The songs on this album were re -
(Continued on page 78)
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Our theory sounds fantastic.

In an industry where trial and error methods are com-
mon, the Koss Theory of loudspeaker design may seem
out of place. But once you hear the unmatched Sound
of Koss in the new CM 1020 loudspeaker, you'll know
our computerized theory helped make the optimum 3
bandpass speaker a reality.

The Koss Theory eliminates the guesswork in
speaker design by selecting parameters for the best
possible performance. That's why every part of the
CM 1020 works superbly both alone and as part of
the whole.

The dual ports, for example, enhance the woofer's
front sound waves and dampen excessive woofer move-
ment. There are two ports instead of one because two
allow for improved cabinet tuning and greater struc-
tural stability. This added stability keeps the cabinet
walls from beginning to flex causing unwanted sound -
waves.

The port -augmented 10 -inch woofer is a special de -

C 1977 Koss Corp.

sign that provides a 3 dB gain in electrical efficiency
and a 3 dB down point of 31 Hz while offering maxi-
mally flat response over the low bandpass. To capture
all the presence and musical energy from 300 Hz to
3.5 kHz, the CM 1020 features a performance synthe-
sized 43/2 -inch midrange driver. Handling the high
bandpass is a 1 -inch dome tweeter linked to a unique
acoustic transformer. This Koss tweeter produces the
highest energy output and lowest distortion of any
1 -inch direct radiator tweeter on the market. Finally,
to unite all these outstanding elements, Koss developed
a unique, seamless crossover network.

Though we've tried to describe the superiority of
the Koss CM 1020, nothing can match the thrill of a
live performance. Ask your Audio Dealer for a demon-
stration, or write to Fred Forbes c/o the Koss Cor-
poration for a free brochure of Koss CM loudspeakers.
After experiencing the CM 1020, you'll agree: hearing
is believing.

EKOSS CM 1020 SPEAKER SYSTEM
hearing is believing

KOSS CORPORATION, 4129 N Port Washington Ave Milwaukee. Aiscons n 53212
Koss International London, Dublin, Paris, Frankfurt  Amsterdam  Koss Limited Ontario  Koss K K Tokyo
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THE FIRST CAR SPEAKER SYSTEM THAT
YOU CAN FEEL RIGHT AT HOME WITH.

Up until now, there have
been car speakers and there
have been home speakers,
but quite frankly, they've been
in two different leagues.

We decided to change
that. We designed the LS70, a
6"x 9" speaker, to meet the
same high standards we set for
our much acclaimed EPI 70
loudspeaker.

The result is a car speaker
that performs like no car
speaker ever performed. You get remarkably clear,
accurate, "Linear Sound- as well as dispersion that
other speaker manufacturers con only dream about.

WHAT OTHER CAR SPEAKERS DO WRONG.

stack the tweeters and mid-
ranges in front of the woofer.
Unfortunately, this blocks and
colors sound, causes distortion
and impairs dispers on.

WHAT WE DO RIGHT.

First off, we use a low -
mass, 6' round woofer so you
don't get the distortion you'd
get with an oval.

Secondly, it sits -ight next
EPI 70 Home Speaker to our famous 1" air -spring
tweeter, just the way it does in a home system
nothing comes between you and the sound.

=inally, we build LS70's to handle up to 60
watts MIS per channel. Other car speakers blcw up
at considerably less than this.

In the interest of saving space, most all car S70's really hove to be heard to be believed.
speaker manufacturers do something you'd never 3ut for now, let us leave you with this last bit
do with a home speaker - they use an oval woofer of advice:

The problem is that an oval woofer inherently I you do decide to go with LS70's, and you
distorts, so right off the bat they're in trouble ever sell your car, be sure to hang on to the

Another problem speakers; even if you
arises from the traditional LS70 EPI 70 never get another car -
co -axial or tri-axial auto- Frequency they'll still sound awfully
mobile speakers. Response 70-20 KHz 60-20 KHz nice in your den.

In order to conserve Crossover 1800 Hz

space, manufacturers of Dispersion Nearly hemisphericc I

these speakers literally in musical range

1" air spring

r211
) r

.

Tweeter

Woofer

Impedance

Grille

LS70 Cor Speaker

6" long traverse

8 Ohms nominal.
4 Ohms D C

1800 Hz

Nearly hemispherical
in musical range

1" air spring

6" long traverse

8 Ohms nominal.
4 Ohms D C

Acoustically transparent
perforated metal

Acoustically transparent
matte -black foam

LS70
CAR SPEAKER

I

EPI is o product series of Epicure Products. Inc
Newburypon Moss 01950
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R\TATE
THINGS TO CONSIDER BEFORE YOU

CHOOSE ONE FOR YOURSELF

ftimmummumummumummumummimo

by WILLAM S GORDON

For the majority of audio -
philes, the phonograph rec-
ord is the primary source

of their listening pleasure. Sure,
the F\1 tuner may be on all day,
but when it comes to serious lis-
tening, most of us turn to discs.
Thus, it is somewhat of a mystery
to us why, when divvying up the
budget for buying a high fidelity sys-
tem, the turntable so often gets short
shrift.

Perhaps the reason that the turntable gets ig-
nored is that it has such a mundane job to do. In
the minds of many audiophiles, the turntable merely ro-
tates the record. True enough, but that's not all it does.
Considered as a system, it also supports the disc and iso-
lates it from external influences. Now, when you consider
that most turntables are bought with a tonearm, you can
see that there is even more involved. The tonearm must
support the cartridge at the proper angle to the disc,
guide it accurately across the record, apply the proper
tracking and anti -skating forces, be physically inert, and
not apply excessive drag to the motion.

What then should you look for when buying a turn-
table? Although the two parts of the system-turntable and
arm-are part of the same package, it's easier to consider
them separately when analyzing performance. The first
choice to make in selecting a turntable is whether it will
be a changer, an automatic single -play, a semi -automatic
single -play, or a manual single -play.

Fortunately, fine units are available in all categories.
The days when even the best "changers" were of less
than hi-fi quality is long since gone. To be sure, the
$29.95 specials are nothing to brag about, but there are
good changers on the market-if you are willing to pay
for them. Obviously, a changer has all the complexity of
a single -play system plus the added complication involved

in dropping records onto the
platter. So expect to pay more for

a changer than for a single -play of equiva-
lent virtue.

The inescapable technical drawbacks of a
changer stem from the same source-having

more than one disc on the platter. In general,
the tonearm holds the cartridge at a different angle for
each disc depending on the number of discs on the plat-
ter. The "vertical tracking angle" therefore changes for
eaci record, creating additional distortion when it is far
off the norm. Frankly, we doubt if this is cause to lose
mud] sleep since, at the present day state-of-the-art and
regardless of the standards that exist, cartridges vary all
over the lot in vertical tracking angle: so do discs from
different companies. So, it's gilding the lily to worry about
a few degrees error caused by slight changes in the height
of the tonearm.

More significant in our view, is the increased rumble,
and (very likely) degraded flutter characteristics, of the
turntable as more discs are piled on. Specifically, a warped
record somewhere in the stack can raise havoc with the
mechanical performance achieved on later records in the
group. This is not really the changer's fault, but it is a
real concern nonetheless. And, we can't help but shudder
at the thought of relative slippage between the records
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.47
and, on those models
using a stationary spindle, between
the disc and the center post.

If you want to stack up a half dozen records and just
sit down and enjoy, by all means get a changer. But, if
you generally prefer to listen to both sides of the same
disc before going on to the next, or if you like to skip
bands, your best bet is a single -play device. (Note: ADC's
newest Accutrac models provide both record changing and
band -skipping either from the console or by remote con-
trol via an ultrasonic link.)

Single -play turntables arc by far the most popular disc
handling systems with the dedicated hi -f! crowd. A single -
play may he totally manual-you lift and position the arm

r

Yamaha's YP D6 direct -drive turntable features auto-
matic return and shut-off, acoustic insulator feet, and
an S -type static-ba ante tonearm. 5260. Use No. 101.

Harman/Kardon's Rabco ST -8 straight-line tracking
turntable includes an automatic lift-off feature and
a built-in bubble level. Use Reader Service No. 71.

The Philips GA 437 is a
belt -drive, manual turn-
table which includes an
automatic tonearm lift, an
adjustable anti -skate, and
a direct -read stylus force
gauge. It sells for about
$120. For details circle
Reader Service No. 84.

R\TA3LES
where you want it and return it to rest when the

side is through-semi-automatic, or fully automatic.
Usually, the term semi -automatic refers to a turntable

which will lift and return the arm to rest at the comple-
tion of the side, but one in which you must initially posi-
tion the arm over the record. A fully automatic turntable
does everything at the touch of a button; the turntable
starts up, the arm moves to the lead-in groove, lowers,
plays the side, and returns to rest at the end. Many also
have an auto -repeat mode where the side will repeat one,
or more times, or indefinitely until you call a halt to the
Sorcerer's Apprentice.

On some automatics, you must set up the player for
the size and speed record you will be playing. On others,

Mitsubishi's DP-EC1 direct -drive logic -controlled
turntable offers a choice of completely automatic or
manual operat on. $590. Circle No. 107.

1E14 4111112.1111

Garrard's DD75 is a direct -drive single -play machine
which includes an automatic lift-off/shut-off feature.
5210. Circle Reader Service Number 70 for details.
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want to hear, the order in which you want them and
which, if any, you want to be repeated. Furthermore, you
co command your genie from across the room with a
wire e, ote control.

How much au on YOU NVi.1 1 is Your decision. Ob-
viously, every feature tha (led increases the cost if
no shortcuts are to be taken in base nnance. Some
degree of automaticity is certainly desira av's
phono cartridges track at very light forces and use ver
delicate styli. The less you have to handle the tonearm,
the better. (Unfortunately, our manual dexterity has not
kept pace with our engineering know-how.) At the very
least, the turntable should have a smooth -acting, well -
damped cueing system. You should be able to lift and

Dual's 604 semi -automatic direct -drive turntable
includes a lead-in groove sensor, damped cueing,

and an anti -skate device. $250. Circle No. 27.

Hitachi's PS -48 direct -drive, semi -automatic turn-
table sells for about $240. Features include

stroboscopic speed indicator. Circle No. 72.

Empire's 698 is a belt -drive, manual 'turntable whose
speed is changed by physically moving the drive belt's

position on the motor pulley. $430. circle No. 105.

Visonik's BD -4200 belt -drive, fully automatic
turntable includes damped cueing and anti -skate

features. Price: $172. Reader Service No. 100.

everything is automatic. For example Mitsubishi
DP-EC1 senses the size of the disc w an optiirals-sy
tem, automatically selects a 33 rpm peed for a 10 -inch
or 12 -inch record and 45 rpm f a 7 -inch disc and
positions the arm accordingly-all. t the touch of a but-
ton. If no disc is on the turntable, that fact is also sensed,
and the arm refuses to lower. If you decide you know
better than the internal logic, you can override the speed
control and set a 45 rpm speed for a large disc or 33
rpm for a small one. You can also skip the first bands
of a record by keeping your finger on the start button.
Now that's a fair degree of automation. ADC's Accutrac
4000 may not select speed and determine the record size
for you, but it allows you to program which bands you

Rotel's RP -5300 is a direct -drive
manual turntable which sells for
about $160. Features include
a calibrated anti -skate, a
0-3 gram vertical track-
ing force adjustment
with .1 -gram incre-
ments. Circle No.
87 on Reader Ser-
vice Card.
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T,RNTABL
Optonica's RP -3636 direct -

drive turntable has a mikage
stone cabinet and adjustable

acoustic insulators. oil -
damped cueing, and anti -
skate. For details on this
$300 unit. circle Reader

Service Number 108.

ES
.,.

 ',it

Sansui's SR -535 automatic direct -drive turntable
permits 1-5 memory -repeat plays or continuous
play. $250. Circle Reader Service No. 89.

Thorens' TD -126C belt -drive turntable includes
a plug-in tonearm, and an electronic velocity
sensor circuit. $625. Circle No. 115.

lower the arm via a remote lever and never have to touch
it while the stylus is in the groove. From there on, it's
a matter of personal preference how much automaticity
you want. Having used a good number of turntables
over the years, we can't help but be partial to fully -
automatics. It's nice to be able to push a button and
sit hack, without having to worry about whether the
stylus is positioned above the lead-in groove, or having
to rush back to lift the arm at the end of the side. But
these features do not affect the basic performance of the
turntable.

When it comes to basic performance, you must go to
the spec sheets and the equipment reviews in magazines
such as HFSBC. The most important mechanical speci-
fication of a turntable is its wow and flutter. When com-
paring flutter specs, pay careful attention to the weighting
factor used. Some manufacturers spec the so-called
weighted RATS flutter of the turntable. Usually, this is
indicated by (WRMS). Others follow the IEEE/DIN
measurement standard and rate the flutter as -_+_-

peak. The weighted peak flutter as given in the IEEE/
DIN specification relates more closely to the audibility
of the flutter than does the WRMS measurement.

Although each of the flutter measurement techniques
employs a similar frequency weighting curve, the indica-
tions given by the peak -reading system are usually much
higher than those given by the WRMS technique. No
doubt for this reason, manufacturers often opt for the
better -appearing WRMS figures. Unfortunately, the two
systems cannot be related to each other so that it is
impossible to predict what the flutter will be measured
in accordance with IEEE/DIN standards, from a WRMS
measurement. Just be sure that you are comparing apples
with apples and oranges with oranges when looking at
specs.

In our view, too much emphasis is placed upon absolute
speed accuracy. Unless you have "dead -true pitch," the
actual speed accuracy of the deck is not that important.

A deck which consistently runs 0.1% fast or slow will
not reveal that fact to the average listener. Only when
you are trying to "play along" with the record will ab-
solute speed accuracy be important. Many turntables
nowadays incorporate some sort of vernier speed control,
usually covering a range of -±-37. or more. This is more
than sufficient to offset any basic inaccuracy.

Another important characteristic of a turntable is its
rumble figure. Again, many different standards are in-
voked when measuring this parameter. Rumble is the
audible result of vibration, stemming either from the
drive motor or from the turntahe bearings. The vibration
finds its way into the phono cartridge via the stylus and
thus creates an electrical signal that is amplified and
heard through the loudspeakers. The rumble specifica-
tion of a given turntable can look vastly different depend-
ing on the weighting curve that is used to measure it.
For example, a measurement made to the DIN B stand-
ard practically ignores any rumble occurring outside of
a narrow band centered on 300 Hz. By this technique,
almost any turntable will have an excellent rumble figure.
The DIN A curve includes rumble components in the
range from 10 Hz to 300 Hz. The same turntable will
look much worse under a DIN A measurement than under
a DIN B measurement. In the United States, and with
certain reviewers, the ARLL rumble measurement curve
has found wide acceptance. Data taken with this tech-
nique usually lies somewhere between the DIN A and
DIN B measurements. Because of the vastly different
weighting curs -es employed, it is impossible to translate
between one system and another. Caveat emptor.

Comparing Motors. Obviously, every turntable is oper-
ated by a motor, but all motors (and drive systems) are
not the same. The oldest system-and it is still in use on
many changers-employs a high-speed AC motor coupled
to the platter rim through a rubber puck or idler. The
puck is forced between the motor shaft and the platter
rim. The degree of speed reduction is given by the ratio

32 HI-FI STEREO BUYERS' GUIDE



of the inner diameter of the platter to that of the motor
shaft. (The puck diameter is unimportant in this re-
gard.) With such a system, it is easy to change speeds
(say 33, 45, and 78 rpm) merely by cutting the motor
shaft into a series of steps and by shifting the idler up
and down to engage the correct section.

Providing a vernier adjustment of speed is not so sim-
ple. Some designs taper each section of the shaft and
achieve slight speed changes by shifting the idler slightly
along the taper. Others use a frictional drag on the motor.
Although simple and efficient, puck drives do not provide
much isolation from motor vibration and speed perturba-
tions, and turntables of this design frequently exhibit
worse flutter and rumble figures than competing models.

Belt -Drives. Much better in this regard, are the belt -
driven turntables. With them, a relatively high-speed
motor is coupled to the platter via a compliant belt. The
belt may run around the outer rim of the platter-although
usually a sub -patter is used so that the entire drive system
lies within the periphery of the turntable. The limp belt
filters out much of the rumble and speed perturbations
that originate with the motor.

Just as with the puck drive, the speed reduction factor
is given by the ratio of the diameters of the turntable
platter (or sub -platter) to the motor shaft. Speed changes
are accomplished by shifting the belt to a different step
on the motor shaft (not as easily done as merely shift-
ing a puck) and vernier control is usually achieved by
controlling the motor speed. A few turntables use a
combination belt and puck drive through an intermediate
idler to reap the advantages of each system-simple speed
change via the puck and better performance via the belt.

Direct Drives. The most modern turntable -drive system
incorporates a slow -speed, servo -controlled motor that is
coupled directly to the center spindle of the platter. Al-

though no isolation is afforded by the drive system,
a slow -speed motor can he designed to have very

little inherent vibration. What rumble

does exist is of such a low frequency that it is inaudible.
The servo mechanism provides excellent speed stability,
and vernier speed control is easily accomplished merely
Iry shifting the servo reference voltage a small amount.
tisually 33 rpm and 45 rpm speeds are provided on these
turntables with the shift accomplished by a switch change
of the servo reference voltage. Since these turntables
operate from their own internal, regulated supply voltage,
they are practically immune to power -line voltage and
frequency aberrations. A few servo -controlled turntables
use a somewhat higher motor speed and a belt -type
speed -reduction system.

Tests To Do In the Showroom. When auditioning a
turntable at your hi-fi dealer's showroom, ask him to
mount your favorite cartridge in the arm. Then play a
warped record. If the tonearm/cartridge system has no
difficulty tracking a warped disc, and it provides smooth,
unexaggerated bass response (try an organ recording),
chances are good that the tonearm and cartridge agree
with each other. However, if the bass is boomy, try a
more compliant cartridge or a higher mass tonearm. If the
stylus pops out of the groove on a warp, go the other way.

While you're in the showroom, You can also check the
turntable's suspension system. While You're playing a rec-
ord, stamp on the floor, and rap the shelf on which the
turntable rests. We've yet to see the turntable that is
totally immune to external shock, but some are notably
better than others. Treat this as a comparative evaluation.

Also, check the cue system. Raise and lower the tone -
arm with the cue lever. Does the stylus return within one
or two grooves, or does it skip ahead or backtrack exces-
sively? Does the arm bounce free when you rapidly acti-
vate the cue lever, or is the motion well damped? How
long does it take for the arm to rise and descend? Some
seem to play on forever after You hit the lever. Since a
turntable, like a tape deck, is a component with which
you interface, you should be happy with its action. The
place to find that out is in the showroom.

Micro Seiki's DD -4) direct -drive turntable has
a tonearm height adjustment feature, an anti -
skate device, and a vertical tracking force
adjustment. A separately sold subarm base is
available which permits twin tonearm operation.
$450. Circle Reade Service Number 10.

B.I.C.'s 881 turntable offers a multiple -play
option, damped cueing. strobe speed indicator

for abou: $210. Circle No. 64 to get details.
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For Todcy

0 A few great opera sing-
ers appear in any decade:
vocal phenomena such as
Birgit Nilsson occur rare-
ly. Born in 1918, in Karup,
Sweden, she made her de-
but in 1944, as Lady Mac-
beth in Stockholm, while
the first time she appeared
internationally was in the
1951 Glyndebourne Festi-
val in England, in the un-
likely role of Elettra in
Mozart's Idomeneo. It was
clear then to those who
heard her that she had a
hefty, bright soprano if
perhaps a bit unwieldy.
The years of the 50's went
on, and she undertook
Salome, more Verdi, a few
Wagner roles. Her role as
Elsa in Lohengrin brought
her to Bayreuth in 1954,
and she made her U.S. de-
but as Briinnhilde in San
Francisco's 1956 produc-
tion of Die Walkiire. By
that time people were talk-
ing, but still it was not a
giant career.

Then in the late 50's as
Miss Nilsson reached 40,
her voice began to develop
even more power and
greater presence while her

artistry grew by leaps and
bounds. The world at that
time (as today) was crying
for a new Wagner soprano:
Kirsten Flagstad had long
retired as had Helen Trau-
bel. Astrid Varnay, always
a special singer with her
largest audience at the
Wagner Festival in Bay-
reuth, was no longer young,
and the dark flame of Mar-
tha MOdl had burned out
soon after she began, prov-
ing that a mezzo-soprano
can be pushed up to a
dramatic soprano but
the voice often will
not hold up. Miss
Nilsson's big leap
took place on
December 18,
1959. On that
night she sang
Isolde at the Met-
ropolitan Opera,
and she was sud-
denly preeminent
as the dramatic
soprano of this
era. The night,
a cold wet one,
found the Met
packed to the
rafters: some of us
had heard her in Ger-

Bargit Nilsson's voice
often suggests brilliance,
youth and though
anger, hate, and soft
sweetness are
also within its
compass.

many or on the West
Coast; many others were
curious. It was the debut
of a new production of the
Wagner work, with Ramon
Binay as Tristan, and Karl
Biihm conducting. Miss
Nilsson had the audience
in the palm of her hand
before she finished Isolde's
first outburst. Her voice,
which Donal Henahan of
the Times once called a
"shining, stainless steel
sword," hit the audience

with a physical impact.
No matter how hard
Bohm drove the vol-

' ume, she surmounted
it, conveying a lot
of meaning. Truth
to tell, the nine
Isoldes that year
were more vocal
than interpretive;

subtlety of
phrasing and
more sweetness
would come la-
ter, but the au-
dience was
drunk on the
sheer sound of
a voice that was
able to sing
everything easily

3ircit \1Isson
by Sirt ight Jenkins

and never sound tired. La-
ter that season she sang
Fidelio and the Walkiire
Briinnhilde, and Rudolf
Bing, the Met's general
manager, announced a
complete Ring cycle for
1961-62.

In the ensuing 18 years
Miss Nilsson has recorded
for almost every major
company, has sung a con-
stantly expanding reper-
tory in every major house
in the world and has won
an immense, musically ap-
preciative audience. Most
important, she has grown
artistically in an almost
steady path upwards. In
her first Met years Miss
Nilsson exhibited power,
just for the sake of it, and
a tendency to sing in a
sharp, pronounced manner.
Gradually these character-
istics went away, and her
specific roles - Isolde, the
Briinnhildes, Elektra, Tur-
andot-have all undergone
her constant scrutiny.
Phrases are rarely the same
in any two performances,
and even after an interpre-
tation has reached the
(Continued on page 79)

Birgit Nilsson appears
as Sieglinde, with Jon

Vikers as Siegmund,
in a Metropolitan

Opera produc-
tion of Wagner's
"Die Walkuere.

Birgit Nilsson's voice was once described as a "shining, stainless
steel sword." It surmounts the sound of any orchestra with ease,
while still maintaining its color and beauty.
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Revolutionary!

Sound -shaping taping mike.

Never before -a single microphone that gives you the versatility of 16
microphones! Four tiny frequency filter switches built into the new Shure
516E0 E-Qualidyne Microphone let you tailor sound for studio effects in
virtually any recording situation: flick a switch to add sizzle to vocals . . .

flick another switch to highlight the sound of a bass drum. You can even
compensate for the acoustic response of a room - right from the micro-
phone! In all, the 516E0 creates 16 different response variations that can add
a new, professional sound to every tape you make. Available singly or in

.40
pairs for stereo recording. Ask to hear a recorded demonstration at your
participating Shure dealer.

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

MARCI- APRIL 19:8

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
Circle No. 6 On Reader Service Card
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As a general rule it is possible
to squeeze a little extra in the
way of performance from any

record playing system, and depend-
ing on how the system was originally
unpacked and adjusted by the user it
might be possible to extend the length
of time a machine will give you top
performance by several magnitudes.
Something as simple as washing Your
hands with a liquid detergent before
installing a drive belt can prevent a
slow build-up of wow/flutter over a
period of a couple of years. Often, re-
placing a perfectly good stylus with
another can produce startling improve-
ments in sound quality-the determin-
ing factor, is, of course, that the entire
stylus assembly and not just the stylus
itself determines the sound quality for
a particular pickup.

Assuming you have obtained the cor-
rect pickup for your turntable-and we
have covered this ground in a previous
article (see the May/June 1977 issue of
HI-FI/STEREO BUYERS' GUIDE ) -Opti-
mum performance from a record player
starts when you open the carton. Cut
the carton's seals and then wash your
hands in a mild liquid detergent, the
type used for dishes. Rinse and dry
tloroughly and then remove the record
player and its components from the
carton, placing the small items on a
clean cloth or towel.

The reason for the surgical scrub is

that neither skin oil nor perspira-
tion (with its salt content) does any
part of a record player any good. In
fact, both can cause intermittent sound
after a few years of operation (corro-
sion of the pickup connections), wow,'
flutter, and a host of other ills.

As you unpack the record player re-
sist the urge to feel the "precision
smoothness" of a platter having a drive
belt. Any body oil from your finger
that gets on the drive rim will be well
distributed by the drive belt, and de-
pending on the composition of the belt,
the oil can turn the fresh rubber into
a sticky gop in a couple of years.

Keep your fingers well clear of all
drive mechanisms and inspect the
platter assembly as you read through
the instructions. For some unknown
reason, several turntables require an
initial application of oil by the user.
(User application of oil has probably
ruined more turntables than anything
else, but some of the very latest motors
still require user oiling.) When the in-
structions specify "one or two drops"
that's exactly what is meant-not a
couple of "good squirts" for good luck.
If there are any rubber drive parts or
belt anywhere in view, cover them
with a highly absorbent paper toweling
before you uncover the oil tube. One
single drop of oil on a belt or drive
usually requires the assistance of an
expensive technician to remove the

Keeping the tonearm rest's -positive lock"
always on will protect against accidental
stylus damage if the tonearm was knocked
off its rest onto the turntable deck.

If your turntable has an anti -skate adjust-
ment, start by setting it to your VTF value
and then try values while playing a rec-
ord to find the point that's best.

mess after the first revolution (oil
spreads N-ery rapidly).

Releasing the Motor Assembly. The
motor assembly of almost all modern
turntables is secured during shipping
by several screws generally painted
red or indicated by a red paper tab or
washer. Make certain you remove all
the hold-down screws or you'll soon be
wondering where all the rumble is

coming from.
When von are certain the motor as-

sembly is released (some turntables have
captive screws that don't come all the
way out), install the platter. If the
turntable is the direct -drive or spindle -
drive type just lower the platter gently
on the spindle and let its own weight
provide the seating; don't force or press
the platter on the spindle.

If your turntable is the belt -drive
type, once again wash your hands in a
mild detergent and then install the
drive belt. (A scrub is only good for
two or three minutes before oil starts
accumulating.) If it's hot and humid
try to avoid handling the belt with
your hands. If possible, use a screw-
driver that's been wiped down with
alcohol, or a rubber drive cleaner usu-
ally used with tape recorders, to posi-
tion the belt over the pulley. Just this
"clean room" procedure can go a long
way towards insuring long-term mini-
mal wow and flutter.

Installing The Pickup. A substantial
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It is normal for some electronically-con-
trolfed turntables .o have their speed drift
as the elect-onics warm up. Chezle, and if
necessary, reset the pitch controls.

If your pickup carrier permits, i 'stall the
mounting screws with the nuts on bp (on
the outside). This nakes it easier :c make
a precise stylus overhanc adjdstrrent.

Here's a loo. at tl-e magnetic depoopt on
the ins de dive rin of ar electroncally-
control ed turntable. Making an all-oLt ef-
fort to Keep skin oil. etc. cff it dining as-
sembly wil prevent this.

number of record players sold today, if
not the vast majority of models, use the
universal plug-in pickup head. Others,
which do not use the universal head,
have some form of plug-in pickup car-
rier. Except for the lowest priced play-
ers you'd be hard-pressed to find a
"hi-fi" record player that does not have
a removeable pickup carrier. Since
stylus overhang, the amount the stylus
extends beyond the spindle, is a critical
measurement for optimum performance
in the sense of lowest distortion, almost
all carriers-regardless of tspe-provide
for some means of allowing the user to
adjust for the recommended overhang,
and as a general rule most-but not all-
turntables are provided with a special
gauge that makes the overhang ad-
justment a snap, even for the stereo-
phile who is usually all thumbs.

N lost instructions provided with over-
hang gauges simply state that the stylus
should be on a centerline between two
marks. What is usually not specified is
that the stylus should be at the same
level as the gauge. If the instructions
state otherwise, naturally, you should
follow the manufacturer's instructions.
Since pickup depth, that is, the distance
between the top of the pickup (the
mounting surface) and the stylus tip
varies from pickup model to model, the
stylus can only be optimum for one
specific depth. Some turntable instruc-
tions mention that the pickup should he
shimmed for depth, and spacers-to be
placed between the pickup and carrier
-are often provided. Other record play-
ers simply ignore the problem. Some
tonearms, usually found on the high-
performain c high-priced record play-
ers, have an elevator mechanism for
the tonearm to insure the pickup is
parallel to the record when tracking.
(Parallel above the record-as when
balancing-means that the stylus won't

dig in when tracking.) After the pickup
is installed and the tonearm balanced,
the elevator mechanism raises or low-
ers the tonearm pivot assembly until
the pickup is parallel to the record. The
pick-up is parallel to the record when
stylus reflection from the disc shows
that the stylus is at exact right angles
to the record.

The effect on distortion from proper
stylus position can be astounding. A
simple shimming of a pickup to center
the stylus as to overhang position and
depth can mean the difference between
good and outstanding sound quality,
and between routine and extended rec-
ord life.

Some turntables provide no overhang
gauge; you're left on your own. Just
make precise measurements with a

rukr and he very careful not to damage
the stylus while jockeying the pickup
hack and forth. (Since gauges are so
inespensive, there's really no justifica-
tion for any record player above mid-fi
quality not providing one as a matter
of course.) Even it you must make
measurements, try to shim the pickup
to adjustment for depth. Because sonic
of the modern pickups require extreme

When the turntable is assembled, with its
locKing screws released, check for 360°
balance with a gauge like the Audio Kare
AK -5. or a floating platter, adjust the sup-
port screws; adjust the feet, using tape
shins, if necessary.

..!

One of the best ways to care for your
records is to use a tracking brush such
as :his one as you play your records. It
w:II sweep the dust out of the grooves
before the stylus can grind it in.



external stylus force gauge be used for
pickups requiring less than 1.5 grams
stylus force.

Make certain that the toiwarm is
really balanced and actually parallel
to the platter. In many record players
just a slight upwards or downwards
tilt can represent up to 0.25 gram
(when using the built-in stylus force
gaugej, and 0.25 gram is a substantial
percentage of the total force required
by high performance pickups.

Anti -Skate. The anti -skate compensa-
tion is usually matched to a specific
value of stylus tracking force, though
research has shown there is not neces-
sarily a real correlation between the
calibrations provided on the turntable
and the optimum adjustment of the
anti -skate. But if you're not armed
with a laboratory test record and a
storage oscilloscope, the calibrations
arc good enough-they're well inside
the ballpark.

Regardless of the type of anti -skate
compensation used on your ti.nitablu,
whether a weight on the end of a string,
or magnetic or spring force-just set it
to the nearest value for the stylus
force being used. Some anti -skate ad-
justments are broadly calibrated, say
for 1, 2, or 3 grams. Others are cali-
brated in fraction of gram units, while
still others have calibrations for spheri-
cal, conical, and even Shibata-type
styli. Generally, just getting near the
full -unit value ( 1 gram, 2 grams, etc,
isn't all that accurate to begin with,

dexterity in order to be able to secure
the mounting screws, it is often more
convenient to install the screws upside
down, that is, with the screws protrud-
ing up through the carrier. In this
manner the pickup is secured by tight-
ening the mounting nuts which are now
on the opposite side of the carrier, out
of the way of the overhang gauge. This
arrangement is possible with many uni-
versal carriers, but rarely with proprie-
tary carriers.

Tonearm Balancing. Next comes bal-
ancing of the tonearm. There's no
problem as long as you disengage (or
set to zero) the anti -skate. Don't try
balancing while the tonearm is being
pulled outward 1w the anti -skate bias.

If the counterweight has a built-in
stylus force gauge simply set it to
zero and then rotate the counterweight
until the gauge indicates the force
recommended for the pickup by its
manufacturer. (As we have stated in a
previous article, don't work outside the
pickup's specified tracking force range;
for optimum sound quality co -incident
with maximum record life use the track-
ing force specified for a particular
pickup.) Virtually all toneanns tested
which utilize the combined counter-
weight/tracking force adjustment are
accurate withi 1/10 or 1'8 gram to as
low as 0:75 gram total force. If your
tonearm uses some form of magnetic
or spring adjustment, the accuracy in
the 1 to 2 gram range is often not
even 0.25 gram, and we suggest an

RECORD
PLAYER

shading fine differences is next to use-
less. If fine-tuning the anti -skate adjust-
ment is important to you, a good
method is to play a record with lots of
clean high frequency energy and adjust
for optimum sound.

Long -Term Iligh-Performance. Like
anything else, a slow deterioration in
performance slips past the user, and
after a year or two many stereophiles
no longer get hi-fi quality from their
turntable system. They visit an audio
salon, hear some outstanding sound,
and believe their equipment needs re-
placement. Not necessarily true-a good
record player should give mans, years
of true hi-fi service. But getting long-
term high fidelity sound requires a
small, but necessary, amount of extra
attentio to the record player system.
For example, some turntables are sup-
plied with a small vial of special lubri-
cating oil, and buried somewhere deep
in the manual are instructions on lub-
ricating the motor, drive, or whatever,
at one, two, or three year intervals.
flow many of you who have such a
unit can locate the vial of oil? If you
have such a turntable, place a small
sticker somewhere on the base indicat-
ing the lubrication dates for the next
five years. The wear you save is the
wow and flutter you won't get.

It is important that the stylus fit into the
notch or crosshairs to provide proper
depth between the carrier and the stylus
tip. Often shims and spacers are provided
to help you accomplish this.

Many counter-
weights also serve
as the stylus force
adjustment and are
calibrated in 1/2 -

gram increments.
If the tonearm is
balanced well, the
VTF can be esti-
mated within 1/13 -

gram accuracy,
and a stylus force
gauge isn't needed.
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If your anti -skate consists of a courter-
weight hanging on the end of a wire, it's
wise to n-ake sure that the wire loop re-
mains securec n the appropriate notch
on the suppor: bracket.

In environments that are unusually dusty,
sound quality cal be reduced by an accu-
mulation of dt.s co the stylus. A stylus
brush will help, if used so that the tips of
the bristles barely touch the stylus.

A record player s best protection is an in-
tegral dust cover. It will often attract the
dust vatic', would otherwise settle on the
record Keep the cover down at all times,
even whel playing a record.

Does your turntable use a rubber
drive belt? Apply a sticker reminding
you to check it every couple of years.
If the belt "feels" dry, sticky, or has
visible cracks even if it's still soft.
order a new belt. Again, you avoid
build-up cf wow and flutter.

Oiled pivots and bearings in the
tonearm gimbal or support have been
known to gum, creating a slow increas,
in vertical friction-which causes the
stylus to dig in on warped records. You
can test for this by checking that the
tonearm always returns to the balanced
condition quickly without a helping
push. If the tonearm hangs up, spend a
few dollars for a minor overhaul at an
authorized service shop. Make certain
the shop is authorized to repair your
particular turntable brand. If they're
familiar with that manufacturer's line,
they might know a simple solution to
something the average service shop
would say was impossible to fix. For
example, several years ago one of the
best-known makes of record players
used a grease that turned to clay after
a couple of years. Many a player that
simply needed a chemical cleaning and
new grease was scrapped because the
user believed the "frozen" motor was
defective.

How about your stylus? Is it more
than two years old? Has the record
player been through a couple of hot,
humid summers? Treating yourself to
a new stylus generally means treating
yourself to improved sound quality be-
cause the elastomer (rubber) used as
damping material in most stylus assem-
blies deteriorates (hardens) with age,
the effect being accelerated by heat
and humidity. Even if you have zero
hours on the stylus itself (no wear), a
new stylus is in order. And most im-
portant, get a manufacturer's exact re-
placement. There might be many fine
replacement styli in the marketplace
but there are many of inferior quality.

Speaking of records, cleanliness

If your tonearm won't balance, even with
the counter Wit Jammed almost against
its stop, chec find the small accessory
we;ght which en provided to add to
the back endo tonearm.

Tonearm height controls, such as Dual's
Vertical Tonearm Control, allow you to ad-
just the tonearm so it's always parallel to
the record-with any pickup you choose.

means long wear and the highest pos-
sible fidelity. W'hile there are many
"cleaners" and "cleaning systems" avail-
abL', as far as this author is concerned
=mg the best available items is the
small brush that tracks ahead of the
pickup, deep down in the grooves, and
gets rid of loose dust just before the
stylus tracks over the spot. Whatever
device you select, make certain it's
getting deep down in the groove. Just
about any device will clean the sur-
face of a record; unfortunately for the
user, that's not where the stylus tracks.
If sou want a clean surface do it before
VOU play the record. During play, clean
the grooves.

Finally, .use a dust cover at all times
except when handling a record. Dust
settles on a turntable almost as fast
as you can wipe it off. The spinning of
the platter itself stirs up the loose dust
and it settles on the record. If you
want to keep the dust down on the
deck, off the record, wipe your turn-
table down periodically with a product
like Scotch "Dry Duster," a paper
cloth chemically treated to hold dust.
It's used in photo labs to keep dust
down. The duster puts down a sticks.
(to dust, not people) substance that
holds the dust till you next wipe the
surface with a Dry Duster cloth.
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Often the worst part of any
complex multi -component sys-
tem is, where do you put all

of those components, little black boxes
and add-on gizmos? Just ten years ago
a perfectly acceptable stereo system
might have consisted of a receiver,
turntable and speakers. Even today
such modest systems are in wide use
and, through constant improvements in
electronics and manufacturing have
rightly earned the name "hi-fi." But
while such smaller systems can easily
fit on a bookshelf, the growing selec-
tion of add-on gear is making those
modest systems the exception rather
than the rule. Stick in a tape deck
(cassette, open -reel or both), equalizer,
impulse noise reducer, dynamic range
expander, matrix quad decoder and
maybe a metering set or oscilloscope,.

and your system is no longer quite
so "modest." Plus, if you have gone
the popular route of separate compo-
nents instead of receiver, you might
also have to contend with pre -amp,
power amp and tuner. That bookshelf
is suddenly terribly inadequate. Even
with several sturdy wall -mounted
shelves, you are still left with an
unsightly maze of wires and cables
hanging down in back.

Audio professionals (in radio, record-
ing and related fields) overcame these
problems years ago through tack
mounting. Such racks were never very
pretty, but they were made for studio
use, not the average living room. And,
until recently, consumer audio equip-
ment was not available for mounting
in standardized racks. Cranted, you
can spend money (often quite a bit)

RACKING UP
YOUR EQUIPMENT
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Optonica's SY-800 provides
space for 200 LPs as well as

accommodating four compo-
nents and a turntable. It's cov-
ered in vinyl which resembles
rosewood. The shelves in the

equipment section are remove -
able. 5150. Circle Number 108.

Mitsubishi's DR -720 (right)
stands almost six feet tall, is low -

gloss black with aluminum trim.
and is enclosed in front by four
glass doors with push -to -open
latches Its price: $300. Circle

Reader Service Number 107.
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and have a cabinet designed for vonr
audio gear-or, if You are handy with
tools, build it yourself. However, not
everyone is able or willing to do that.
Which is the reason that a whole new
series of audio racks and cabinets are
now being marketed by the same com-
panies that manufacture hi-fi compo-
nents.

Several. years ago manufacturers of
consumer audio gear began producing
equipment with big hefty handles on
them and with screw holes on the left
and right edges of the cosmetic face -
plates. Phase Linear was one of the
first such companies and today numer-
ous audio companies such as Pioneer,
Kellwood, INV, SAE, Sansui are pro-
ducing this type of equipment. Con-
trary to popular belief, this is not part
of some insidious plot to dazzle us
with a "professional look," but rather
an attempt to make mounting this new
breed of gear a bit easier. And, let's be
perfectly honest about it: no matter
how much we say that the sound is
the major consideration, looks are im-
portant. Today, a good stereo system
is a status symbol and if there is a bit
of "professional snob appeal" thrown
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in, so much the better. If von have a
good system and are proud of it (as
von should be) von have every right
to show it off to its best advantage.

Before you rush out to buy one of
the racks or cabinets shown in this
article there are a few points to re-
member. First, not all audio equip-
ment on the market is suitable for
rack mounting. Several manufacturers
do offer rack mount adaptors as an op-
tion for their ion -rack components, but
not all. Sometimes one manufacturer's
rack adaptor will work well with an-
other component. For example, Pio-
neer's JA -11101 is simply a cut-out face
plate with mounting holes, handles and
a support shelf in back. Designed for
Pioneer's own non -rack gear, it will ac-
cept other brands of components. Also,
just because a piece of equipment has
handles and looks professional does not
mean it will mount in a standard rack.

The illustrations show the assorted
racks and cabinets loaded with equip-
ment, but the prices are for empty
units. Understandably, Pioneer racks
are shown with Pioneer equipment.

The same applies to other photographs.
Ilowever, this does not mean you are
restricted to one brand of components
in one model of rack.

Close examination of the photos will
reveal that not all of the "racks" are
true rack -mount systems-many rely on
shelves to support the components.
There is certainly nothing wrong with
this approach, but often shelves (even
removeable ones) do not offer the
placement flexibility that a true rack
mount cabinet will provide.

You will notice that in many cases
the racks and cabinets are mounted on
wheels. This is probably one of the
most convenient things in this type of
installation. When you do have to
change a component or make a wiring
change it is no longer the same hassle
as when the gear is mounted on
shelves. No more having to twist the
component sideways and praying that
it is balanced properly on the edge
of the shelf while you fiddle around in
back. No more having someone point
a flashlight over your shoulder, or, if
you're alone, wedging a light between
your collar bone and jaw so you can
see what you are plugging into what.
With a rack mount (or similar set up)
you simply turn the whole system
around at once and get at the back
of all your gear with no sweat or strain.

A word about the Electronics In-
du;try Association (EIA) performs nu-
merous necessary functions, one of
which was to standardize the rack -
mount specifications for this type of
gear in the United States. Their edict
was that rackmount equipment must be
19 inches wide with panel heights in
multiples of 13/4 inches. A glance at
the bottom of the vertical post sup-
ports in the photo of the Pioneer
JA-R2S rack will show the standard
hole spacing. Many foreign -made au-
dio components will conform to the
horizontal dimensions but have dif-
ferent face -plate heights than exact
114 -inch multiples. Spacing panels are
available from a wide variety of sources
to fill in any open areas in such a
rack installation.

All rack manufacturers are not go-
ing the "professional look" route, how-
ever. Optonica, for instance, (from
Sharp Electronics) has introduced
their SY-800 audio equipment cabinet.
Covered in wood -grain vinyl (rose-
wood), the Optonica cabinet provides
space for over 200 LPs as well as
audio components. Although not easily
visible in the photograph, the unit
comes with a glass door (with mag-
netic latch) in the front of the record
storage area. In addition to looking
nice, the door helps to keep dust
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Kenwood's SRC -85 uses fixed
shelves to house components.
Also included with the Kenwood
unit are ornamental "frames"
which help create a uniform look
with components which have
different sized face plates. $200.
For details, circle Number 74.
Pioneer's JA-R2S, at right, is
about as purely functional as a
home rack could get. It houses
only true rack -mount units, and
has no decorat;ve side panels.
The rack stands on casters for
easy maneuvering and sells for
about $300. Circle Reader Ser-
vice Number 85 to get details.
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away from the records. The three
shelves in the equipment section are
not adjustable but they are remove -
able. The Optonica SY-800 measures
33 inches wide by 171/2 inches deep
by 37.4 inches wide. It sells for $149.95
and weighs 89 pounds.

A no -frills model, the Pioneer JA-
R2S is about as close to a genuine
professional rack as anyone could pos-
sibly want in their home. There are
no decorative side panels on this unit.
That is, when viewed from the side,
vou see the audio gear mounted with-
in. The top shelf is rock -solid and is
suitable for holding a turntable. The
two top components (tuner and ampli-
fier) are mounted in Pioneer's JA -R101
adaptor which was mentioned earlier.
The CT -F100 cassette deck also uses
a special rack adaptor. Note the hole
spacing (bottom) which conforms to
EIA standards. The JA-R2S measures
48 inches high by 21 inches wide by
18 inches deep. The JA -R101 adaptors
sell for $50.00 each and the JA-R2S
costs $300.00.

For some time a very attractive hi-fi
cabinet has been shown in Mitsubishi
advertisements. Because of the wide-
spread response, Mitsubishi is now
marketing the cabinet through its deal-
ers. The DR -720 is not a true rack -
mount unit in that it uses shelves to
support the equipment. Selling for
$300.00, the DR -720 stands nearly six
feet tall. Four glass doors (with mag-
netic push -to -open latches) protect the
equipment and records from dust and
children's inquiring fingers. The Mit-
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subishi cabinet is finished in low gloss
black with aluminum trim.

Sansurs cabinet, the GX-5 is a true
rack -mount unit-the cassette deck,
tuner and integrated amplifier are sup-
ported by mounting bolts at both sides.
However, to overcome the problems
of the EIA 134 -inch vertical standards,
Sansui uses continuous side slots (in-
stead of holes) in combination with
rear support clamps. In the record
storage "bin" a set of dividers is in-
cluded, but at the user's option, they
can be removed and the entire unit
used for audio hardware. The GX-5
has walnut veneer side panels with
black and chrome trim. The Sansui
cabinet measures 371/2 inches high by
213/4 inches wide by 17 inches deep.
It sells for $250.00.

No doubt about it-the most elaborate
(and expensive) rack mount system is
Pioneer's "The Rack" (no stock num-
ber). Over six feet in height, this unit
should be able to accommodate enough
components to make any audiophile's
dreams come true. But, with a price
of $1,750.00 (and over 400 pounds

in weight) it should answer your
dreams.

The top. of "The Rack" actually has
two adjacent racks, with holes drilled
to EIA specifications. The white counter
is available with either a cut-out to
accept a Pioneer turntable (as shown)
or with a flush top in the event you
just want to place a complete turn-
table with cabinet on the counter.
(Several of today's modern turntables
do not offer the option of removing
the turntable mechanism from the en-
closure, such as the Bang & Olufsen
line. Also, a "super" turntable such
as the deluxe Micro-Seiki does not
even use an enclosure.)

Below the counter is a storage area
for discs, tapes or other equipment.
The giant Pioneer logo at top can
easily be masked with a piece of con-
tact paper. Add a small set of track
lighting at the top and you'll have a
real classy home for your hi-fi.

Truly utilitarian in concept, the rack
mount cabinet from Spectro-Acoustics
answers a definite need that the other
units cannot-it is small enough to sit

RACKING UP

Hammond Industries' Audiofile
Deluxe is offered in 4-, 5-, and

6 -foot heights and accepts both
rack -mount and non -rack -mount
equipment. The 4 -foot unit sells

for $349, in kit form, which in-
cludes the two Allen wrenches

required for assembly. Circle
Reader Service No.130. At right,

JVC's LX -3000 is a rack -mount
unit in the strict sense, but a

shelf is provided for use below
the turntable for units which are
not designed to be rack -mount-

ed. The unit is available for
$299.95. For details, just circle

Reader Service Number 73.
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atop ex:sting floor cabinets. Although
in the photograph it is loaded with
Spector -Acoustics gear, it is sold empty
and will accept any hi-fi equipment
that has EIA rack mount standards.
No frills, but sturdy as a rock. In the
event that you already have a record
storage cabinet, the rack/cabinet can
be placed on top with the turntable
upon the rack unit. The nationally ad-
vertised price of the empty Spectro-
Acoustics cabinet is $180.00.

Of all the audio companies now
producing cabinets and racks, JVC's
line is the most varied with four dif-
ferent component housings from which
to choose. Available through author-
ized JVC dealers, the JVC units have
prices to fit into practically any audio
budget.

Their most elaborate model, the LX -

3000 has a very professional look to
it and conforms to the term "rack -
mount" because the equipment is held
in place by faceplate bolts as shown
in the photograph. Audio hardware
can be installed in this manner both
above and below the space reserved
for a turntable. A removeable shelf

is provided for use below the turn-
table in the event you have a compo-
nent (such as the power amp shown)
which will not mount "rack style." The
LX -3000 costs $299.95.

A less elaborate cabinet, JVC's LK-
905 uses pieces of tubular steel run-
ning between the two uprights to sup-
port audio gear. The record storage
area below the turntable will hold
about 100 albums. Although not shown
in the picture, a third piece of audio
equipment can be mounted on the
two metal tubes above the cassette
deck. The LK-905 sells for $179.95.

The LK31/NIK31 unit is actually
two separates pieces stacked upon
each other. The plexiglass fronted rec-
ord cabinet (which holds approximately
100 discs) is strong enough to sup-
port the audio components and cabinet
mounted above. Obviously, this unit
is designed to be a perfect fit for the
J VC gear shown, but you can still mix
and match components (sacrificing the
"perfect fit" look). The N1K31/LK31
combination sells for $119.95. JVC is
not offering them as separate items.

Even the most modest sound sys-
tem deserves a nice "home" and JVC's
LK10 is ideal. Although it offers space
only for i turntable and receiver (or
integrated amplifier), it fill:, a definite
need, since there are many such sys-
tems in use. With its recortv_ storage
area it is perfect for a college dorm,

Sansui's G (-5 rack is a true rack
mount unit which provides flexi-
bility in vertical placement of
componen's through use of co-1-
tinuous side slots and rear sup-
port clamps. It has walnut
veneer side panels with black
and chrome trim. $250. Circle
Reader Se -vice Number 89.

teenager's bedroom or apartment-
anywhere that a less elaborate stereo
system is in use. The LK10 costs
$89.95.

The only modular type of rack
mount unit is the Audiofile from Ham-
mond Industries. It is sold in kit form
and must be assembled by the pur-
chaser. However, the only assembly
tools required are two Allen wrenches
and they are supplied with the kit.

The Audiofile Deluxe, which is pic-
tured is available in 4, 5 and six foot
heights, selling for $349.00, $399.00
and $449.00 respectively. Although it
is designed to accept EIA faceplate
components, they are secured by
clamps in channels in each of the four
uprights. In this manner, shelves can
also be used to support non -rack com-
ponents. The floor area taken up by
any of the "Click" Audiofile racks is
22 inches by 19 inches. The unit shown
features brushed aluminum metal up-
rights and fixtures with black plexi-
glass side panels.

The SRC -8.3 cabinet from Kenwood
uses fixed shelves to hold the audio
equipment, but with a novel twist:
two separate "ornamental frames" are
provided for the two top component
ar ms-for audio gear with different
siled face plates. Between the audio
se Aion and the record storage area
is a space meant for the storage of
cassette tapes. The top of the unit is
constructed of a special particle board
w rich, according to Kenwood, was
specially selected for it's acoustic damp-
ing characteristics. The glass doors
luxe magnetic latches. Kcnwood's
SRC -85 has a woodgrain finish and
casters, and sells for $200. Also in the
K mwood line is the CB -21 cabinet
w-lich houses several two -component
cc mbinations.
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Spectro-Acoustics offers this
bare -bones cabinet for $180. It
is sold empty, and will accept
any audio gear that conforms to
the EIA rack -mount standards.
It is small enough to be used
as an add-on rack, placed atop
many of the other available
racks. Circle No. 133 for details.



BASF
PROFESSIONAL 1
CASSETTE TAPE

ENT ADDITION TO THE ROSTER Cr r L URMANCE CASSETTE TAPE

One thing to realize about any mea-
surement standard is that it is unim-
portant if no one observes it. For
example, though there is a DIN stand-
ard tape for European cassette decks
and recorders, most machines sold in
America are made in the Far East-pri-
marily Japan. These Far East machines
are factory -biased to Far East tapes,
the majority of which are considerably
different from DIN tape(s). American
owners of the most popular cassette
decks-which are Far East biased-
couldn't care less about the DIN stand-
ard: the tape either sounds good on their
deck or it doesn't. As a general rule, even
the best of the DIN standard tapes have
reduced highs when used on a Far
East machine because of the higher
bias level used in the Far East re-
corders.

To get around the problem of mis-
matched bias, BASF has introduced a
tape specifically intended for Far East
machines with their proportionally
higher bias levels. Called BASF Profes-
sional I, the new tape requires a bias
value in the range normally used by
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 In this illustration, provided by BASF,
you can get a rough idea of the spectrum
of bias settings used in currently available
cassette tape machines. At left (1) is the
European iron oxide bias setting. refer-
enced to a DIN standard tape. At right (2)
is a chrome bias setting based on the DIN
standard of reference. In the middle (3)
is the bias setting range used in Far East
tape machines. Note that most cassette
tapes sold in the United States are de-
signed to be used with machines which
provide a bias within this latter range.

many high-performance Far East tapes,
as shown in Fig. 1.

Figure 1, provided by BASF, indi-
cates the range of bias values com-
monly used or required by a variety of
available tapes. Note that the original
Philips bias value "matches" the budget
price/quality tapes, while a higher
bias value is needed for what is com-
monly considered the "high perform-
ance': tapes. Also note that the DIN
bias is way out of the ballpark as far
as the "high performance" tapes are
concerned .

To see just how well BASF matched
the performance of the better Far East
tapes, and to more or less check
whether their illustration was correct,
we tested the BASF Professional I tape
on a AIWA AD -6800 deck, perhaps
the most outstanding modern con-
sumer deck because of its built-in bias
calibration system.

Firstly, we calibrated the AIWA
deck to N faxen UD/XL Type I tape,
a recognized high performance tape
whose recommended bias value falls
just about in the center of BASF's Far
East tape bias illustration. Then we
recorded a sweep frequency of 20 to
20,000 Hz.

Without disturbing the bias we
recorded the same sweep frequency run
on the new BASF Professional 1, and
the BASF Studio tapes.

The results are shown in Fig. 2, a
photo taken from our spectrum ana-
lyzer. Each major vertical division rep-
resents 5 dB (not 10 dB as is gener-
ally used with this type scale.

The two almost overlapping traces
are the Maxell and BASF Professional
I tapes. For all intents and purposes
they are identical in frequency re-
sponse and midband output (also in
signal-to-noise ratio). The minor varia-
tion depends on the specific portion
of tape used and the instrument drift
in the time interval between frequency
runs. The lower trace with the high
frequency roll -off is the BASF Studio
tape which is intended for machines

with, or closer to, DIN bias. Note that
at 10 kHz the Studio tape output is
some 5 dB below that of the BASF
Professional 1 and Maxell LTD 'XL
Type 1 tapes, a typical result when
comparing DIN to "Far East" tapes.

No question about it, BASF was
rather conservative in describing the
tape. It is an excellent addition to the
attributes of BASF Professional
roster of high performance cassette
tape.

Fact is, our lab liked the tape so
much it was used for "high perform-
ance demonstrations" which the lab
ran during a test and measurement
seminar for writers in the high fidelity
field.

You can obtain additional detailed in-
formation on BASF's Professional 1 cas-
sette tape by circling Number 150 on
the Reader Service Card. Prices for the
Professional I tapes are as follows: $3.29
each for the C-60 cassettes, $4.79 each
for the C-90 cassettes, and $6.29 each
for the C-120 cassettes.

 The top two traces which virtually over-
lap in this oscilloscope photo are of the
frequency response performance of Maxell
UD/ XL Type I and the new BASF Profes-
sional I. Both tapes are intended to be
used with tape recorders which have a
"Far East Bias." As you can see, the BASF
tape does, in fact, "match" Far East bias
values. The lower trace, by contrast, is of
the performance of a tape which was in-
tended for use in a DIN -bias machine
when used in a Far East bias recorder.
Note that the DIN tape has 5 dB less out-
put at 10 kHz when used this way.
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THINGS YOU
SHOULD KNOW
BEFORE YOU
PUT YOUR EARS
TO WORK

by FRE iT) PE TRAS

Tening someone which phono cartridge to buy is
like telling a person which speaker system to buy.
It's a no -no proposition, likely to get you in hot

water. Choosing a phono (pickup) cartridge is much
like choosing speakers-a highly subjective matter. Just
as each speaker system has its own "personality," so too,
does a phono cartridge.

The best basic advice we can give relative to selecting
a cartridge is to listen to as many as you can-in the
homes of friends and relatives, and in your neighborhood
hi-fi shops. A second bit of advice is that you bring along
a favorite phonograph record, one whose sound-and
sound nuances-are thoroughly familiar to you, as a ref-
erence.

Since you may not be able to make instantaneous com-
parisons of cartridges at your local hi-fi store-as you can
with speakers-you'll have to "program" yourself to ac-
commodate the time delays involved in the comparisons,
in order to make meaningful evaluations. As you listen to
Cartridge A, program its quality of massed string sounds
in your head, then the way a plucked bass fiddle sounds,
then how a bowed bass fiddle sounds, then how a cymbal
comes across, etc. Relate those programmed sounds to
what you hear-after a delay-when your record is played
through Cartridge B, then C, etc.

Note: In some stores you may find salesmen limiting
the number of comparisons you can make, since it can
be a tedious, time-consuming process for a salesman
(plugging in, removing head shells, or operating one turn -

Bang & Olufsen's
MMC-6000 phono pickup sells
for about $125. It was designed

fcr CD -4 use. employing a Pramanik stylus
and a moving micro -cross construction.

For details. circle Reader Service No. 119.

table with one type of cartridge, another turntable with
a second cartridge, etc.). In that case, you'll just have to
accept it, and make your determinations as a consequence
of comparisons in more than one store.

Many buffs end up in a dilemma after several compari-
sons. They find that some pickups are exceptional for re-
producing certain types of music, or certain musical in-
struments, but may not have across-the-board capability
to reproduce them all equally well. In that event you
have two options: choose the cartridge that is the best
compromise, or buy more than one, assigning each to
specific types of music or sounds. Before you say this
is conspicuous, ostentatious consumption, be aware that
more and more audio buffs are multiple -cartridge owners
-and take such ownership in stride as part of the hi-fi life.

In fact, one company-Audio-Technica-sells a protec-
tive module, Model AT6003 "Tri-Capsule" (at $9.95)
that holds three cartridges in their plug-in shells in a

domed capsule, to ward off accidents and dust.
Incidentally, there is a practical side to multiple -pickup

ownership. For instance, if the hi-fi system in your home
is a family rig and is used a lot, and you are the only
critical listener, it might be wise to install an all-around
rugged cartridge for the less critical-and possibly less
careful-members of the family, while you keep on hand
your private "super" cartridge(s), in separate plug-in
head shell(s) for your personal listening.

Selecting a cartridge by way of spec sheet or product
directory comparisons is a tricky proposition. Why? Be-
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cause there are no universal standards
for rating and testing them. The ratings
you do see apply largely to the prod-
ucts within a single manufacturer's line.
Since there are no valid standards,
comparing the products in that line
with those of another manufacturer-
a competitor who uses a different rat-
ing system to get specs which appear
to be better-would be futile.

But it is possible to compare two
basic specs with some sense of com-
paring apples with apples. Be sure to
make note of channel separation and
frequency response figures. A channel
separation spec should be at least 20
dB at around 1,000 Hz, and at least
10 dB at 10 kIlz and beyond, in order
to avoid cross -talk. Most cartridges
worth buying can offer such specs.

A frequency response figure is mean-
ingful only if it includes a decibel vari-
ation spec. To say a cartridge's re-
sponse is an apparently impressive 10
Hz to 25 kHz means little; to what
degree can you hear (if you can hear)
the 25 kHz signal? A less impressive
spec of 20 Hz to 20 kHz, -±1% dB may
actually be a far better spec-and it is
truthful by virtue of being complete.

After checking one or two of the
better compendiums of cartridge infor-
mation, you'll see that cartridges rang-
ing from $9.95 to $350 all have essen-
tially good printed specs-using existing
and admittedly inconclusive rating
techniques. Which in itself may prove
the point that specs don't really say
how good-or inadequate-a cartridge
may be. So here we go again-back to
our cars for final evaluations of such
niceties as definition, stereo imaging,
sweetness, and other vague-but sig-
nificant-terms that can be evaluated
only within the framework of your
hearing, "aural personality," and ex-
perience.

One truism often heard in hi-fi dis-
cussions is that the best way to up-
grade a system is to buy a new phono
cartridge. Let us temper that by saying
it is one way to upgrade a system, and
it might be the best way, or it might
not. For instance, if a hi-fi rig includes
a pair of inadequate speakers, no new
cartridge will correct or meaningfully
improve its sound.

Assuming your system can be im-
proved with a new pickup, you might
feel that to improve it most you should
buy the most expensive cartridge avail-
able. Not necessarily true. If, for ex-
ample, Your system-comprised of re-
ceiver, speakers and turntable, cost
less than $500, it could be improved
realistically with a cartridge selling for
around $30. Going beyond that would
be wasteful, in that your system could

1 4'01

PICK
ADC's ZLM phono
pickup features an

Aliptic nude -mounted
stylus, and has a rec-
ommended tracking

force between 1/2 and
11/4 grams. Its price is

about $135. For de-
tails, just circle

Reader Service Num-
ber 106.

not utilize all the
benefits of, say, a $100
cartridge, or might not
even be able to accom-
modate it. For instance,
if the turntable section
of your system is a
$125 changer whose
minimum recommended
tracking force is, say,
three grams, the $100
cartridge that tracks
optimally at M grams would be bru-
talized in the changer, and if it did
function, would have an exceedingly
short existence. And so would the rec-
ords played through it.

If asked what percentage of a basic
system's total cost should be repre-
sented by the pickup, we'd say that
a reasonable rule of thumb would be
between 7 and 10 per cent. Essen-
tially, the idea is to match the quality
level of a new cartridge to the quality
level of the total system.

"If your cartridge is more than three
years old, don't replace your stylus!"
that's the word from Audio-Technica,
in the form of a headline for one of its
current cartridge ads. It's not really
new advice: we heard it from a source
at Empire the first time more than 10
years ago. In each case the message
is the same; cartridge technology con -

Empire's 2000E/Ill
($70) pickup uses an
elliptical stylus and
has been engineered
for matrix 4 -channel
playback. Its design
emphasizes making
the tip mass as light
as possible. Toward
this end it employs a
moving iron construc-
tion and a nude -
mounted diaza type
diamond. Circle
No. 105.

Ortofon's MC -20
phono pickup is a
moving coil design
with a reoommended
tracking force range
of 11/2 to 2 grams. It
employs a "fine -line"
elliptic stylus. $140.
Circle Reader Service
No. 110.

tinues to move ahead and you'll
find that you can update your sys-

tem for less than you might imagine.
A check of typical cartridge stylus

replacements shows that their cost is
anywhere from 35 to 60 per cent of
the cost of a cartridge with stylus in-
stalled. While Empire, Audio Technica
and others champion cartridge rather
than stylus replacement as a means to
enjoying state-of-the-art technology,
often the incremental improvements
are not audible, even to critical ears,
if the cartridge with worn stylus is but
one or two years old. If you are com-
pletely satisfied with how your car-
tridge sounds, you might be wiser to
replace the stylus and wait for the
next go-round-at which point the art/
science of cartridges may have ad-
vanced sufficiently for you to hear a
significant improvement in sound.
(Suggestion: Meanwhile invest some of
your savings in a sample direct -to -disc
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type recording, for a new sonic thrill
-to show that your favorite cartridge
can still do a fine job-or to point up
the fact that perhaps it is not as good
as you've been thinking it is.)

Manufacturers supply stylus replace-
ment guides, showing which number is
needed for a given cartridge. Relative
to stylus replacements, try to stick with
those made by the manufacturer of
your cartridge, rather than one made
by another manufacturer. Shure, for
example, notes that its tests of 241
styli not manufactured by Shure, but
being sold as replacements for Shure

Pickering's XSV 3000 pickup
has a recommended

tracking force range of V2
to 11/2 grams. It uses a

StereohedronTu stylus and
a tracking brush which

cleans the groove ahead of the
stylus. $99.95. Circle No. 120.

cartridges, showed that only one could
pass the basic production line inspec-
tions that all Shure styli must pass.

A Marketplace Sampler. Over 25
companiei produce phono cartridges
that are marketed in the United States.
To give a rundown on all the com-
panies and all their pickups would be
impossible outside the scope of a direc-
tory. What we'll do here is highlight
the offerings of several representative
producers, to give you an idea of
what's "out there."

Audio-Technica has several series of
cartridges. Its "Compass" models are

Stanton's 881 S phono
pickup has a Stereo-
hedronTM stylus. It is
engineered to track
optimally in the 3/4 to
11/4 gram range. Indi-
vidual calibration test
results come packed
with each unit. $150.
Circle No. 104.

The Sonus Blue Label
pickup from Sonic
Research is suitable
for use with CD -4
records. Its recom-
mended stylus force
range is 3/4 to 11/2
grams. 1 is fitted with
a "Pathemax" stylus
tip. $125 ($185 for an
individLally calibrated
unit). Circle Reader
Service Number 103.

designed to accommodate three differ-
ent application,/tracking force needs.
Using a "V -Magnet" generating sys-
tem, they are said to offer better stereo
separation, lower distortion, better fre-
quency response, and longer record life
because the two moving magnets used
are lighter than a single magnet used
in many pickups. The spherical tipped
ATX-1, priced at $35, is for use in
lower -cost record players with required
tracking forces of 11/2 to 21/2 grams.
The ATX3E, using elliptical stylus is
for recommended tracking forces in the
1 to 2 gram range. It sells for $60. The
ATX5E with elliptical stylus in nude
mounting is for 1 to 134 gram tracking
applications. It is priced at $75. The
best selling pickups in the total Audio-
Technica line are the AT13EA at $65,
and the AT117 at $45.

Empire Scientific, with nine models
ranging from $30 to $150, reports two
best-sellers-Model 2000E/1 at $45,
and Model 2000E/3 at $70. The line
includes two deluxe 4000 series models
at $85 and $150, that have been engi-
neered for discrete four -channel (CD -
4), three matrix quad formats (SQ,
RNi, QS), as well as regular stereo
playback. Among design niceties, Em-
pire uses 4 coils, 4 poles, and 3 mag-
nets ("More than any other cartridge")
for better balance and hum rejection.
All come with nude diamond styli for
lighter tip mass.

Pickering, with 19 models, reports
the XSV3000 at $99.95 to be its best
seller. Pickering units range from
$24.95 to $139.95, the latter the XUV/
4500Q, meant for all forms of four -
channel operation as well as stereo, at
one gram or less tracking force. It uses
a "Quadrahedron" stylus tip for opti-
mum tracking in the complex grooves
of four -channel recordings and for ideal
stereo playback. In effect, the XSV is
the stereo -only version of the XUV/
4500Q. It uses a "Stereohedron" tip.

All Pickering cartridges come with a
mini -brush attached, hinged directly to
the stylus assembly. It clears the
grooves automatically and its independ-
ent action never interferes with track-
ing force. Among benefits claimed for
the brush beyond all the benefits of a
clean record, is a dampening of low
frequency arm resonances.

Bang & Olufsen of America, division
of a Danish firm, applies what it claims
is a new concept in cartridge engineer-
ing and production-measuring, balanc-
ing and permanently sealing all of the
elements of a cartridge into a unified
whole, for significantly improved per-
formance levels. The trade-off is that
the user cannot replace the stylus. But
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B & 0 justifies this by noting that,
"First, it should be understood that
while, in most cases, a replacement
stylus assembly will provide acceptable
results, there is no real guarantee that
it will meet the specifications of the
original unit." The company goes on to
say that 90 per cent of the value of a
cartridge is comprised of the stylus
assembly, and that B & O's MNIC series
of three cartridges-priced at $50, $85
and $125-"simply reflects this reality
in construction and pricing." MNIC
stands for Moving Micro Cross, a
patented stylus/cantilever /magnet as-
sembly system that allows the effective
tip mass to be greatly reduced-for
better sound reproduction and better
stereo separation.

Stanton Magnetics, with 18 models,
reports the 681EEE as its top seller in
two stylus configurations-with an ellip-
tical stylus at $82, and with a "Stereo-
hedron" stylus at $115. Newest in the
line is the, Model 881S called "The
Professional Calibration Standard," at
$150. Stanton says the Calibration Con-
cept was "An outgrowth of the needs
of the recording industry for a car-
tridge of sufficient sophistication to be
used as a primary calibration standard
in system checkouts for linearity and
equalization." The design concept also
included producing a cartridge with
the highest possible ability to protect
records. This required a brand new tip
shape, the Stereohedron (as subse-
quently used in the 681 EEE ). This
tip combines a very large contact area
with long and narrow tracing edges,
and low dynamic mass (0.2 mg.) for
better sound characteristics and gentlest
possible treatment of the record groove.
The Professional Calibration Standard
also uses a "revolutionary new magnet
made of an exotic rare earth compound
which, because of its enormous power,
is far smaller than ordinary magnets."
The magnet also is positioned closer to
the center of rotation for low inertia.
The cartridge also features an im-
proved suspension (patented). Each
881S comes packed with individual
calibration test results.

Audio Dynamics Corp., division of
BSR Consumer Products Croup, has a
main line of six pickups in two series
(each series for a specific application),
ranging from $34.95 to $135. It also
has a variety of other cartridges as part
of a "subsidiary" group of cartridges
for a variety of other purposes, includ-
ing four -channel applications.

The ZLM and XLM Mark 3 units are
designed for fine manual and automatic
turntables, the QLM series for medium
priced manual and quality automatic

Shure's V-15
Type Ill has a

tracking force
range between

a4 and 114
grams. It comes
supplied with a
bi-radial ellip-

tical stylus and
sells for about

$90. For details,
circle Reader

Service =121.

Audio Technica's
Compass series in-

cludes three
models. At the top

of the series, the
ATX-5E tracks at

1 to 1.75 grams
and sells for about

$75. Write A -T at
33 Shiawassee, olisorm

Fairlawn, OH
44313, for further

details.

turntables. The best sellers of the main
line are the XLM Mark 3 at $110 and
the QLM Mark 3 at $79.95.

ADC's latest claim to cartridge fame
is a new stylus configuration in its $135
odel ZLM. It is called the "Aliptic Tip,"
and is said to combine the virtues of
elliptical and Shibata types without
their shortcomings. Elliptic types con-
tact the groove walls in only two small
places; Shibatas thrust down far into
the groove, to sometimes "ride" dust in
the grooves, for distorted results. The
Aliptic tip contacts the record walls at
two broad areas, but remains high
enough from the groove bottom to pre-
vent sound contamination by dust.

Following a series of extensive use/

Denon's DL -103D
is a moving coil
type phono pickup
with a recom-
mended tracking
force range of 0.2
to 1.5 grams. $267.
For details, write
American Audio -
port, 1407 N.
Providence Rd.,
Columbia, MO
65201.

PICKUPS

AKG's P8E phono
pickup is a low -mass
moving iron design
with a recommended
tracking force range
of 34 to 114 grams. Its
price is about $100.
For details, circle
Reader Service =79.

wear tests conducted by CBS Labora-
tories, ADC asserts that its cartridges
produce less record wear than virtually
any cartridge made in the U.S. today.

A relative newcomer to the cartridge
field is Sonic Research, producer of the
Sonus line. Founded by Peter Pritchard,
former founder and president of Audio
Dynamic Corp., it offers five high defi-
nition cartridges ranging from $60 to
$185. The firm's philosophy is summed
up in this statement: "The SONUS
cartridge has been conceived as the
means to narrow the gap between ac-
cepted standards of fidelity and those
potentially attainable from today's best
records." Sonic makes no claims for

(Continued on page 82)
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Marantz 2385 - $1095.00
Circle No. 80 On Reader Service Card

RECEIVERS

MARANTZ 2385 AM/FM STEREO RECEIVER
A high performance high power receiver with unusually wide tone

and filter control equalization. $1095 00 in metal cabinet.

Description: An AM FM stereo receiver FTC -rated at 185 watts
RMS per channel into 8 ohms with no more than 0.05% THD from
20,000 Hz. Features ,nclude a stereo beacon, FM center -channel
meter, AM, FM sigral strength meter that also doubles as an FM
mjltipath indicator, rear apron "pocket" for an optional Dolby
FM decoder that is switched in by a 75 25 uSec FM de -emphasis
selector, dual turnover bass (100, 250 Hz) and treble (5,000,
10,000 Hz) tone controls, a midband tone control, 9,000 and
15,000 Hz 18 dB octave high filters, front panel tape dubbing
ja:ks (that preempt the connections to the rear apron =2 tape
jacks), peak indicator lamps that show when the amplifier is driven
into overload (clipping), adjustable FM mute level, and an output
held -off to prevent power supply turn -on transients from being fed
to the speakers.

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

Controls are provided for volume, balance, concentric -clutched
bass, concentric -clutched midband, concentric -clutched treble,
tone control modes: out, in (normally, with 250 Hz and 5,000 Hz
turnovers), in (with 100 Hz turnover) in (with 10,000 Hz turnover),
in (with 100 and 10,000 Hz turnovers), mono stereo modes, and
input FM de -emphasis selection. There are switches for power,
tape copy 1 to 2, tape copy 2 to 1, tape monitor 1, tape monitor 2,
MPX noise filter, rrul:ipath meter knction, 15,000 Hz high filter,
9,000 Hz high filter, loudness compensation, FM mute, speaker
system =1, and speaker system =2. The FM mute threshold ad-
justment is on the rear apron.

The FM antenna input is 75 300 ohms or a 75 ohm coaxial
ja:k. A rod antenna and external coinection are providect for AM.
Switched and unswitched AC outlets are provided.

Overall dimensio-is are 191/4 in. wide x 7 in. high x 171/4 in. deep.
Weight is 57.2 lbs.

Performance-FM Tuner: Full lim,ting was attained with 9 uV.
The monophonic high fidelity sensitivity (60 dB quieting) measured
7.7 uV. The stereo high fidelity sensitivity (55 dB quieting) was
55 uV. The FM mute could be adjusted to release within the range
of 9 to 300 uV (9 uV also being the stereo threshold level).

At standard test level the stereo frequency response with 75
uSec de -emphasis measured +0 '-1 dB from 20 to 15,000 Hz.
Wth 25 uSec de -emphasis the stereo frequency response measured
+0/-0.6 dB from 20 to 15,000 Hz. Monophonic distortion meas-
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TEST REPORTS RECEIVERS
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Marantz 2385 - $1095.00
Circle No. 80 On Reader Service Card

Onkyo TX -1500 - $209.95
Circle No. 81 On Reader Service Card

IS WPC

o.% 0,5-torfdar,

urdd 0.2% THD. Stereo distortion was 0.3% THD. Note: Distortion
values approximately 50% lower was attained with the tuning
slightly off the meter -indicated center channel. The signal-to-noise
ratio measured 76 dB. Stereo separation was 40+ dB. Selectivity
was very good.

Performance-AM Tuner: Somewhat better than average with
notably low background noise level.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 215 watts RMS. The frequency response at 215
watts '8 ohms measured +0'-0.4 dB from 20 to 20,000 Hz at a
distortion no higher than 0.38% THD at any frequency.

The tone control range depends on the turnover frequency. At
50 Hz: with a 250 Hz turnover (normal), the range measured -4714
dB; with a 100 Hz turnover, the range measured --10 dB. At 10,-
000 Hz: with a 5,000 Hz turnover (normal) the range was ±10 dB;
with a 10,000 Hz turnover the range was ±3 dB. The midband tone
control is centered on 1000 Hz and provides a range of :+:6 dB.

The magnetic input hum and noise measured -66 dB separation
was into the noise level.

Overall, the amplifier is conservatively rated by the manufacturer
and actual performance exceeded the specifications.

ONKYO TX -1500 AM/FM STEREO RECEIVER
Suitable for smaller playroom -type systems. $209.95 in wood

cabinet.

Description: An AM FM stereo receiver FTC -rated at 15 watts
RMS per channel into 8 ohms with no more than 0.5% THD from
20 to 20,000 Hz. Features include a stereo beacon, AM FM signal
strength tuning meter, automatic dub from one recorder to an-
other, and servo -lock FM tuning-an AFC (automatic frequency
control) that is applied in conjunction with the FM mute (the lock
is off when the mute is off).

There are inputs for magnetic phono and two tape. The #2 tape
is also designated as an aux input. Outputs are piovided for two
speaker systems, two tape, and phones.

There are controls for tuning, volume, balance, engeil bass,
ganged treble, input selection, and speaker selection. witches for
power, mono/stereo, FM mute with lock, tape monitor 1, and tape
monitor 2. Auto -dub is applied when both tape monitor switches
are depressed.

The FM antenna input is 300 ohms. A rod antenna and external
connection are provided for AM. There is one switched AC outlet.

Overall dimensions are 17-5 16 in. wide x 51/2 in. high x

12-3 "16 in. deep. Weight is 16.1 lbs.
Performance-FM Tuner: Full limiting was attained with 4.5 uV.

The monophonic high fidelity sensitivity (60 dB quieting) measured
8.5 uV. The stereo high fidelity sensitivity (55 dB quieting) meas-
ured 60 uV. Full mute release attained with 2.5 uV.

At standard test level the stereo frequency response measured
0.2 -2.5 dB from 20 to 15,000 Hz. Monophonic distortion meas-

ured 0.1% THD. Stereo distortion was 0.4% THD. The signal-to-
noise ratio measured 73 dB. Stereo separation was 40+ dB.
Selectivity was good.

The servo -lock FM tuning (AFC) action was moderate and
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[1] 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 as equal to other average -rated receivers in
the same price range, is superior to an average $800 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.

D Worst case: The test results give!) 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.

El 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.

would lock a station's tuning if the signal was originally tuned
anywhere within the main sideband area.

Performance-AM Tuner: Essentially average with slightly lower
than average background noise.

Performance-Amplifer: The power output per channel with both
channels driven 20 to 20,000 Hz into 8 ohms measured 15.4
watts RMS. The frequency response at 15.4 watts/8 ohms meas-
ured ±0.5 dB from 20 to 20,000 Hz at a distortion no higher than
0.18% THD at any frequency.

The' ton% control range measured +14/-16 dB at 50 Hz;
+12/-13 dB at 10,000 Hz.

The magnetic input hum and noise measured -79 dB; stereo
separation was 53 dB.

OPTONICA SA -4141 AM/FM STEREO RECEIVER
This receiver features an "air check' reference signal for use

when making recordings from FM broadcasts. $399.95 includes
metal cabinet with wood trim.

Description: An AM FM stereo receiver F-C-rated at 65 watts
per channel into 8 ohms with no more than 0.09% THD from 23
to 20,000 Hz. Features include a stereo beacon, FM center -channel
and AM FM signal strength tuning meters, "air check" (a 400 Hz
oscillator calibrated to FM signal levels for pre -adjustment of tape
recorders), automatic dub to or from either of two recorders, and
an output hold -off that prevents power supply turn -on transients

Onkyo TX -1500 - $209.95
Circle No. 81 On Reader Service Card
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Optonica SA -4141 - $399.95
Circle No. 90 On Reader Service Card

MARCH/APRIL 1978 53



TEST REPORTS RECEIVERS

Optonica SA -4141 - $399.95
Circle No. 90 On Reader Service Card
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Rotel RX-403 - $230.00
Circle No. 87 On Reader Service Card

from being fed to the speakers.
Inputs are provided for two magnetic phono, aux, and two tape.

Outputs for two speaker systems, two tape, and phones.
There are controls for tuning, volume, balance, ganged bass,

ganged treble, input selection, and speaker selection. Switches for
power, 20 dB audio mute, low filter, high filter, stereo mono, loud-
ness compensation, tape dub selection, tape monitor selection, AM,
FM, FM mute, and "air check."

The FM input is 75 300 ohms. A rod antenna and external con-
nection are provided for AM. There are switched and unswitched
AC outlets.

Overall dimensions are 215e in. wide x 6-15 32 in. high x

15-27 32 in. deep. Weight is 35.6 lbs.
Performance-FM Tuner: Full limiting was attained with 8 uV.

The monophonic high fidelity sensitivity (60 dB quieting) measured
14 uV. The stereo high fidelity sensitivity (55 dB quieting) was
105 uV. Full mute release was attained with 6.5 uV.

At standard test level the stereo frequency response measured
0.5/-1.8 dB from 20 to 15,000 Hz. Monophonic distortion meas-

ured 0.07% THD. Stereo distortion was 0.22% THD. The signal-
to-noise ratio measured 73 dB. Stereo separation was 38 dB. Se-
lectivity was good.

The "air check" signal level to the tape recorders was 3 dB be-
low the level equal to 100% modulation of the FM transmitter. To
avoid excess recording level adjust the recorder's controls so the
"air check" VU reading is 3 dB below what you use as the maxi-
mum recording level.

Note: The mono and stereo distortion are considerably reduced
below the above values when the tuning is very slightly off the
meter -indicated center channel.

Performance-AM Tuner: Average with somewhat poorer than
average image rejection at the high end of the dial.

Performance-Amplifier: The power output per channel at the
clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 65.5 watts RMS. The frequency response at 65.5
watts 8 ohms measured + 0.6 -0.3 dB from 20 to 20,000 Hz at a
distortion no higher than 0.05% THD at any frequency.

The tone control range measured + 12 -15 dB at 50 Hz; ±10
dB at 10,000 Hz.

The magnetic input hum and noise measured -59 dB; stereo
separation was 57 dB.

ROTEL RX-403 AM/FM STEREO RECEIVER
Good performance for an almost rockbottom price. $230.00 in

wood cabinet.

Description: An AM FM stereo receiver FTC -rated at 25 watts
RMS per channel into 8 ohms with no more than 0.2% THD from 20
to 20,000 Hz. Features include a stereo beacon, AM FM signal
strength tuning meter, and an FM mute controlled by the mono
stereo selector; the mute is always on for stereo, off for mono.

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

Controls are provided for tuning, volume, balance, ganged bass,
ganged treble, and input selection. Switches for power, speaker
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system A, speaker system B, hi -filter, tape monitor, mono stereo,
and loudness compensation.

The FM antenna input is 75 300 ohms and a 75 ohm coaxial
jack. An internal antenna and external connection are provided
for AM. There is one switched AC outlet.

Overall dimensions are 18.5 in. wide x 5.3 in. high x 10.8 in.
deep. Weight is 15.4 lbs.

Performance-FM Tuner: Full limiting was attained with 7.5 uV
input. The monophonic high fidelity sensitivity (60 dB quieting)
measured 11 uV. The stereo high fidelity sensitivity (55 dB quiet-
ing) was 55 uV. Full mute release was attained with 5 uV.

At standard test level the stereo frequency response measured
+0.5 -3 dB from 30 to 15,000 Hz. Monophonic distortion was
0.22% THD; stereo distortion was 0.3% THD. The signal-to-noise
ratio measured 69 dB. Stereo separation was 40 + dB. Select.vity
was good.

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

clipping level with both channels driven 20 to 20,000 Hz into 8
ohms measured 24.5 watts RMS. The frequency response at 24.5
watts 8 ohms measured +0.6 -0 dB from 20 to 20,000 Hz at a
distortion no higher than 0.09% THD at any frequency.

The tone control range measured +9/-11 dB at 50 Hz; ±-9
dB at 10,000 Hz. The magnetic input hum and noise measured
-65 dB; stereo separation was 55 dB.
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Circle No. 87 On Reader Service Card
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INTEGRATED AMPLIFIERS

ONKYO A-5 INTEGRATED STEREO AMPLIFIER
A notably outstanding deep bass, yet the price is moderate. $250.

Description: An integrated stereo amplifier FTC -rated at 45 watts
RMS per channel into 8 ohms with no more than 0.1% THD f-om
20 to 20,000 Hz. Features include individual bass and treble tone
control defeat switches, a subsonic filter (10 Hz cut-off), automatic
dub from to either of two recorders, and an output hold -off :hat
prevents power supply turn -on transients from being fed to the
speakers.

There are inputs for two magnetic phono, tuner, and two tape.
Outputs for two speaker systems, two tape, and phones. Preampli-
fier outputs and main amplifier inputs are available on the rear
apron.

Controls are provided for volume, balance, ganged bass, ganged
treble, input selection, speaker selection, tape monitor selector,
and tape dub selector. There are switches for power, bass :one
control defeat, treble tone control defeat, subsonic filter, mono'
stereo, loudness compensation, and 20 dB audio muting.

Two unswitched and a switched AC outlet are provided.
Overall dimensions are 171/2 in. wide x 61/4 in. high x 15 in. deep.

- Weight is 25.8 lbs.
Performance: The power output per channel at the clipping level

with both channels driven 20 to 20,000 Hz into 8 ohms measured
51.5 watts RMS. The frequency response a: 51.5 watts 8 ohms
measured +0.2 "-0.5 dB from 20 to 20,000 Hz at a distortion no
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Onkyo A-5 - $250.00
Circle No. 81 On Reader Service Card
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Optonica SM-3636 - $399.95
Circle No. 90 On Reader Service Card

higher than 0.03% THD at any frequency. (In fact, the distortion
value was constant from 20 to 20,000 Hz-an unusual measure-
ment which indicates excellent design.)

The tone control range measured -4 10 '-13 dB at 50 Hz;
+10 '-19 dB at 10,000 Hz.

The subsonic filter has essentially no effect at 20 Hz (less than
1 dB attenuation at 20 Hz when the filter is switched in).

The magnetic input hum and noise was -66 dB; separation was
into the noise level.

The listening panel reported an overall excellent sound quality
with an outstanding deep bass, particularly with smaller "book-
shelf size" speakers.

OPTONICA SM-3636 STEREO AMPLIFIER
Features notably low distortion and very good overload recovery.

Overall, notably good sound quality. $399.95 includes metal cabinet
with wood trim.

Description: An integrated stereo amplifier FTC -rated at 60
watts RMS per channel into 8 ohms with no more than 0.09% THD
from 20 to 20,000 Hz. Features include a phono input with front
panel selection of 22,000, 47,000, or 100,000 ohm input impe-
dance, dual turnover bass (600, 300 Hz) and treble (3,000, 15,-
000 Hz) tone controls, tone control defeat, automatic dub from or
to either of two recorders, and an amplifier output hold -off that
prevents power supply turn -on transients from being fed to the
speakers.

There are inputs for two magnetic phono (one with user -selected
input impedance), tuner, aux, and two tape. Outputs for two speak-
er systems, two tape, and phones. The preamplifier outputs and
main amplifier inputs are available on the rear apron.

Controls are provided for volume, balance, ganged bass, ganged
treble, stereo mono modes, input selection, output selection, and
phono 1 input impedance. There are switches for power, bass
turnover frequency, treble turnover frequency, tone control defeat,
low cut, high cut, loudness compensation, 20 dB audio mute, tape
dub selection, and tape monitor selection.

One switched and two unswitched AC outlets are provided.
Overall dimensions are 17-7 16 in. wide x 5-11 16 in. high x

14-5 16 in. deep. Weight is 33.7 lbs.
Performance: The power output at the clipping level with both

channels driven 20 to 20,000 Hz into 8 ohms measured 67.8 watts
RMS. The frequency response at 67.8 watts 8 ohms measured
-+-0 -0.3 dB from 20 to 20,000 Hz at a distortion no higher than
0.06% THD at any frequency.

The tone control range depends on the setting of the turnover
controls. At 50 Hz: with both the 300 and 600 Hz turnovers, the
range measured ±12 dB. At 100 Hz: the range was ±8 dB with a
300 Hz turnover, ±10 dB with a 600 Hz turnover. At 10,000 Hz:
with a 3,000 Hz turnover, the range was +5 -8 dB; with a 15,000
Hz turnover, the range was +-9 -15 dB.

The magnetic input hum and noise measured -71 dB; stereo
separation was effectively into the noise at -64 dB.
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ROTEL RA -713 INTEGRATED STEREO AMPLIFIER
Provides considerable power at moderate cost. Good choice when

used with moderately efficient speakers. $260.00 in metal cabinet.

Description: An integrated stereo amplifier FTC -rated at 45
watts RMS per channel into 8 ohms with no more than 0.1% THD
from 20 to 20,000 Hz. Features include left and right power out-
put meters calibrated from 0 to 100 watts into 8 ohms with as-
sociated dB scales, automatic dub from to either of two recorders,
and an output hold -off that prevents power supply turn -on transi-
ents from being fed to the speakers.

There are inputs for magnetic phono, aux, tuner, and two tape.
Outputs or two speaker systems, two tape, and phones. (Note: one
of the two tape input output connections is exclusively GIN-
without phono jacks.) The preamplifier outputs and main amplifier
inputs are available on the rear apron.

Controls are provided for concentric volume balance, ganged
bass, ganged treble, and input selection. There are switches for
power, speaker system A, speaker system B, low filter, high filter,
loudness compensation, 15 dB audio mute, stereo mono modes,
and tape dub/monitor selector.

Two switched AC outlets are provided.
Overall dimensions are 16.5 in. wide x 5.6 in. high x 12 in.

deep. Weight is 24.2 lbs.
Performance: The power output per channel at the clipping level

with both channels driven 20 to 20,000 Hz into 8 ohms measured
45.1 watts RMS. The frequency response at 45.1 watts 8 ohms
measured -0.4 dB from 20 to 20,000 Hz at a distortion
no higher than 0.045% THD at any frequency.

The tone contol range measured -t13 dB at 50 Hz; ±11 cB at
10,000 Hz.

The magnetic input hum and noise measured 64 dB; separation
was 54 dB.

The power output meters had a frequency response of +0/-2.8
dB from 20 to 10,000 Hz, falling to -4 dB at 20,000 Hz. Power
readings are within 10% of the indicated value. A

YAMAHA CA -2010 INTEGRATED STEREO AMPLIFIER
Full power distortion approaches the low va'ues usually associated

with preamplifiers. Features optional Class A operation. $780.00 in
wood cabinet.

Description: An integrated stereo amplifier FTC -rated at 120
watts per channel into 8 ohms with no more than 0.02% THD from
20 to 20,000 Hz. Features include switch -selected Class A opera-
tion which provides 30 watts per channel; two magnetic phono
inputs, one of which can switch in a head amplifier for a moving
coil (MC) pickup or loads for MM (standard magnetic) pickups of
47,000, 68,000 and 100,000 ohms; dual range turnover bass (125,
500 Hz) and treble (2,500, 8,000 Hz) tone controls; separate tape
input and amplifier input selectors; automatic dub to and from
either of two recorders; left and right power output meters cali-

Rotel RA -713 - $260.00
Circle No. 87 On Reader Service Card
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Yamaha CA -2010-$780:00
Circle No. 101 On Reader Service Card

AIWA AD -6800 - $650.00
Circle No. 102 On Reader Service Card

brated in dB and 0.01 to 200 watts into 8 ohms, with the meters
also serving as output level indicators for the tape outputs; 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 one tries to drive it into overload.

There are inputs for MC MM (magnetic) phono, MM phono,
tuner, aux, and two tape. Outputs for two speaker systems, two
tape, and phones. The preamplifier outputs and main amplifier
inputs are available on the rear apron.

Controls are provided for concentric volume balance, ganged
bass, ganged treble, input tape monitor selection, tape input tape
dub selection, phono mode selector, mono stereo modes, and
speaker selection. There are switches for power, Class A Class B,
subsonic filter, high filter, bass turnover frequency, treble turnover
frequency, 20 dB audio mute preamplifier output cut-off, and
meter selector (power output or tape output level). There are
switches on the rear apron for preamplifier main amplifier separa-
tion and a mode switch that provides main amplifier operation
down to DC or inserts a blocking capacitor for DC blocking and
isolation from subsonic frequencies.

There are three unswitched and one switched AC outlet.
Overall dimensions are 18'8 in. wide x 6-11 16 in. high x 14-

13 16 in. deep. Weight is 44 lbs.
Performance: The power output per channel at the clipping

level with both channels driven 20 to 20,000 Hz into 8 ohms
measured 121.7 watts RMS. The frequency response at 121.7
watts 8 ohms measured +0 '-0.2 dB from 20 to 20,000 Hz at a
distortion no higher than 0.02% THD at any frequency.

In the Class A mode the maximum power output per channel
at the clipping level measured 32.8 watts RMS with the same
distortion vs. frequency characteristics.

The tone control range depended on the setting of the turnover
switches. At 50 Hz: the range measured , 7 dB with a 125 Hz
turnover; --t10 Hz with a 500 Hz turnover. At 10,000 Hz: the range
measured ±8.5 dB with a 2,500 Hz turnover; 3.5 dB with an
8,000 Hz turnover.

With the subsonic filter switched in the frequency response at
20 Hz was down only 1 dB. The magnetic input hum and noise
measured -74 dB; separation was 64 dB.

The moving coil phono input selector switch cut in a head
amplifier that provided 8 dB extra gain for the #1 phono input.

The power output meters had an essentially ruler flat frequency
response from 20 to 20,000 Hz, and output power indications were
within 10% of the actual output at all power levels.

The listening panel reported excellent sound quality, particuarly
in the deep bass, but could not discern any difference in sound
between the Class A and Class B (high power) modes.

CASSETTE DECKS

AIWA AD -6800 DOLBY CASSETTE DECK
Magnificent! Superb human engineering. $650.00 in metal cabinet

Description: A front -loading Dolby cassette deck featuring equal-
ization and bias selectors and individual fine bias adjust controls
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for standard (LH), Ferrichrome, and chromium dioxide tapes. It
also includes a built-in independent two-tone (400,8000 Hz) test
system, with its own simultaneous playback head, which is used
for precisely adjusting the bias for any type or brand of tape. The
bias -adjust conditions are automatically indicated on the VU me-
ters when the test system is switched on: ideal bias adjustment is
attained when the left meter (400 Hz) and right meter (8000 Hz)
both indicate the same reading.

The VU meters have two independent pointers with independent
scales. One pointer is standard VU, the second pointer is peak in-
dicating, or peak -hold (which indicates the maximum peak values
of any signal duration).

Other features include a record level limiter, automatic end of
tape stop 'disengage, memory reset counter, unswitched AC outlet,
and a control socket for "player sync" that permits the recorder to
be started remotely by a matching record player's tonearm drop.
(The record player, the AP -2200 with the sync connections, is an
optional accessory.)

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

Controls are provided for friction -clutched left and right record
level and friction -clutched left and right output level. Miniature
contols are provided for LH, Ferrichrome, and chromium dioxide
fine bias adjustment.

There are switches for power, input bias test selection, Dolby/
Dolby with MPX filter, tape bias selector, tape equalization selector,
peak meters on (VU meters are always on), peak -hold meter mode
for peak meters, record limiter, and counter memory on -off.

The tape mechanism has piano keys for the record interlock,
REW, FWD, FF, stop 'eject, pause (and timer control), and loading
door control.

Overall dimensions are 187/8 in. wide x 634 in. high x 13-13.'16
in. deep.

Performance: The playback frequency response from a standard
test tape with a 50 to 10,000 Hz range measured +0.5/-1.5 dB.

Note: All tests were conducted with the bias optimized for each
tape through the built-in test system.

Using BASF Professional Type I tape: without Dolby, the record
play frequency response was essentially ruler flat from 30 to 14,-
000 Hz, down 1.8 dB at 15,000 Hz and 1.2 dB at 20 Hz. Distortion
at the meter -indicated 0 -VU record level was 0.3% THD with 8 dB
headroom to 3% THD. The signal-to-noise ratio referenced to 0 -VU
record level was 46 dB. With the Dolby active, the response was
similar but down 1.8 dB at 13,000 Hz, 4 dB down at 14,000 Hz.
Distortion and headroom remained the same. The signal-to-noise
ratio measured 50 dB wideband, 58 dB narrowband.

Using Sony Ferrichrome: with Dolby, the ecord/play response
measured +0 '-1.8 dB from 30 to 14,000 Hz, down 2 dB at 20
and 15,000 Hz. Distortion at the meter -indicated 0 -VU record level
was 1% THD with 6 dB headroom to 3% THD. The signal-to-noise
ratio referenced to 0 -VU record level was 56 dB wideband, 62 dB
narrowband.

Using BASF Professional Type II chromium dioxide tape: with
Dolby the record /play response measured +2/-0.5 dB from 20 to
20,000 Hz (+2 dB below 100 Hz). Distortion at the meter -indicated
0 -VU record level was 0.8% THD with 8 dB headroom to 3% THD.
The signal-to-noise ratio referenced to 0 -VU record level was 56

AIWA AD -6800 - $650.00
Ci-cle No. 102 On Reader Service Card
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AIWA AD -6800 - $650.00
Circle No. 102 On Reader Service Card
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Fisher CR-5110 - $249.95
Circle No. 69 On Reader Service Card

dB wideband, 61 dB narrowband.
The maximum output level coresponding to a 0 -VU record level

was nominally 800 mV.
Wow and flutter measured 0.1% steady.
The record level limiter has a fast attack and a relatively slow

release (could be a little faster). The cut -in level is a shade below
maximum record level (3% THD) when dealing with transient
waveforms (such as program material)-overall, very effective.

The combination (dual) VU and peak indicating meters are
superb. At first it's very confusing to see two pointers indicating
different values. But one does get the hang of it and the peak
system insures lowest distortion coincident with highest record-
ing level. (The meters are the best illustration of peak vs. VU in-
dication we have seen-beats any article on the subject.)

As for the built-in test system for bias adjustment: it is mag-
nificent. With a little experience it's possible to virtually tailor the
response to your own needs, such as ruler flat, rising highs, etc.

The bias test system works in conjunction with a third head that
is used only for the bias test(s), it has no function in the normal
sound reproduction process. The front panel of the machine, how-
ever, states "3 -head", which by common understanding implies
simultaneous record play (or monitor) of the program signal. The
statement is misleading and is the only blemish on an otherwise
outstanding cassette deck, the first of the next generation of hi-fi
cassette equipment. A

FISHER CR-5110 CASSETTE RECORDER
A front -loading deck of uncommonly small size. $249.95 in wood

cabinet.

Description: A front -loading stereo cassette deck featuring
Dolby, three -head system for simultaneous record play monitoring,
a selector for "normal", ferrichrome, and chromium dioxide tapes,
two calibrated VU meters, automatic end -of -tape stop disengage,
and a reset counter.

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

Controls are provided for left and right record level. Switches for
power, Dolby on -off, tape type, and tape source monitor.

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

Overall dimensions are 13.7 in. wide x 4.7 in. high x 11.4 in.
deep.

Performance: The playback frequency response from a standard
test tape was down 10 dB at 2500 Hz because the head was not
in standard alignment, though it is in alignment to itself for
recordings made on the machine.

Using TDK-D tape: without Dolby, the record play frequency
response measured +2/-3 dB from 40 to 15,000 Hz. Distortion
at the meter -indicated 0 -VU record level was 2.5% THD with 3
dB headroom to 3% THD. The signal-to-noise ratio referenced to
0 -VU record level measured 50 dB.

With the Dolby active the record play frequency response mea-
sured +2.8!-3 dB from 40 to 13,300 Hz. Distortion and headroom
remained the same. The signal-to-noise ratio referenced to 0 -VU
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record level was 56 dB wideband, 60 dB narrowband.
Using Sony ferrichrome tape: with Dolby, the record play fre-

quency response measured +1.5 -3.2 dB from 40 to 14,000 Hz
(with a dip of 3.2 dB at 50 Hz). Distortion at the meter -indicated
0 -VU record level was 2% THD with 6 dB headroom to 3% THD.
The signal-to-noise ratio referenced to 0 -VU record level was 56
dB wideband, 61 dB narrowband.

Using TDK-SA tape (for the chromium dioxide mode): the
record play frequency response measured +1.6,'-2 dB from 40
to 13,000 Hz. Distortion at the meter -indicated 0 -VU record level
was 5% THD. The signal-to-noise ratio referenced to 0 -VU record
level measured 57 dB wideband, 63 dB narrowband.

The output level corresponding to a 0 -VU record level was
nominally 700 mV.

Wow and flutter measured 0.3% with peaks to 0.4%.
The simultaneous playback is only for monitoring while recDrd-

ing; it does not have Dolby deprocessing when recording and the
user hears the "boosted" highs. During normal playback the ma-
chine switches in the combination record play head for hi-fi play-
back, and this head is used regardless of the position of the tape
source monitor switch. (The manual does not clearly explain that
the simultaneous playback is only a monitor to check a recording
in progress, and is not a full fidelity output.)

SCOTT CD -87R CASSETTE DECK
Provides lots of headroom and a better than average signal-to-

noise ratio. $349.95.

Description: A front -loading Dolby cassette deck featuring bias
and equalization selectors for "normal", Ferrichrome, and cnro-
mium dioxide tapes, left and right calibrated VU meters, a peak
record level indicator lamp, a memory reset counter, a tape path
access "door" (for head capstan cleaning), and an automatic end -
of -tape stop disengage.

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

Controls are provided for concentric -clutched left and right
record level, and ganged output level. There are switches for power,
input selection, Dolby Dolby with MPX filter, tape bias, tape equal-
ization, and memory counter on -off.

The tape mechanism has piano key controls for the record in-
terlock, REW, forward, FF, stop, pause, and e,ect.

Overall dimensions are 183/8 in. wide x 51/4 in. high x 131/4 in.
deep. Weight is 18.3 lbs.

Performance-FM Tuner: The frequency response from a stand-
ard test tape with a 50 to 10,000 Hz range measured +1 -0.8
dB.

Using BASF Studio Tape: without Dolby, the record play fre-
quency response measured +1.2 '-1.8 dB from 20 to 15,000 Hz.
Distortion at the meter -indicated 0 -VU record level was 0.4% THD
with 9 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to,O-VU record level was 49 dB.

With the Dolby active, the record play frequency response meas-
ured +1.5/-3 dB from 20 to 12,000 Hz. Distortion and headroom
remained the same. The signal-to-noise ratio dvas 51 dB wideband,

331
a 3111333

Fisher CR-51 10 - $249.95
Cicle No. 69 On Reader Service Card

Scott CD -87R - $349.95
Ci-cle No. 91 On Reader Service Card
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Scott CD -87R - $349.95
Circle No. 91 On Reader Service Card

TEAC A-650-$650.00
Circle No. 10 On Reader Service Card

60 dB narrowband.
Using Sony Ferrichrome tape: with Dolby, the record play fre-

quency response measured 0 -3 dB from 20 to 12,000 Hz. Dis-
tortion at the meter -indicated 0 -VU record level was 0.4% THD
with 7 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to 0 -VU record level was 51 dB wideband, 61 dB narrow -
band.

Using BASF Professional II chromium dioxide tape: with Dolby,
the record play frequency response measured +0/-3 dB from 20
to 11,000 Hz. Distortion at the meter -indicated 0 -VU record level
was 0.8% THD with 6 dB headroom to 3% THD. The signal-to-noise
ratio referenced to 0 -VU record level was 54 dB wideband, 63 dB
narrowband.

The maximum output level corresponding to a 0 -VU record level
was nominally 320 mV.

Wow and flutter measured 0.12% with peaks to 0.14%.
The peak indicator recording lamp illuminates when the signal

level exceeds 0 -VU by 3 dB (generally allowing 3 to 6 dB "extra"
headroom).

TEAC A-650 DOLBY CASSETTE DECK
Features outstandingly low wow and flutter-comparable to the

best reel-to-reel equipment-and excellent Dolby tracking. $650.

Description: A front -loading Dolby cassette deck featuring two
motor drive (one for the capstan, the other for the reels), solenoid
push-button control of the tape mechanism allowing direct drive
changes without an intermediate stop, microphone line input mix-
ing, two calibrated VU meters, left and right peak record level in-
dicators, bias and equalization selectors for "normal," Ferrichrome
and chromium dioxide tapes, automatic end of tape stop disen-
gage, a memory reset counter with stop or automatic play from
rewind, a record mute which leaves the tape mechanism in the
record mode with the audio signal muted (for selected program -
segment erasure), and a record level limiter.

There are inputs for microphones and line. Outputs for line

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

microphone record level, concentric -clutched left and right line
record level, and concentric -clutched left and right output level.
There are switches for power, bias, equalization, record level
limiter, Dolby Dolby with MPX filter, FM Dolby Dolby copy, and
memory counter on 'off/auto start. Left and right FM Dolby cali-
brate controls are provided on the rear apon.

The tape mechanism has touch -to -operate pushbuttons for the
record interlock, forward, FF, REW, stop, pause, and record mute.
There is a lever control for cassette eject.

Overall dimensions are 17516 in. wide x 7 in. high x 12% in.
deep. Weight is 2834 lbs.

Performance: The playback from a standard test tape with a 50
to 10,000 Hz frequency range measured + 0.5 -1 dB.

Using TDK-SD tape: Without Dolby, the record play frequency
response measured +1.5/-1 from 30 to 13,000 Hz, down 3 dB at
14,000 Hz. Distortion at the meter -indicated 0 -VU record level was
1.2% THD with 7 dB headroom to 3% THD. The signal-to-noise
ratio was 46 dB.
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With the Dolby active, the record play frequency response was
 2 dB from 30 to 13,000 Hz, down 5 dB at 14,000 Hz. Distortion

at the meter -indicated 0 -VU record level was 1% THD with 8 dB
headroom to 3% THD. The signal-to-noise ratio referenced to 0 -VU
record level measured 51 dB wideband, 57 dB narrowband.

Using Sony Ferrichrome tape: with Dolby, the record play fre-
quency response measured -f 2 -3 dB from 30 to 10,000 Hz. Dis-
tortion at the meter -indicated 0 -VU record -neasured 1.2% THD
with 8 dB headroom to 3% THD. The signal-to-noise ratio refer-
enced to 0 -VU record level was 52 dB wideband, 59 dB narrow -
band.

Using Maxell UD XL Type II tape (in preference to chromium
dioxide): with Dolby, the record play frequency response measured
+1.6/-2 dB from 30 to 13,000 Hz, down 3 dB at 14,000 Hz.
Distortion at the 0 -VU record level measured 0.9% THD wi`h 6
dB headroom to 3% THD. The signal-to-noise ratio referenced to
0 -VU record level was 55 dB wideband, 61 dB narrowband.

The maximum output level corresponding to a 0 -VU record level
was nominally 460 mV.

The peak record level lamps turn on when the record level is

5 dB above 0 -VU.
The record level limiter had no measurable effect within the

normal range of signal levels.
Wow and flutter measured a "rock steady" 0.06%. An outstand-

ing value even for professional studio recorders.
The tape mechanism's tape handling and loading is one of the

best and easiest to use we have seen. The tape control is excel-
lent. (We would specifically recommend this machine for especially
hard physical use.)

REEL-TO-REEL

PHILIPS N4504/44 TAPE DECK
An unusually light standard -sized machine. Highly portable, even

by children, $449.95.

Description: A three -speed (7.5, 3.75, IN ips), three-mjtor,
three -head system, 4 -track stereo tape deck accommodating reel
sizes to 7 inches. Features include a Philips DNL (Dynamic Noise
Limiter), automatic end -of -tape stop through metal foils user -

applied to the tape, headphone output level and balance controls,
built-in reel locks, two calibrated VU meters pre -wired socket for
an optional remote control, and a reset counter.

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

Controls are provided for ganged left -right record level, record
level balance, headphone volume, and headphone balance. There
are switches for power, stereo 'mono track selection, speed, tape
source monitor, and DNL on -off.

The tape mechanism has push button ccntrols for the record
interlock, REW, FF, start, pause, and stop.

Overall dimensions are 163/4 -in, wide x 163/4 -in. high x
deep. Weight is 18 lbs.

Performance: The playback frequency response from standard
test tapes measured -62.4 -0.2 dB from 50 to 10,000 Hz at 7.5

TEAC A-650-$650.00
Circle No. 10 On Reader Service Card
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Philips N4504/44 - $449.95
Circle No. 84 On Reader Service Card
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Philips N4504/44 - $449.95
Circle No. 84 On Reader Service Card

TEAC A-2340SX-$1000.00
Circle No. 10 On Reader Service Card

ips, i-2.5 -2.2 dB from 50 to 7500 Hz at 3.75 ips (the frequency
limits of the two test tapes).

Note: No recommendation was made as to the type of tape to
be used. We therefore selected Scotch type 212 because it de-
livered a relatively smooth response at 7.5 ips.

At 7.5 ips the record play frequency response measured 1-0.4
-2 dB from 40 to 13,000 Hz, down 3 dB at 35 and 18,000 Hz.
Distortion at the meter -indicated 0 -VU record level measured 1.5%
THD with 3 dB headroom to 3% THD. The signal-to-noise ratio
referenced to 0 -VU record level was 53 dB. Wow and flutter
measured 0.1% steady.

At 3.75 ips the record play frequency response measured +0 '
-3 dB from 35 to 10,000 Hz. Distortion at the meter -indicated
0 -VU record level was 1.1% THD with 3.5 dB headroom to 3%
THD. The signal-to-noise ratio referenced to 0 -VU record level was
55 dB. Wow and flutter measured 0.12% steady.

The output level corresponding to a 0 -VU record level was
nominally 230 mV. (Somewhat low compared to most other hi-fi
tape decks.)

The Dynamic Noise Limiter is a dynamic high frequency filter
during playback-it has no effect when recording. It attenuates
the noise -producing frequencies above 4000 Hz when the signal
level falls below a preset threshold value. It does not filter high
level sounds. In effect, it reduces tape hiss (and record noise).

Though the manual states that auto -stop is attained by applying
foil strips to the beginning and end of the tape, the deck auto-
matically disengages and stops within 10 -seconds after the tape
runs out or breaks. The only purpose of the foil would be to
provide a stop before the tape runs out.

Though the deck is unusually light in comparison to other hi-fi
decks, it is full-size. The weight reduction is accomplished pri-
marily by using a lightweight plastic for the entire cabinet and
all non -critical components.

TEAC A-2340SX 4 -CHANNEL SIMUL-SYNC STEREO TAPE DECK
Provides an easy way to make syncronized multi track recordings.

$1000.00 in wood enclosure.

Description: A two -speed (7.5, 3.75 ips), three -motor, three -head
system, 4 -track mono stereo 4 -CH recorder accommodating 5 -inch
and 7 -inch reels. Unit features SIMUL-SYNC, a means whereby the
record heads can be used as play monitors for the individual
preparation of each track for eventual in -line synchronized play.
Other features include "cue" (monitoring during fast winds), micro-
phone line mixing, individual record selectors for each track, four
calibrated VU meters, two -position bias and equalization selectors
(a chart for various popular tapes is provided), built-in reel locks, a
reset counter, automatic end -of -tape stop/disengage, and indi-
vidual source tape monitoring for each track.

There are inputs for front and rear microphones and line. Out-
puts for front and rear line and phones.

Concentric -clutched microphone line record level controls are
provided for the left front, right front, left rear, and right rear.
Standard controls are provided for the left front, right front, left
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rear. and right rear outputs. There are switches for power, speed,
2 -CH 4 -CH, equalization, bias, left front 'right front 'left rear/right
rear record modes, left front/right front zleft rear right rear source/
tape monitor, and SIMUL-SYNC selection (monitor) for tracks 1,
2, 3 and 4.

The tape mechanism has push -tabs for the record interlock,
forward, rewind, fast forward, and pause. A lever moves the tape
against the play head during high speed winding for "cue."

Overall dimensions are 18% in. x 17-5 16 in. x 83/4 in. Weight
48.5 lbs.

Performance: At 7.5 ips, the playback from a standard test tape
with a 50 to 15,000 Hz frequency range measured +2.4,'-0.5 a-
rising towards 2.4 dB at the higher frequencies.

At 3.75 ips, the playback from a standard test tape with a 50
to 15,000 Hz frequency range measured +2.4,'-0.5 dB-rising
towards 2.4 dB at the higher frequencies.

At 3.75 ips, the playback from a standard test tape with a 50 to
7,500 Hz range measured +1.2 '-0 dB.

Using Maxell UD-35 tape: at 7.5 ips, the record/play frequency
response measured +2 -1 dB from 20 to 20,000 Hz. Distortion at
the meter -indicated 0 -VU record level was 0.68% THD with 9 dB
headroom to 3% THD. The unweighted signa,-to-noise ratio refer-
enced to 0 -VU record level was 49.6 dB. Wow and flutter was
0.07% steady.

At 3.75 ips, the record/play frequency response was nominally
+1.8 -1 dB from 30 to 18,000 Hz, with a 4 dB rise at 15,000 Hz.
(With other brands of tape the rise was approximately 2 dB, but
the amount of headroom was reduced.) Distortion at the meter-

indicated 0 -VU record level was 0.9% THD with 9 dB headroom
to 3% THD. The unweighted signal-to-noise ratio referenced to
0 -VU record level was 49 dB. Wow and flutter: 0.17% steady.

The intertrack separation was 46 dB. (Very good.) The output
level corresponding to a 0 -VU meter indication was 300 mV. The
maximum output level was nominally 600 mV.

RECORD PLAYERS

The high frequency response of phono pickups is sharply affected
by the load capacity of the record player with which it is paired.
The capacitance of the record player's output cables plays an im-
portant part in determining the load capacity of a record player.
The capacitance of record player output cables varies over a broad
range of values depending on the manufacturer and particular
model number.

Beginning with this issue's test reports, we will include our meas-
urement of the total cable capacitance (including tonearm wiring).
Note: some test reports in this issue were ready for publication
before we added this measurement to our testing procedure. Thus,
no significance should be attributed to the fact that some reports
don't include the cable capacitance measurement.

Cable capacitance can be increased, if necessary, by using an
extension patch cord, whose capacitance adds to the total capaci-
tance provided by the record player. Watch for an article wHch
explains this in further detail in our next issue.

TEAC A-2340SX-$1000.00
Circle No. 10 On Reader Service Card
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Dual 604 - $250.00
Circle No. 27 On Reader Service Card

Fisher MT -6225 - $249.95
Circle No. 69 On Reader Service Card

DUAL 604 RECORD PLAYER
This unit delivered typical performance for its price range. $250.00

includes integral base and dust cover.

Description> A two -speed (33, 45 rpm) electronically controlled
record player with integral base and dust cover. Features include
full-time illuminated 33 and 45 strobes and semi -automatic op-
eration. The motor starts when the tonearm is moved off its rest.
At the end of play the tonearm lifts and returns to its rest, and
the motor is turned off.

The tonearm lift has detents at the 10- and 7 -inch diameters for
instant manual positioning from the start of the record when using

the tonearm lift drop. The detents can be turned off if desired.
There are controls for speed selection, pitch (one control serves

for both speeds), detent on off, and tonearm lift.
The tonearm has a combination sliding micro -adjust counter-

weight. The VTF adjustment is calibrated from 0 to 3 grams in 0.1

gram increments to 1.5 grams, and 0.5 gram increments to 3
grams. There is a calibrated anti -skate. The pickup mounts in a
slide -in carrier for a which a stylus overhang gauge is provided.

The tonearm rest has a positive lock.
Performance: The speeds held constant over an applied test

range of 90 to 140 volts with total immunity to transient line
voltage variations. The pitch control range measured +3.4 -6% at
33 rpm; +2.3 -4.9% at 45 rpm. Wow and flutter measured 0.06%
with peaks to 0.12%.

The tonearm's VTF calibrations were "right on," a particularly
attractive feature if you're using a pickup operating in the one
gram region.

FISHER MT -6225 TURNTABLE
Has notably low wow and flutter for its price range. $249.95

includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) electronically controlled
record player with integral base and dust cover. Features include
full-time illuminated 33 and 45 strobes and semi -automatic opera-
tion. The motor starts when the tonearm is moved off its rest.

At the end of play the tonearm lifts and returns to the rest, and
the motor is turned off.

There are controls for 33 speed, 45 speed, 33 pitch, 45 pitch,
reject (with recycle to off), and tonearm lift.

The tonearm has a micro -adjust counterweight that also serves

as a 0 to 3 gram stylus force adjustment calibrated in 0.1 gram
increments. There is a calibrated anti -skate. The pickup mounts in

a universal plug-in carrier. No stylus overhang gauge is provided

(though a measurement for ruler -adjustment is given in the

manual). The tonearm rest has a positive lock.
Performance: Both speeds held constant over an applied test

range of 90 to 140 volts with total immunity to transient line
voltage variations. The pitch control range measured i 5 -5.4% at
33 rpm; +3.4/-6% at 45 rpm. Wow and flutter measured 0.05%

with peaks to 0.1%.
The tonearm's calibrations were accurate within 0.1 gram across
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the entire range; a particularly attractive feature if you're using a

pickup operating in the one gram region.

MITSUBISHI DP-EC1 AUTOMATIC RECORD PLAYER
It improves the sound quality of even the highest quality phono

pickups. One of the most outstanding we've tested when it comes to
tracking warped records. Overall, a beautiful machine. $590.00 in-
cludes integral base and dust cover.

Description: A two -speed (33, 45) single record manual /auto-
matic record player. A photo -optical system determines the playing
speed (33 rpm for 10 -inch and 12 -inch records, 45 rpm for
7 -inch records) and the automatic tonearm ndexing. The motor
speed can be manually changed in the event the record speed does
not conform to standard size speed relationships. The photo -

optical system prevents tonearm drop when no record is on the
platter. The unit cycles to off at the end ot each play whether
manually or automatically started; it can, however, be programmed
for continuous repeat play.

The tonearm lift is considerably different from the usual lift
drop arrangement. If the start button is held down the tonearm
tracks (while lifted) across the record, and stops when the start
is released. Then the arm is dropped. The lift is combined with
the reject button. By holding the stop lift button for a second the
arm is lifted and position maintained, if the button is pressed
rapidly the unit cycles to off.

A full-time illuminated strobe for both speeds is provided,
though there is one speed adjustment (used for both speeds). Push-
button controls are provided for speed reset (manual change of
automatic speed selection), repeat play, stop (reject),'lift, and
start cue (tracking cue).

The tonearm has a micrometer -adjust counterweight that also
serves as an 0-3 gram stylus force (VTF) adjustment calibrated in
0.1 gram increments. There is a calibrated anti -skate. The pickup
mounts in a universal plug-in shell for which a stylus overhang
gauge is provided. The gauge serves several other pickup align-
ment functions, and tonearm-user adjustments allow a relatively
high degree of total pickup tonearm optimization. Low capacity
output cables are provided for use with CD -4 and stereo pickups.

Performance: All speeds held constant over an applied test volt-
age range of 90 to 140 VAC with total immurity to transient I:ne
voltage variations.

The pitch control range measured +3/-3.8% at 33 rpm; -I 3.7
-4.7% at 45 rpm. Wow and flutter measurec 0.04% with peaks
to 0.1%.

The stylus force adjustment could be set within a 0.2 gram
accuracy.

The listening panel reported excellent overall performance and
most mentioned that even the highest quality pickups appeared
to sound "somewhat better than usual" on this player. It was their
unanimous opinion that tracking of warped records was outstand-
ing, equalled by few other players they have used.

Mitsubishi DP-EC1-$590.00
Circle No. 107 On Reader Service Card
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Optonica RP -1414-$139.95
Circle No. 90 On Reader Service Card

Philips GA -437 - $119.95
Circle No. 84 On Reader Service Card

OPTONICA RP -1414 RECORD PLAYER
Has very high resistance to external shock and vibration. An

excellent budget choice if you have shakey floors and furniture.
$139.95 includes base and dust cover.

Description: A two -speed (33, 45) record player with integral
base and dust cover; user provides the pickup. The mechanism is

manual start with automatic end -of -play cycle to off. The motor
always starts when the tonearm is moved off its rest, it stops when
the arm is returned to the rest.

There are controls for speed selection, cut (reject), and tone -
arm lift.

The tonearm has an adjustable counterweight and an 0-4 gram
stylus force adjustment calibrated in full gram increments. There
is a calibrated anti -skate with stops for two grams and three
grams. The pickup mounts in a universal plug-in shell. No stylus
overhang gauge is provided. The overhang is measured to 50 cm.
with a ruler or a full scale illustration in the manual can be used
as a guide (lay the pickup and shell over the illustration).

Performance: Both speeds held constant over an applied test
range of 100 to 140 volts, with essentially total immunity to transi-
ent line voltage variations. Speed accuracy was essentially precise.
Wow and flutter measured 0.05% with peaks to 0.15%.

The tonearm's stylus force adjustment could be estimated with
1,4 -gram accuracy.

The system external shock and vibra-
tion, and is recommended when a turntable must be mounted on
shakey floors, shelves, or cabinets.

PHILIPS GA -437 TURNTABLE
Has unusually high resistance to external shock and vibration.

Good choice for shakey floors and boot-stompin' dancers. $119.95
includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) manual record player
with integral base and dust cover. The motor is started and stopped
by the tonearm lift control (motor is off when tonearm is lifted).
At the end of play the tonearm is automatically lifted and the
motor is turned off (though the tonearm remains positioned over
the record).

Controls are provided for speed selection and the tonearm lift
power control.

The tonearm has a micro -adjust counterweight that also serves
as the stylus force adjustment. A 0 to 3.5 gram scale calibrated in
0.5 gram increments is part of the tonearm rest and indicates the
vertical tracking force whenever the tonearm is in the rest. There
is a calibrated anti -skate. The pickup mounts on a plug-in carrier
for which a stylus overhang gauge is provided. The tonearm rest
has a positive lock.

Performance: The 33 rpm speed was 0.67% high: the 45 rpm
speed was 0.42% high (both essentially insignificant variations).
Both speeds held constant over an applied test range of 100 to 140
volts with total immunity to transient line voltage variations. Wow
and flutter measured 0.06% with peaks to 0.15%.
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The stylus force calibrations were "on the mark," and inter-
mediate values can be estimated within 1/8 g'am.

This record player is uncommonly insensitive to external shock
and vibration; the stylus tracks the grooves under severe external
motion conditions.

PIONEER PLC -590 TURNTABLE AND PA -1000 TONEARM
Though available as individual components the turntable and tone-

arm are also intended to be a complete record slayer assembly. -he
PC -590 is $550.00 with base and dust cover. The PA -1000 (less
pickup) is $100.00.

Description: The PLC -590 is a two -speed (33, 45) turntable
mounted on an integral base with dust cover. Several mounting
adaptors are provided to accommodate the Pioneer PA -1000 and
SME-3009 II tonearms, and a universal mount that can be cus-
tom -drilled for virtually any other component "onearm.

The motor speeds are electronically locked to a crystal 're-
quency reference (quartz lock), or they can be manually controlled
(pitch control) by a speed adjustment to ±6% of the standard
speeds. A meter -calibrated -6, -4, -2, 0, +2, +4, +6 indicates
the manually selected speed variations from standard, and the
quartz lock condition. When lock is selected the meter scale illu-
mination is turned off and the words quartz lock appear along with
the selected speed. Quartz lock appears only if the turntable speed
is really locked: for example, the words do no appear in the b-ief
interval while speeds are being changed.

Controls are provided for power, quick stop (approximately 1.5
seconds), 33 rpm, 45 rpm, pitch (speed adjust), and quartz lock
on -off.

The PA -1000 tonearm has a universal mounting assembly that
permits it to be mounted on virtually any motorboard. It has a
combination sliding micrometer -adjust counterweight that also
serves as a stylus force (VTF) adjustment from 0-3 grams in 0.5
gram increments. A calibrated anti -skate is provided. The pickup
mounts in a universal plug-in head. No overhang gauge is provided;
the manual specifies a 15 mm overhang. The assembly has an
integral tonearm lift and tonearm rest. The tonearm kit is sup-
plied with a low capacity output cable assembly that plugs into
the bottom of the stand (no tonearm wiring is required). Also
included in the tonarm kit are a universal mounting kit and the
necessary special tools (spanner wrench and extra -fine screwdriver).

Performance: The speeds were precise, even better than usually
accepted as "excellent" when using strobe systems. There were no
variations over the applied test voltage range of 90 to 140 VAC,
and there was total immunity to transient line voltage variations.
The speed variations indicated by the meter were essentially pre-
cise: either "right on" the mark, or 0.5% worst -case error (i.e.:
-6% actually was -6.5%). Wow and flutter treasured 0.05% with
peaks to 0.13%.

The accuracy of the tonearm's stylus force adjustment depends
on the accuracy of the user's balancing of the tonearm. Under
typical conditions the worst -case error was ! 8 gram within the
estimated value (the calibrations are at 0.5 gram intervals).

For the protection of the pickup's stylus, make certain the

Pioneer PLC -590-$550.00
Circle No. 85 On Reader Service Card
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Rotel RP -5300 - $160.00
Circle No. 87 On Reader Service Card

Setton TS -11 - $179.95
Circle No. 125 On Reader Service Card

tonearm lift is up when the arm is in the rest. This way, if the
arm is accidentally knocked out of the tonearm rest the stylus
won't slam into a record. (If there's no record on the platter there's
no problem because the rubber mat is unusually soft-as all mats
should be.)

ROTEL RP -5300 RECORD PLAYER
This unit delivered typical performance for its price range.

$160.00 includes integral base and dust cover.

Description: A two -speed (33, 45 rpm) electronically controlled
manual record player with integral base and dust cover. Features
include full-time illuminated strobes for 33 and 45. Operation is

completely manual, and the motor must be turned off by the user
after the tonearm is returned to its rest.

There are controls for power speed select, 33 fine speed (pitch),

45 fine speed (pitch), and tonearm lift.
The tonearm has a micro -adjust counterweight that also serves

as an 0-3 gram VTF adjustment calibrated in 0.1 gram increments.
There is a calibrated anti -skate. The pickup mounts in a universal
plug-in carrier. The 45 record adaptor is calibrated to serve as the
stylus overhang adjustment. The tonearm rest has a friction lock.
Low capacity cables are provided for CD -4 stereo pickups.

Performance: Both speeds held constant over an applied test
range of 90 to 140 volts with total immunity to transient line
voltage variations. The pitch control range measured +8,'-3% at
33 rpm; + 7 -3% at 45 rpm. Wow and flutter measured 0.05%
with peaks to 0.14%.

The tonearm's VTF calibrations were right "on the mark", a
particularly attractive feature if you're using a pickup operating
in the one gram region.

Note: The overhang gauge requires taking extra care when ini-
tially adjusting the pickup to avoid damage to the stylus.

SETTON TS -11 FRONT ACCESS RECORD PLAYER
Overall quality is quite good, but more important, it will fit where

other players can't. $179.95 includes integral base and telescopic
dust cover.

Description: A two -speed (33, 45 rpm) semi -automatic record
player featuring an integral base, all controls on the front of the
base (termed front access), and a telescopic dust cover that permits
the player to be installed with as little as a 5"e -inch total "com-

partment" height.
The motor starts when the tonearm is moved off its rest; it

stops when the tonearm is returned to the rest. At the end of play
the tonearm automatically cycles to the rest.

Controls are provided for speed select, reject, and tonearm lift.
The tonearm has a micro -adjust counterweight that also serves

as a 0 to 4 gram VTF calibrated in 0.5 gram increments. There is a
calibrated anti -skate. The tonearm rest has a positive lock. The
pickup mounts in a universal plug-in carrier. An overhang gauge
is provided. The output cable capacity is nominally 100 pF.

Performance: Both speeds held constant over an applied test
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range of 100 to 140 volts with essentially total immunity to tran-
sient line voltage variations (there was an almost immeasurable
transient variation). The 33 speed was 0.5% fast; the 45 speed was
0.37% slow-both insignificant deviations. Wow and flutter meas-
ured 0.07% with peaks to 0.15%.

The tonearm's VTF calibrations could be set within ',}3 -gram

accuracy.
The record player has much better than average resistance to

external shock and vibration. It takes considerable pounding to
make the stylus skip a groove.

The telescopic dust cover is asymmetrical, allowing easy record
handling even though the cover does not lift up. This arrangement
permits the player to be installed in compartments or cabinets
with as little as 578 -inch height.

SONY PS -T2 TURNTABLE
This unit delivered typical performance for its price range. $140.

Description: A two -speed (33, 45 rpm) electronically controlled
record player with integral base and dust cover. Features include
full-time illuminated 33 and 45 strobes and semi -automatic opera-
tion. The motor starts when the tonearm is moved off its rest. At
the end of play the tonearm lifts and returns to the rest, and the
motor is turned off.

There are controls for speed selection, 33 and 45 fine speed
(pitch), tonearm lift, and reject (with recycle to off).

The tonearm has a micro -adjust counterweight that also serves
as a 0 to 3 gram stylus force (VTF) adjustment calibrated in 0.1
gram increments. There is a calibrated anti -skate. The pickup
mounts in a universal plug-in carrier for which a stylus overhang
gauge is provided.. The tonearm rest is non -locking.

Performance: Speeds held constant over an applied test range
of 90 to 140 volts with total immunity to transient line voltage
variations. The pitch control range measured -16.6 -4% at 33
rpm; ! 10 -5.7% at 45 rpm. Wow and flutter measured 0.04%
with peaks to 0.1%.

The tonearm:s calibrations were within 0.1 gram accuracy, a
particularly attractive feature if you're using pickups operating
in the one gram region. A

VISONIK BD -2200 TURNTABLE
Suitable for budget -price quality systems $119.00 includes

integral base and dust cover.

Description: A two -speed (33, 45 rpm) manual record player
with integral base and dust cover. The moor starts when the
tonearm is moved off its rest; it stops when the tonearm is re-

turned to the rest. There are controls for speed select and tonearm
lift.

The tonearm has a micro -adjust counterweight that also serves
as an 0 to 4 gram stylus force (VTF) adjustment calibrated in 0.5
gram increments. There is a calibrated anti -skate. The pickup
mounts in a universal carrier for which a stylus overhang gauge
is provided. The tonearm rest has a locking device. Medium capa-

Sony PS -T2 - $140.00
Circle No. 93 On Reader Service Card

Visonik BD -2200 -$119.00
Circle No. 100 On Reader Service Card
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ADC XLM Mk III - $54.95
Circle No. 106 On Reader Service Card

AKG P6E - $50.00
Circle No. 79 On Reader Service Card

city output cables are provided.
Performance: Both speeds were essentially "on the mark" and

held over an applied test range of 100 to 140 volts with total
immunity to transient line voltage variations. Wow and flutter
measured 0.06% with peaks to 0.22%.

The tonearm's stylus force calibrations range from precise to
within 1a gram accuracy, and any value could be estimated within
1/4 gram accuracy.

PHONO PICKUPS

ADC XLM MK -III STEREO PHONO PICKUP
Excellent sound typical of its price range. At this level of perform

ance you must look for your own nuances in sound quality. $110.

Description: A magnetic pickup with a 0.2 x 0.7 elliptical stylus.
The manufacturer's recommended VTF is 0.75 to 1.5 grams. Best
results were attained in the 1.0 to 1.5 gram range using a typical
high performance record player. There was no effective difference
in sound quality between 1.0 and 1.5 grams.
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Performance: The frequency response measured within ±2 dB
from 20 to 20,000 Hz. Channel balance was within 1 dB to 14,000,
rising to 2 dB to 20,000 Hz. The worst -case stereo separation
measured 25 dB at 1000 Hz; 20 dB at 15,000 Hz.

AKG P6E STEREO PHONO PICKUP
A good choice for budget -priced record players that require pick-

ups rated for moderate tracking force. $50.00.

Description: A magnetic pickup with a 0.4 x 0.8 elliptical stylus.
The manufacturer's recommended VTF is 1.5 to 3 grams and best
results were attained between 2.5 and 3 grams.
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Performance: The frequency response measured within ±2.0
dB from 20 to 20,000 Hz, but one channel has a 3 dB peak at
14,000 Hz. Overall channel balance was exact to 10,000 Hz, with
a 2 dB high end difference centered on 14,000 Hz. The worst -case
stereo separation measured 22 dB at 1000 Hz; 12 dB at 15,000
Hz.
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TEST REPORTS PHONO PICKUPS

AUDIO TECHNICA COMPASS ATX3E STEREO PICKUP
A notably excellent sound for the price. Difficult to believe fhis

one is blister packaged. Excellent choice for low to moderate priced
multi -play record players. $60.00.

Description: A magnetic pickup with a 0.4 x 0.7 elliptical stylus.
The manufacturer's recommended VTF is 1 to 2 grams and best
results were attained with 2 grams.
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Performance: The frequency response measured within ±1.5 dB
from 20 to 20,000 Hz with an unusually smooth response for the
price. Channel balance was essentially "on the mark," under 0.5
dB. The worst -case stereo separation measured 22 dB at 1000 Hz;
21 dB at 15,000 Hz.

ORTOFON MC20 STEREO PHONO PICKUP WITH MCA -76 MOVING
COIL AMPLIFIER

Magnificent sound. Truly spectacular definition. Sound quality
is so clean we actually heard sounds from some records we didn't
know were there. $168.00 for the pickup. $250.00 for the amplifier,
$355.00 for the combination.

Description: The pickup has a shape described as fine line. The
manufacturer's rated VTF is 1.5 to 2 grams 3nd best results were
attained at the suggested tracking force of 1.7 grams, though there
is very little variation in listening quality over the entire range.

The associated preamplifier is intended for both stereo and
CD -4 pickups and has a bandpass filter for use with CD -4 pickups
to prevent extraneous noise from interfering with CD -4 democula-
tion. We could neither hear nor measure any difference in scund
quality for stereo. A bypass switch connects the pickup directly to
the associated amplifier's phono input when using a standard
magnetic pickup.
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Performance: The total system frequency response measured
within -t-2.5 dB from 20 to 20,000 Hz with a channel balance of
1.5 dB. The worst -case separation measured 21 dB at 1000 Hz;
17 dB at 15,000 Hz.

Note: The stylus assembly is an integral part of the pickup and
cannot be changed by the user. Replacemen': pickups are provided
on an exchange basis.

1491110-11-nr

Audio Technica ATX3E - $60.00

Caw:on MC20/MCA-76 - $355.00
Circle No. 110 On Reader Service Card
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TEST REPORTS PHONO PICKUPS

Sonus Blue Label - $125.00
Circle No. 103 On Reader Service Card

Stanton 881S - $150.00
Circle No. 104 On Reader Service Card

SONUS BLUE LABEL STEREO PHONO PICKUP
Excellent sound typical of its price range. At this level of per-

formance you must look for your own nuances in sound quality.
$125.00.

Description: A magnetic pickup with a special stylus shape for
stereo records. The manufacturer's recommended VTF is 0.75 to
1.25 grams. Best results were attained at 1.25 grams, with slightly
less ultra -deep bass at lower VTFs. Otherwise, when used in a high
performance record player there was no effective difference in
sound quality throughout the rated VTF range.
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Performance: The frequency response measured within ±2 dB
from 20 to 20,000 Hz, with the right channel rising 2 dB at 20,000
Hz. Channel balance was within 1 dB from 20 to 17,000 Hz, rising
to 2.5 dB at 20,000 Hz. The worst -case stereo separation measured
17 dB at 1000 Hz, 21 dB at 15,000 Hz.

STANTON 881S STEREO PHONO PICKUP
Excellent sound quality. At this level of performance you must

look for your own nuances in sound quality. $150.00 includes in-
tegral tracking dust brush.

Description: A magnetic pickup with a Stereohedron stylus. The
manufacturer's recommended VTF is 0.75 to 1.25 grams and best
results are attained anywhere within this range when using a
typical high performance record player. The pickup has an integral
dustbrush that tracks ahead of the stylus. The brush applies a 1-

gram negative tracking force that must be compensated: to obtain a
1 -gram VTF the VTF gauge must indicate 2 grams.
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Description: The frequency response measured within ±2 dB
from 20 to 17,000 Hz, within 3.5 dB from 17,000 to 20,000 Hz.
One channel has a slight bump around 12,000 Hz which had no
noticeable effect on the reproduction when listening to music.
Overall, the sound quality far outclasses the measurements. Chan-
nel balance was within 2.5 dB. The worst -case stereo separation
was 27 dB at 1000 Hz; 21 dB at 15,000 Hz.
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TEST REPORTS LAST-MINUTE REPORTS

LAST-MINUTE REPORTS

B.I.C. 920 RECORD PLAYER CONVENIENCE PAK
Considering the package price that can often be attained, it's an

attractive, better quality choice for budget systems. $84.95 includes
base, factory installed pickup, and dust cover.

Description: A two -speed (33, 45 rpm) automatic turntable or
record changer for 12 -inch records mode of operation depends on
which one of two supplied spindles is used. The unit always cycles
to off after the "last" record is played. In the automatic mode the
tonearm indexing of record size is determined by the speed
control -12 -inch for 33 rpm, 7 -inch for 45 rpm. A program selector
allows a single record to be repeated up to six times, or the last
record in a stack can be repeated until the total number of
programmed plays is completed; the final programmed play is
considered a "last" record.

The tonearm has a slide -adjust counterweight and an 0 to 4
gram VTF adjustment calibrated in 0.5 gram increments. There is a
calibrated anti -skate and a locking tonearm rest. The pickup shell
cannot be removed but can be rotated to facilitate pickup changes
or repair (stylus assembly). The pickup's mounting position is pre-
determined, no stylus overhang adjustment can be made, nor is a
gauge provided. The turntable is supplied with low -capacity cables
for CD -4 'stereo.

The convenience pak consists of separate components-the
record player, integral base, lift-off dust cover, and factory installed
Shure M75ECS pickup-packaged as a single component in one
shipping container.

Performance-Record Player: Speeds remained constant over an
applied test voltage range of 100 to 140 volts, with a barely
noticeable variation caused by transient line voltage variations.
With a single record on the platter the 33 rpm speed was 0.6%
fast; the 45 rpm speed was 0.7% fast. Wow and flutter measured
0.1% with peaks to 0.25%.

The stylus force adjustment was accurate within 0.25 gram.
The record changer was jamproof even when using records with

worn spindle holes. Overall, the handling is good.
Performance-Pickup: The pickup is rated for a VTF of 1.5 to

3 grams. The record player requires a minimum of 13/4 grams VTF,
and best results were attained with 2.5 to 3 grams. The frequency
response measured ±2 dB from 20 to 13,000 Hz, rising to a peak
of 7 dB at 18,000 Hz. The peak is due primarily to the low capacity
cables provided, and can be easily "tamed" by substituting stand-
ard 1 -meter shielded cables (at least 240 pF per 1 -meter length).
The more capacity in the cable the better. Do not add external bulk
capacity.

Worst -case separation measured 21 dB at 1000 Hz; 15 dB at
15,000 Hz.

Note: This package is often available at a "special reduced
price," and as such it's a good way to get cecent quality for low-
cost systems at a rock -bottom price.

B.I.C. 920 - $84.95
Circle No. 64 On Reader Service Card
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TEST REPORTS LAST-MINUTE REPORTS

Empire 2000 E/III - $70.00
Circle No. 105 On Reader Service Card

Shure M91ED - $64.95
Circle No. 121 On Reader Service Card

EMPIRE 2000 E/III STEREO PICKUP
Sound quality was typical for its price range. $70.00.

Description: A magnetic stereo pickup with a 0.2 x 0.7 elliptical
stylus. The manufacturer's recommended VTF is 0.75 to 1.5 grams
and best results were attained at 1.5 grams (we don't recommend
less than 1.5 grams).
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Performance: The frequency response measured ±2 dB from 20
to 14,000 Hz, rising to +7 dB at 20,000 Hz. The overall sound
quality is somewhat edgy in the upper highs because of the rising
response. The rise can be reduced by adding capacity through
shielded patch cord extensions for the record player's output. The
worst -case stereo separation measured 24 dB at 1000 Hz; 23 dB
at 15,000 Hz. Channel balance was within 2 dB.

SHURE M91ED STEREO PICKUP
Performance is typical of its price range. A somewhat rugged

pickup often used in lower cost multi -record players. $64.95.

Description: A magnetic stereo pickup with a 0.2 x 0.7 elliptical
stylus. The manufacturer's recommended VTF is 0.75 to 1.5 grams
and best results were attained at 1.5 grams.
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Performance: The frequency response measured +2 -3.5 dB
from 20 to 18,000 Hz. There is a 3.5 dB dip at 10,000 Hz that
rises 7 dB to 20,000 Hz. Overall sound is somewhat edgy because
of the rise, which can be reduced somewhat by adding capacity
through shielded patch cord extensions for the record player's
output. Channel balance measured precisely "on the mark." The
worst -case stereo separation measured 24 dB at 1000 Hz; 25 dB
at 15,000 Hz (but 17 dB at 7000 Hz).
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LIBRARY

201. There are over 400 kits described in the
new Heathkit catalog for virtually every do-
it-yourself interest -amateur radio, hi -fl 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.
208. 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.
218. 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-fi 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 hoipe 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-pag -
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 he produced, using
ample diagrams.

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-fi in your auto-
mobile,

238. Fuji has just made available a ntw 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
through 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.

247. Ace Audio Co. offers a short form cata-
log of kits and wired units. Pictured are pre -
amps, equalizers, and amplifiers. Descriptions
and specifications aid you in making your
choices.
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RECORD REVIEWS (from 22) POP DISCS (Continued from page 26)

Prague and is based on two ancient
songs: the powerful hymn of the fol-
lowers of the Bohemian religious re-
former Jan Hus, and the Hussite cam-
paign song St. Wenceslas. The two
themes are developed together in ex-

ANTONN tratAx
Ovrrtures: Amid Nature Carnival  Othello 1111S11,61

SP.0.1,0rtheieOn.,,..14.nevra.
RAFAEL KUBELIK

Charm, lyricism and dramatic power

citing fashion and, for me, this is the
most intriguing of Dvorak's overtures.
Kubelik and the Bavarian Radio Or-
chestra play all four superbly, and the
reproduction is typical of Deutsche
Grammophon's high standards of qual-
ity.

corded in England between 1964 and
1967 during the first wave of the Brit-
ish invasion. Unfortunately, this group,
fronted by Van Morrison, got lost in
the transatlantic shuffle. After hearing
Morrison wail the blues and belt the
rockers on this set, I'm convinced he
made a wrong turn when he went
mellow. "Time's Gettin' Tougher Than
Tough" is a traditional blues by Jimmy
Witherspoon, with guitar and sax trad-
ing solos over easy drumming and
Van's shout vocals. The mix on "Stormy
Monday" is a bit primitive with over-
emphasized bass but Morrison's stylish
vocal makes the song a worthwhile in-
clusion. "Bright Lights, Big City" is a
rocker with some piercing organ and
guitar solo riffs, while "My Little Baby,"
the most outright commercial cut in the
package, will recall Mickey & Sylvia's
"Love Is Strange" with its "oh yeah
. . . uh huh" vocal background. This
album is part of London's Collector
Series, which also includes the early
work of David Bowie, Ten Years After,
Genesis, Savoy Brown, John Mayall
and Thin Lizzy.

Mama's Pride: "Uptown & Lowdown".
Atco SD 36-148.

If you still pull those early Allman
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Brothers albums out of the archives
for a good go round every so often, this
second offering from St. Louis -based
Mama's Pride is just the ticket. It's the
same blend of rock and roll, blues, and
down home funk that won the Allmans
worldwide acclaim. It's not a carbon
copy, but let's not quibble. For exam-
ple, the opening cut, "Can I Call You
A Cab," is not like the early Allman
Brothers. You'd swear it was middle
Ray Charles at first with its bluesy
vocal wailing with lush background
stfings. But then it launches into that
good ol' rock and roll with some real
fine group "0000h, aaah" background tp
Danny Liston's gritty lead vocal. If
you've got particularly bright speakers
in a live room, you'll have to tone
down the treble on the hot cymbals.
Either that or put up some heavy dra-
peries. "Stranger To Me Now" is a
moody piece with a good blues vocal.
It tails out with some fine guitar licks
and machine gun drumming. "End of
the Road", the old Marvin Gaye num-
ber, features excellent bass work by
Dickie Steltenpohl, and an interesting
intro with a dramatic tempo change
highlights "Merry -Go -Round." All in
all, "Uptown & Lowdown" is an al-
bum which shows that Mama's Pride
has come of age.

Philip Glass: "North Star". Virgin PZ-
34669. $6.98.

It's been called space rock, sci-fi
rock or simply electronic music. But
what it's been called by most casual
pop music listeners is weird. And Philip
Glass is its premier practitioner. Great-
ly influenced by the music he heard
during visits to India, the Himalayas
and Northern Africa, Glass began to
blend the rhythmic, reptitious musical
sounds of these areas with some ideas
developed from his own background in
Western European and American class-
ical music. In 1968, he began touring
Europe with his own ensemble of two
keyboards, three wind instruments and
a singer. In addition to being received
enthusiastically by the sophisticated
European audiences, Glass numbered
among his admirers a coterie of avant
garde rock musicians, including Peter
Townshend, Brian Eno and David
Bowie, much of whose work reflected
the basic components of Glass' other-
worldly sounds. Groups such as Kraft-
werk and Tangerine Dream build their
entire repertoires from sound patterns
that Glass pioneered. Until now, Glass'
recorded works were difficult to find in
this country. "North Star" is his first
American album. It is all free form
music. Each cut is a basic theme,
around which no complete song (as the
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word is generally understood) is built.
Various tempos are repeated endlessly
either by trilling female voices in close
harmony or by organs and buzzing syn-
thesizers. In some cases a flute and
tenor and soprano saxophone repeat
basic riffs with slowly developing sub-
tle variations best detected through
stereo headphones. This music is not
for everyone, but if you're a fan of
The Who, David Bowie, Tangerine
Dream, etc., this is the fountain from
which they drank.

Stan: "Violation." Capital SW -11617.
It's always seemed a bit incongruous

to me to hear songs about crime, in-
justice and the general decline of civil-
ization sung in the context of an easy

going folk song-the way it was done
in the Sixties. Somehow it seems more
fitting for such subjects to be dealt
with within the harsh cacophony of
heavy metal hard rock-the Seventies
style. Starz is a true product of the
Seventies. This their second album
in as many years includes much that
can only be called standard hard rock
with all the familiar riffs and inconse-
quential lyrics you'd expect, but there's
more. It began with the song, "Pull the
Plug" on their first album. The theme
was the question of the propriety of
using artificial means of sustaining life
and focused specifically on a much dis-
cussed case in the New York City area.
Call it grim, bizarre or simply tabloid
rock, Stan continues in this set with

two songs in particular. "Violation" por-
trays a world of 1984 with outside re-
straints on "rock and roll," "losing con-
trol," "loving someone" and "having
fun." So far it sounds like the timeless
teenage lament, but things get a bit
heavier with the introduction of "Clock-
work Orange"-type electro-shock con-
trol techniques. In a more contempor-
ary vein, "Subway Terror" shares with
the nation the feelings borne by most
New York commuters. But the point of
view is from the bloodthirsty mugger
prowling through the train looking for
his next victim. If you like the usual
ingredients of hard rock, such as in-
tentionally distorted guitar, a heavy
bass and drum bottom you'll find Starz
to be experts in the genre.

OPERA: BIRGIT NILSSON (Continued from page 34)

place where one imagines that Miss
Nilsson should be satisfied, she is still
apt to change.

During the Bing years (for her,
1958-72), she frequently sang in Ital-
ian operas other than her familiar
Turandot-Aida, Amelia in Un Ballo
in Afaschera, Tosca, Lady Macbeth-
and these roles except for Aida did
not suit her voice ideally. Though she
was invariably musical and more than
capable of singing them, she needed
more natural warmth and legato.

Her last season at the Met was in
1974-75. In 1975 the Internal Revenue
Service decided that Miss Nilsson owed
$500,000 in back taxes and fines and
she left the United States for good.
During that last season she took on
Sieglinde in Die Walkure, a role she
had always wanted to sing, and to it
she brought a radiance and femininity
surprising to most listeners.

In that same season (1974-75), Miss
Nilsson sang each of the three Bruenn-
hildes as well, and though the Gotter-
dammerung Bruennhilde was the most
imposing and moving performance of
the role I can remember, the Siegfried
showed some vocal strain. It was con-
sequently thought that because she
was nearing 57 her voice was going.
How wonderful to report that on her
return to Europe she corrected what-
ever problem she had been having and
took on yet another exacting role, the
Dyer's Wife in Strauss' Die Frau ohne
Schatten! She has sung this all over
Central Europe in the last two years
with great success. As recently as fall
of 1977, her performances of the role
at the Vienna Staatsoper were free,
clear, well -produced and solidly on
pitch. And she turns 60 next May.

Nilsson's whole repertory can be
found on records, with the Ring and
Tristan represented twice. Unfortunate-
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ly, her voice has rarely had the impact
on disc that it does in perfomance. As
a matter of technical analysis, Miss
Nilsson's voice is not a big round in-
strument like Helen Traubel's of Eileen
Farrell's. It is an instrument that pene-
trates any orchestra with ease maintain-
ing its color and beauty. Her voice
often suggests youth and brilliance,
though anger, hate, or soft sweetness
are also within its compass. But on
records except for some notable ex-
ceptions, the power and thrust, the
sheer force, does not come through. A
classic example is the Elektra record-
ing on London Records. Many have
said that they enjoy this recording,
and there is no question that it catches
Miss Nilsson at the peak of her career
and is sung well. But the orchestra is
too overwhelming. Having heard Miss
Nilsson sing twenty or twenty-five
Elektras, I know she never is so swal-
lowed by any orchestra. The effect,
sought by the producer, was to blend
voice and orchestra subtly. It is done
effectively, but in so doing the sheer
visceral effect of what Miss Nilsson
did at the Metropolitan

The two sets which capture her ex-
actly as I experienced her voice are
the Tristan and Isolde conducted by
Karl Bohm on Deutsche Grammophon,
and the whole Ring on Philips, again
conducted by Bohm. The presence,
brilliance and power of her soprano
are faithfully transmitted. All are live
performances from Bayreuth, which no
doubt helps make them seem more
real, but something also must be said
for the work of the engineers. They
cleverly reproduced thi overtones so
that the sense of Miss Nilsson encount-
ered in life is retained.

Not far behind are the London Grit-
terdrimmerung and Siegfried. Here pro-
ducer John Culshaw was out to strike

a good orchestra-yoice balance and it
is not quite accurate to performance,
but her sound is wonderful, even
younger than on Philips. Particularly
the Gritterdammerung gives one an
idea of the wealth of emotion which
she could pour into a role. And the
high C's of the Siegfried Briinnhilde
show that Miss Nilsson is the rare
specimen of Wagner soprano who had
to work for the low notes all her career,
not the high notes.

As one looks through her consider-
able recorded ouevre-35 listings in the
1976 Schwann Artists Catalogue-cer-
tain other performances stand out. Her
Aida, with Corelli on Angel, has all of
her power and intelligence in phrasing,
and it is particularly appealing in the
Tomb Scene. The only problem with
the Aida generally is Miss Nilsson's
earlier -mentioned lack of tonal warmth
and legato, qualities that generally
characterize the Italian soprano. There
is, nevertheless, much excitement and
superior musicianship. The London
Salome, a role which Miss Nilsson did
with great success for two seasons at
the Metropolitan (1985-67), has the
same problems as does Elektra. It is
well recorded and made at a period
when her voice was in perfect estate,
but the balance between her and the
orchestra is not realistic. She was nev-
er so overwhelmed by what came from
the pit. And both Turandots (London
and Angel) are magnificent.

Some of the recital records, partic-
ularly "Birgit Nilsson Sings German
Opera," catch the excitement of her
performances, but in general the aria
cuts did not suit her well. She needed
the whole role to make her effect, and
she did not have the knack of creating
a whole role in a short touch of a char-
acter.

In general, hers is a powerful legacy.
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ADDITIONAL INCOME

NOW, MAKE MONEY USING YOUR CAMERA.
Booklet 1.50. Emerson Hou.se, 5343-A. Diamon His.,
San Francisco. CA 94131

BLUEPRINTS. PATTERNS & PLANS

NEW CRAFT PRINT CATALOG -Choose from over
100 great easy -to -build plans. Send $1.50 (completely
refunded with your first order). BOAT BUILDER.
(CP Div. I-229 Park Avenue South, New York, NY
10003.

BOOKS & PERIODICALS

BOATBUILDING BOOKS. Out of print and cur-
rent. World's largest selection. State needs. Catalog
soe. John Roby, 3703ND Nassau, San Diego, CA 92115.

IDEA book for re -doing or adding to your kitchen
and bath improvements. Send $1.35 to KITCHEN &
BATH IMPROVEMENTS -229 Park Avenue South.
New York, NY 100071

BUSINESS OPPORTUNITIES

MAKE Magnetic Signs. Big profits. Details. Uni-
versal, Lenin a. KS 67645.

$25 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 -2.
Brooklyn, NY 11219.

1000% PROFIT Bronzing Baby Shoes. Free Litera-
ture. NBC. Box 1904 -DO, Sebring, FL 33870.

$500.00 profit stuffing 1.000 envelopes. Details
III 00 (Refundable). Elamco. Be13337 D4. Waldo.
AR 71770.

GUARANTEED 9178.00 WEEKLY. Work one hour
daily. Free Brochure. FAS, Box 13703, San Antonio.
TX 78213

$350 weekly mailing letters. Free details. Bronx -
vine House, Box 311 D, Bronxville, NY 10708.

HOW TO RECRUIT COMMISSION SALES-PEO-
PLEI Free details! Success publications, 35 Inter-
lachen Place, Excelsior, MN 55331.

STAY HOME! EARN BIG MONEY addressing en-
velopes. Genuine offer 10e. Lindco. 3636 -DA. Peter-
son. Chicago 60659.

GUARANTEED! $480.00 weekly, spare time only.
Free brochure. Pinta. 1815 East 2nd Avenue. Duran-
go. CO 81301

MONEY REPORT. $350 weekly at home! Detailed
Instructions. $6.75. Success Secrets. P.O. Box 2105,
Clearwater, FL 33517.

CABLEFM Broadcast station. Start vour own.
Operate from home. church. school. No investment
experience needed. Excellent Income. Free details.
CAFM. Box 5516GC. Walnut Creek, CA 94596.

MAILORDER Dealers Wanted. Earn outstandingprofits using tested promotions! Executive typebusiness. Rutward-EI, Georgetown, CT 06829.

MAKE YOUR CLASSIFIED AD PAY. Get "How
to Write A Classified Ad That P0116." Includes cer-
tificate worth $2.00 towards a classified ad in thispublication. Send $1.50 (includes postage) to R. SWayner, Davis Publications, Inc Dept. CL, 229
Park Avenue South. New York. NY 10003.

BUY IT WHOLESALE

SAVE MONEY, (51 wholesale catalogs $3 00. World
Directory $4.00. Domestic Directory $4 00. Surplus
Directory 52.00. Buy all 8-810.00.Winchester Enter-
prises Inc. 2807SS Hargrave Street. Philadelphia. PA
19136

COINS, CURRENCY & TOKENS

SPECIAL! 10 Different BU Ltncolns $100.Tresse).
Box 795, Pompano. FL 33061.

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 3. Tustin, CA 92686.

INFORMATIVE HANDBOOK -For people with an
interest in electronics and desire to know more.Covers basic electricity, resistors, capacitors. micro-
waves. facts on frequency, about fuses, circuit break-
ers. crystals and much more. Send $1.50 for your
copy (includes postage) to: Electronics Theory Hand-
book, 229 Park Avenue South. N.Y., NY 10003.

LEGAL ORDINATION, Tax Benefits) Clergy Dis-
counts! UDM. Box 501. Poplar, MT 59255

EMPLOYMENT INFORMATION

WORK WANTED. EXPERIENCED HOUSEKEEPER
NEEDS EMPLOYER. WRITE. DOLORES GARA-
BILES. 35 Womens Club Street. Galas. Queimn City.
Philippines.

FOR THE HOME

FOR ansone who wants the satisfaction and econ-
omy of repairing, furnishing and maintaining thefurniture in his home. Send $1.50 (includes postage)
to FURNITURE. 229 Park Ave S . New York 10003

GIFTS THAT PLEASE

MATCH EXTENDER. No burned fingers lighting
fi:colaces, candles, pilot lights. $2 to: Al. Box
222D. Richfield, Ohio 44286.

SPECIALTY Gifts. Stupendous Discounts Free
Brochure. McElvane's. 2251-D Clinton. Alameda, CA
94501.

FREE Give Away!!! Over $10,000 in cash ...mer-
chandise. Simply Request a Gift Catalog. FREE.Select your top 3 choices by order number on 4x6cards .. . Rush To: Gift Boutique Enterprise, Defoor
Rd., Dept 4581), Toccoa. GA 30577 Enclose $1 00
Postage.

HI-FI EQUIPMENT

GO To Bed With Music: Control I Automatically
switches your system off. Works with Records. Tapes,
Tune -s. $49.95. Electromedia, P.O. 26B, Livingston.
NJ 07039

HYPNOTISM

FREE Fascinating Hypnosis Information! Startling.
DLME, Box 487 Anaheim, CA 92805

MAIL ORDER OPPORTUNITIES

FREE mail business magazine. Concho Bulletin.
Box 4055DP, Sanangelo. Texas 76902.

START YOUR OWN BUSINESS . TWO OTHER
BUSINESS OPPORTUNITIES! ...$1.00 (REF) CMO
DIVISION. 116 N. CALIFORNIA. HOBART. IN 46342.

MAILING LISTS

YOUR opportunity, 812/1000 names. Hoskins, Box
403. Caldwell, NJ 07006.

MISCELLANEOUS

GREAT ENTERTAINMENT. Old radio programs
Cassettes. reels, 8 -track. Free catalog. Radio Mem-
ories, Box 2297. Newport News. VA 23602

FREE. UNUSUAL BOOKS & PRODUCTS Over 200
sources. Send $200: R & M Enterprises. 306 Stephen-
son Avenue, Escanaba, MI 49829

MONEYMAKING OPPORTUNITIES

$1000 MONTHLY POSSIBLE mailing commissionletters. Information -Free! OPPORTUNITIES Box
721D. Lynbrook, NY 11563.

$250.00 proftt/thousand possible -stuffing -mailing en-
velopes. Offer Rush stamped addressed envelope:
Universal-ADVS X16180 Fort Lauderdale. FL 33318.

FANTASTIC Profits: Mailing Circulars. Free Sam-
ples. Grahamco DPBX 99371, Tacoma. WA 98499

MAKE Big Money with amazing tropical seed busi-
ness. Marks Enterprises. 5515 Ranchero Lane, Dallas.
TX 75236

NEW! -Booklet shows how to make money with
Your ideas. Send $1.50. A. Melvin. 2007 Dept. BB -3,
Sugar Bush Drive, Glenbeulah, WI 53023.

1300.00 WEEKLY. Mailing Circulars. Write: Mc-
GUIRE, Box 144, Tacoma, WA 98412.

$30.00 HUNDRED STUFFING our circulars Intostamped addressed envelopes. Beginner's Kit $2.00.
Mustacln. P.O. Box 46D3. Brooklyn. NY 11219.

$500 per thousand stuffing envelopes, free sup-plies. rush stamped envelope: Moseley, 14 Rodney,Seaford. DE 19973.

$1,000 month easy plan mailing letters. Detailsfree. Stalco, Box 2778, Anaheim, CA 92804.

LOOKING FOR INCOME SECURITY? Unlimited
earnings possible selling books and information by
mail. No experience work from home -tested program
-free details -stamp appreciated. Austin Security, 50
Madison Avenue, 1st Floor, Bridgeport, CT 06604.

850.000 easily in short time addressing, mailingenvelopes Free details. Darby & Sons. Box 1213-D,
Evanston, IL 60204.

$500/thousand sutffing envelopes. Free details. Rush
self stamped envelope. H. Magnet Co., Box 449D.Warren, OH 44482.

$180.00 WEEKLY Mailing Circulars. Start Im-
mediately. Everready, 422F Clermont Ave., Brooklyn,
NY 11238.

MAGNETIC sign machines for sale and lease.Complete lines of supplies handled. Magna-. Box
1033SSB, St. Charles, MO 83301.

EXCITING profits -easy homework. Complete plans
free. Franklin, 498 Boulevard, Elmwood Park, NJ
07407.

$180 weekly mailing circulars. No gimmicks. Write:
Leister, Box 22346-D. S.F., CA 94122.

82.000 00 Monthly possible stuffing envelopes! De-
tails! Send stamped self-addressed envelope. Conti-
nental, Box 2230D, Oceanside, CA 92054.

NEW EASY HOMEWORK PLAN. STUFF CIRCU-
LARS. BIG 89$ Write: A&I, 5343-J, Diamond fits
San Francisco, CA 94131.

$480 WEEKLY POSSIBLE MAILING CIRCULARS
No Gimmicks. Free Details. Guaranteed. MASCO,
Box 678 -DP. Lufkin. TX 75901.

PERSONAL

DATES GALORE' Meet .singles -anywhere. Call
DATELINE, toll -free (800) 451-3245.

MORE tai"

For Greater Classified
Savings...Results...and Profits...

Place your ad in one of our SPECIAL COMBINATIONS:Combo =1, Combo Z2 Combo ;.r. 3. Each Combination
is designed to give your ad the largest audience available. For further information write to R. S.
Wayner, Classified Ad Manager Davis Publications. Inc. 229 Park Avenue South, New York, N.Y. 1000$.
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PERSONAL - Cont'd

SINGLE? Widowed? Divorced? Nationwide intro-
ductions! Identity, Box 315 -DC, Royal Oak, MI 48068.

JAPANESE introductions! Girls' photographs. de-
scriptions. brochure, details. $1.00 INTER -PACIFIC,
Box 304 -SC, Birmingham, MI 48012.

RECORD Telephone conversations privately -auto-
matically. Leave recoz der Unattended. Robert's, Box
49SM, Partridge, IL 60068.

SWEDISH girls! Details photos $1.. Sweden Inter-
national. Box 7425 -DC, Chicago 60680 USA.

Inter-
national.

.

' BEAUTIFUL MEXICAN GIRLS! Correspondence.
otos, details free! "Latins," Box 1716 -DS, Chula

Vista, CA 92012.

1.000 Ladies Photos/350 Men in world's largest
matrimonial catalog $5.00. Box 12, Toronto, Canada

4A 2M8.

A serious, informative, entertaining magazine cov-
ering Just about eveiy top.c of interest to hikers.
Includes a "Buyers' Guide to Equipment" and a
"Beginner's Section" for those who want to learn
about hiking and backpacking. Send $1.60 (includes
250 for postage/handling) to: Backpacking Journal.
229 Park Avenue South, New York, NY 10003.

FORMOST MATRIMONIAL CATALOG. Photos, De-
tails, 45 pages $2-Mailed Sealed by 0113. Box 893,
Sta. A, Montreal, Canada BSC 2V8.

"DATE WITH DIGNITY" Professional Matching.
Drawer 6785, Fort Worth 76115 (217) 921-0281 Any-
time.

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 156 AA, Carnelian Bay, CA 95711.

BEAUTIFUL Mexican -Oriental girls Needing Amer-
ican Boy -Friends. Free Details. "actual" photos.
World, Box 3876 -DC, San Diego, CA 93103.

PSYCHIC advises on business, love and personal
direction. Donations appreciated. Jamil, P.O. Box
10154. Dept, M, Eugene, OR 97401. Phone anytime.
(503) 342-2210.

LATIN AMERICAN GIRLS appreciate their men.
Let us introduce you to a dark -eyed, unspoiled
beauty. Compete application package and photo
selection only $2.00: Maria Garcia, Box 808010, San
Diego, CA 92138.

ADULT Pleasure Products-over 600 items! Giant
catalog $1.00. Clifton's. 1068, Saugus, CA 91351.

CORRESPONDENCE CLUB for lonely singles! Find
compatible companion for lasting friendship or

MARRIAGE! Write for FREE brochure: "SINGLES."
Box 33255-S3, Granada, CA 91344.

SINGLE? Widowed? Divorced? Nationwide intro-
ductions. Write: Winfleld, Box 41 Powderly Station.
Birmingham, AL 35221.

OF INTEREST TO WOMEN

CASH for boxtops labels information 15e. Refund'
Bulletin, Box 503-D. Cape Girardeau. MO 63701.

PHOTOGRAPHY-PHOTO FINISHING
& SUPPLIES

SAVE HUNDREDS OF DOLLARS!!!! Make your
own SAM Dens:tometer. Send $3.00 for details.
drawings and instructions. A must for successful
photography in your darkroom. Order direct: SAM
Instruments, Dept. HF 3, 229 Park Ave. South
N.Y.. NY 10003.

RUBBER STAMPS

RUBBER stamps made. Three lines $3.75. Rubber
Stamps. B1337 -E3 Waldo AR 71770

SfAV YOUR OWN BUSINESS

TYPING SERVICE. Home business. Detailed report,
87.50. Success Secrets. P.O. Box 2105, Clearwater, FL
33517.

SURPLUS EQUIPMENT

STEEL SHELVING CHEAP'!! (408) 262-3200 CALL
COLLECT. MAKE 15.000 MONTHLY.

TIPS FOR THE HOME, ETC.

WHAT'S going on in housing? Get advice on how
to economize in modernizing or improving or adding
space from idea to completion. Working blueprints
availab:e. Send $1.35 for 110 Better Building Ideas
to: Davis Publications. Inc., 229 Park Avenue So..
10003.

She has been one of the imposing opera
performers of the 20th century, making
the Wagner repertory her own and in
fact identifying herself with Briinn-
hilde and Isolde in a manner that no
one soprano has ever done. In earlier
days there was always one or more
continental dramatic sopranos and usu-
ally another favored in America. In
the age of Nilsson, she owned the roles

everywhere from Moscow to Tokyo,
and in every way she lived up to
them. All one had to do was attend
not just the first night, but the fourth
night of any Nilsson performance and
one would hear what an artist she
was. She was giving all that she had
to make the character come alive and
she remains a rare soprano, a phenom-
enon of our time.

JAll: RAHSAAN ROLAND KIRK (Continued Iron; page 20)

played a variety of flutes-often singing
and playing phrases in tandem-and
dozens of percussion instruments.

Later dreams gave him the name
Rahsaan, and the conception behind at
least two unusual recording projects:
The Inflated Tear and The Case of the
3 -Sided Dream in Audio Color. He
once said his dreams "led me to see
music even more clearly as a way of
setting off vibrations within a person
so that he can more deeply feel and
recognize his identity and his poten-
tial." He came to call his bands the
Vibration Society.

The image of Kirk blowing sweet
dissonance on three saxophones with
Herculean force, his body, often clad
in a yellow parachute jumpsuit, sway-
ing precariously back and forth, in-
struments hanging from his neck,
shoulders, ear, and body straps, can
never be forgotten by those who saw
him in action before the stroke. But
Kirk would have been a major jazz in-
novator if he played only tenor or
flute. His virtuosity had spread across
the country by word of mouth before
he left Ohio. Harry Carney, who intro-
duced the technique of circular breath-
ing into jazz, was amazed by the uses
to which Kirk put that ability to sus-
tain a breath for several minutes. His
speed was stupefying. Still, he was not
trapped by his virtuosity-he used it
musically, ingeniously, humorously and
occasionally, for the best sort of show-
manship. After the stroke, he limited
himself to tenor, which was like asking
Stokowski to be satisfied conducting a
string quartet, but he always gave extra
measure. He could be crabby or out-
spokenly political, but he never failed
to play. His machinations on behalf of
jazz power were best represented in the
late sixties when he founded the Jazz
and People's Movement and, with noted
peers, demanded attention on several
television shows.

Kirk was one of the greatest of all
bluesmen. Some of his early recordings
-"Slow Groove," "You Did It, You
Did It"-place him firmly in the tradi-
tion of the jump band shouter. He also
wrote lively novelty themes, like "Sere-
nade to a Cuckoo," and pretty pop

pieces, like "Theme for the Eulipions."
A constant motif in his compositions
was reference to the pantheon of jazz
musicians he most admired. He wrote
several memorable tributes which re-
flect an artist in style as well as name-
among them "From Bechet, Byas &
Fats," "Lady's Blues," "A Quote from
Clifford Brown," "Mingus-tariff Song,"
"Three for Dizzy," and "Carney and
Bigard Place." I've often wondered if
he actually heard Lester Young play
the whole -tone riff in his "No Tonic
Prez," or if he simply heard its impli-
cations in Young's ethereal lyricism. He
also wrote lyrics for Mingus's "Good-
bye Pork Pie Hat," and commissioned
words for Coltrane's "Giant Steps." His
singing increased considerably during
recent years.

His first record, made in 1958, was
recently reissued as Early Roots (Beth-
lehem), and shows him already divid-
ing his energies between blues and fa-
vorite standards. Two outstanding al-
bums for Mercury were We Free Kings
and Rip, Rig and Panic; they are out
of print, but there is a representative
anthology of the Mercury years called
Kirk's Work. His early Atlantic record-
ings are also out of print, but The Art
of Rahsaan Roland Kirk is a fascinating
compendium. Two later albums for At-
lantic well worth hearing are Bright
Moments, and the surrealistic en-
counter with Al Hibbler on A Meeting
of the Times. For four months during
1981, he was a member of Charles
Mingus's Jazz Workshop, and recorded
with Mingus on Oh Yeah! (Atlantic);
he was reunited with Mingus,in 1974
on Mingus at Carnegie Hall (Atlantic).
But a more satisfying reunion was the
sequel to Rip, Rig, called The Iaki
Byard Experience (Prestige)-his play-
ing on "Memories of You" and "Evi-
dence" is staggering in its sure-footed-
ness and blistering invention. Of recent
albums, 3 -Sided Dream (Atlantic) and
Kirkarton (Warner) are excellent. The
last has a performance of "Serenade to
a Cuckoo" that illustrates his increased
mastery on flute since the 1965 version,
as well as standards, jazz classics, and
originals. American music has lost an-
other great one long before his time. 
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INSIDE PHONO PICKUPS (Continued from page 48)

"breakthroughs" in technology, mod-
estly stating that its Sonus products are
"The result of many years of refinement
of techniques and materials."

The Shure line of 18 cartridges
ranges from $29.50 to $90, with the
top -priced unit-Model V-15 Type
Three-the firm's best seller. Shure also
has a six -model Standard Stereo 'Dy-
netic Series,  priced from $22.95 to
$39.95, intended for economy systems.
Included in the regular series is the
M24H, priced at $84.95, meant to play
all quad formats as well as stereo. It
features a "long contact hyperbolic"
stylus tip.

In a move designed to take advan-
tage of its expertise in transducer tech-
nology, AKG, a big name in micro-
phones, headphones and reverberation
systems (with over 600 patents!) re-
cently entered the pickup field with
five models, priced from $40 to $135.
Its top seller is the Model P8E at $100,
with a tracking force range of 34 to
11/4 grams.' AKG uses a proprietary
(and newly patented) approach called
"Transversal Suspension" for resonance -
free suspension, proper damping of the
stylus assembly, and suppression of tor-
sional and axial movement-among
other benefits.

Moving -Coil Pickups. Most true hi-fi
cartridges are magnetic types-as op-
posed to ceramic types used in low-fi
or low -end mid-fi products. But there
is another group of phono pickups
which is gaining prominence among
professionals and audio aficionados-the
moving -coil type. Great American
Sound Co., in a brochure promoting its
calibrated "Sleeping Beauty" series de-
scribes the following among some ad-
vantages inherent in moving -coil tech-
nology: The low moving -coil mass ex-
tends the vinyl, resonance to beyond the
audio range; the extremely low -DC
coil resistance dampens the resonance
rise in the response and its associated
undershoot (near 10 kHz); the low coil
impedance makes the cartridge insensi-
tive to electrical loading (long phono
cables, etc.); because of the moving -
coil cartridge's static magnetic field,
FM tracing distortion cannot generate
intermodulation distortion (which is
heard as smearing).

The moving -coil cartridge's main dis-
advantage is low -output signal. This
requires the use of either a pre-preamp
(sometimes called a head amp) or a
step-up transformer. Such a device can
he an add-on, or be built into a preamp-
lifier (which is the route GASC takes).

Another disadvantage is that virtu-
ally all require stylus replacements by
the factory, which means tieing up the

unit for perhaps two weeks. If you have
a standby cartridge, fine; if not, there
goes your listening for two weeks or so.

Are moving -coil cartridges worth
their high cost? (GASCs cost $160
with spherical stylus, $180 with ellip-
tical stylus, and $200 with super ellip-
tical stylus. Other firms charge from
$110 to $325.) That's like asking if a
Continental or Rolls-Royce is worth the
price. It depends on your aural taste.
As with other types of hi-fi equipment,

' there are such considerations as mys-
tique, status appeal, snob appeal to be
weighed-along with, of course, first-
rate sound. Again, we go back to the
premise that choosing cartridges is like
choosing loudspeakers-it's a matter of
what sounds good to your ears. To
some ears, a top-notch magnetic car-
tridge can sound as good as a top-notch
moving -coil type. To another pair of
ears, auditioning the same pickups, the
reverse might be true.

Following are - key examples of
the moving -coil cartridges available:
Denon's DL -103 at $135, DL -103s at
$180, and the DL -103d about to be
introduced,, price not available but cer-
tain to be above $180; EMT (Gotham)
XSD-15 at $350; Entre (American Au-
dioport)'s Entre-1 at $200; Fidelity Re-
search's FR-1MK2 at $130, and 'FR-
1MK3 at $210; Nakamichi MC -500 at
$110, MC -1000 at $250; Ortofon
MC20 at $140, SL20E at $120 and
SL 200 at $165; Satin's Model M -117G
at $155, M -18E at $110, M -18X at $240,
and M-18BX at $325; and Supex (Su-
mika)'s SD -S01 at $155, and SD -900
at $180.

Note: One of the lowest priced mov-
ing -coil units in the above group, the
Nakamichi C-500, with a higher than
usual output, can be used with most
preamplifiers without an intermediate
step-up transformer or head amp. Its
stylus (and that of the MC -1000) is
not replaceable. However, the firm has
a trade-in policy toward new cartridges.
The Supex SD -901 is also a high out-
put type, needing no pre-preamplifica-
tion. All four Satin models are high
output types, requiring no head amp.
Further, they allow user replacement
of styli-unlike all the other moving -coil
types.

A final, special note: Most of us have
what could best be described as "good
listening" moods, when our hearing and
emotions and physical condition are "in
tune" to a greater degree than at other
times. If you can chart your good
listening moods, ,try to do your car-
tridge evaluations during those times.
You'll end up as a totally satisfied cus-
tomer. Happy choosing! A

HI-R/STEREO BUYERS' GUIDE



The new Bose°Model 501.
It shapes the sound to fit your living room

and your music.
1 he new Bose Ptodel 501
Direct/Reflecting'"' speaker
captures the rea ism of live
music by using room -wall
reflections to recreate the
balance of reflected and di-
rect sound you hear at a live
perfornance.

At the same ti-ne, the ex -

The Model 501 speaker is designed
to create a Iffe-like balance of
reflectec an J direct sound.

elusive Bose Direc_ Energy
Control lets you adjust the
radiation pattern tithe
outward -firing tweeter for
the size and shape of your
room, and for your music.
Broader, for the svveep of a
symphony, or tighter, for the
'ntimacy of a voca ist.

Two extended -range,
3 -inch tweeter deliver
crisp, clear hic-is, while the
high-performaice 10 -inch
woofer produces very deep,
powerful bass with practi-
cally no digtortionk And an
innovative Dua Frequency
Crossover'v network lets
tweeters and v.Dc'er play si-
multaneously cve: more
than an oc.ave, for smooth,
open midrange.

Hear the new Model 501,
the speaker thet stapes the
sound to fi: the way you lis-
ten to music, e- Bpse
dealers now.

The Direzt Energy Contro lets you
.adjust the radiation pattern of the
outward -firing tweezer.

Bet e& sound throuci research.

For a detailed description of the Model 501 and the technology behind it. senc $100 to
Bc se Corporation. Dept. PVN, The Mountain, Framingham, Mass. 01701. tiou mill - a full -color Model 501 brocht.re,

a 12 -page owner's manual, aid a copy of Dr. Amar Bwe's article on -Sound Recording End Reproduct or,- reprinted from Technology Review.
Cabinets are walnut -grain vinyl veneer. Patents issued and pending.
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Last year,Technics gave you everything
you wanted in direct drive.

This yearwe're giving you less.
In troducing three new Technics turntables: The SL -1600
automatic, the SL -1700 semi -automatic and the SL -1800
manual. All with the Technics direct -drive system.
The system FM stations use and discos abuse. And all
with performance specs even better than last year's.

Less Acoustic Feedback.
This year we did mine to give you less acoustic
feedback. With Technics double -isolated suspension
system.A floating system that not only damps out
external vibrations at the base but also from the platter
and tonearm. Combined with our new sensitive
gimbal -suspension tonearm, it dramatically reduces
feedback. Even at high music levels.

Less Wow az Flutter.
Amplified, even the smallest fluctuations in platter
speed can be your biggest problem. So this year with
a B-FG speed stabilizer built into our 321 -element

//

tip

1

I

one -c hip I( , voiu gt t infinitesimal WOW and flutter,
equal to Technics professional level. An incredible
0.025", W RMS.

Less Rumble.
The less noise y9tir turntable makes, the more music
you hear.Thairs why professionals loved Technics last
year. This year. we're even more lovable, because
there's even less rumble, -73 dB (DIN B) to be exact.

For Less Money.
Even with teatimes like oil -damped cueing. A
computer-a-ulyzed S-shaped universal tonearm with
anti -skate control P tch controls variable by 10%.
And detachable dust covecTechnics turntables cost
less this year than last.

Technici.WYre giving you less. And that means
you're getting more.

Technics
by Panasonic
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