MARCH 1978 » $1.25

?HE FUTURE OF THE CASSETTE 'I'HE CASE FOR OPEN REEI.
~ SONGWRITERS: HOW TO GET THEM TO LISTEN TO YOUR SONG

EQUIPMENT TEST REPORTS: Dynavector 10A Phono Cartridge - Phase Linear | : e i
Phase Il Speaker System « Sony PS-X7 Record Player - Soundcraftsmen : ——
MA5002 Power Amplifier - Spectro Acoustics 210 Stereo Graphic Equalizer | ' : : )

SEMl PRO HOW TO MAKE YOUR OWN DEMONSTRATION TAPES

L _=_‘: ‘ ey

N e “
il SHLIWS
K e, xaa

1
]1?) 3
6LAON P149 663”606 lIS 096292

i1

HYLU2G" 4L 0™ ; i LY
Stereo Review §




If you're about to buy a good high fidelity
receiver, Pioneer would like to suggest that you follow
the advice of a highly select group of experts: music
lovers.

This year, music lovers wili buy more Pioneer SX
650’s than any one of the other 162 high fidelity
receivers on the market.

Mainly because this year, for the second year in a
row, the SX 650 will offer better features, better sound,
and better value than any similarly priced receiver.

PEOPLE WHO CARE ABOUT MUSIC
WANT TO HEAR IT REPRODUCED PERFECTLY.

The goal of every hi fi receiver is to reproduce
music with all the excitement and clarity of a live
performance.

The SX 650 comes a lot closer to reaching this
goal than some hi fi receivers costing hundreds of
dollars more.

Take distortion, for example.

With some hi fi receivers, you're simply expected
to tolerate a certain amount of distortion.

Not with the SX 650, however.

The 650 comes with an advanced powcer
section designed to limit distortion at high volumes.
Plus a pre-amp that features a phono overload level of
200 milivolts—enough to handle the loudest section
of one of today’s most dynamic records without
distorting.

Together, these things work to give the SX 650 a
virtually inaudible total harmonic distortion level of
less than 0.3%, from 20 to 20,000 cycles per second.

Which brings us to the question of frequency
response.

Where the average adult ear can hear music
from approximately 40 to 14,000 cycles per second,
the human body can feel music at much higher and
lower frequencies.

By designing the 650 to reproduce music at
these frequencies (20 to 20,000 cycles per second)
the 650 can not only reproduce every note of music
the human ear can hear, but it can also reproduce the
feelings and emotions that until now you could only
experience at a live performance.

In other words, the chills that used to run up and
down your spine at concerts can now run up and down
your spine in the privacy of your own home.

POWER TO SPARE.

When a piece of music reaches a crescendo, it
tends to put a tremendous strain on the power section

tThe value showninthis ad is tor intormational purposes only. Actual resale prices will be set by the individual Pioneer dealer at his option.

of a receiver.

Some receivers clip the signal and
distort.

The SX 650 merely goes un reproducing
beauriful music.

Its 35 watts® per channelare more than powerful
enough to fill the average room with clean, clear
undistorted sound. Andyetstill have enough power in
reserve (o handle sudden surges of low or high
frequencics.

So a full orchestra will sound just as crisp and
undistorted as a single singer.

AN FM SECTIONM
THAT DOESN'T SOUND LIKE ARADIO.

At Pioneer, we've always belicved that the FM
section on the SX 650 sounded maore lilelike than
many $600 separate turiers.

This opinion was recently contirmed in an article
by lulian Hirsch in Stereo Review Magazine about our
TX 6500 wner. A tuner that features the same basic
front-end as the SX 650'<

“For all practical purposes, the frequency
response, channel separatlon, nuise level and
distortion ... are the equal of most tuners selling for
two or three times its price’

And who are we t drpue willmme
of the leading experts in the hi fiindustry? o

PEOPLE WHO CARE ABOUT MUSIC
ALSO CARE ABOUT MONEY.

With a price of less than
$325 we think the SX 650 ofters an
incredible value among today’s &
medium priced hi fi receivers. {

Especially when you consider =8
that similar 35 watt receivers by Yarnaha'
or Sony could cost you almost $100 more. 5§

But don't take our word about any of'th

Go compare the sound and value of the .
SX 650 to any other medium priced high fidelity =%
receiver at your nearest audio dealer.

We think you'll find it’s the perfect receiver for
people who appreciate great value as much as they
appreciate great sound. . _

High Fidelity Components

WPIONEER

WE BRING IT BACK ALIVE.

@1977 U.S. Pioneer Electronics, 85 Ovlord Drive, Moonachic, New lersey 07074
CiRCLE NO. 62 ON READER SERVICE CARD
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#35 watts per channel minimum continuous power output at 8 ohms, from
2010 20,000 Hz, with no more than 0.3% total harmonic, distortion.
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By Williom
Anderson

MINIMAX

T HERE used to be one of those all-night deli-

catessens in my New York neighborhood
that styled itself ‘‘Superette’’—one Latin
prefix, one French suffix, and nothing in be-
tween but a mind-teasing irony. ‘‘Super”’ very
likely means, as the dictionary has it, ‘‘sur-
passing others of its kind”’ (as in ‘‘supermar-
ket’’), but ‘‘ette’’ could signify either the di-
minutive (as in ‘‘roomette’”) or the imitation
(as in ‘‘leatherette’’), so ‘‘Superette’” might
therefore mean either a *‘big little’’ or a ‘‘su-
perior imitation.”” Clearly a matter for the
mind of comedian George Carlin.

No such problem with ‘‘cassette,”” how-
ever, which is just what it says it is: a *‘little
box.” Well, usually, anyway. Both Deutsche
Grammophon and London Records have for
some time been turning out what I am tempt-
ed to call ‘‘maxicassettes,’”” boxes almost of
book size designedto accommodate operas and
other extended musical works that won'’t fit

on a single cassette. They have now been
joined by RCA, which has just brought out a
group of eight operas (mostly reissues) in the
cassette format (see review on page 98) and
expects to add another nine (Julius Caesar,
Norma, Lucia, Vespri, Ballo, Ernani, Rigo-
letto, Trovatore, and the Barber) this month.
Putting these little tapes in these big boxes
is not as whimsically paradoxical as it might
appear. First of all, it makes possible the in-
clusion of adequate notes (and, in the case of
opera, librettos). In the ordinary cassette box
these are either sketchy as to information and
minuscule as to type size or absent altogether.
RCA’s boxes are 64 inches wide and 124
inches high, almost exactly half the size of a
disc jacket (though thicker, of course). This
makes it possible for retailers to display them
in pre-existing browser racks while discourag-
ing pilfering (they cannot be concealed on the
person without committing an affront to Na-

ture). And since they are of standard disc
height, the buyer can also shelve them at
home (the spine is lettered) alongside his rec-
ords without being too prodigal of space. But
why, speaking of prodigality, is it that the re-
cording industry continues to place these odd
little bets on this minority format?

F there is one factor that has characterized
successful innovations in recording technolo-
gy through the years it is that of increased in-
formation density. In the disc format we have
gone from 78 rpm to 33%5-rpm microgrooves
in mono, stereo, and quad, at least doubling
information density each step of the way, and
digital techniques now just over the horizon
promise more of the same. In tape we have
not only been increasing information density
through speed reduction (from 15 ips down
through 714, 334, and 178), but by reducing the
size of the tape as well. Digital recording,
again, could contribute even more. It should
therefore surprise no one that the next step
down is (are) already on the market and ap-
parently flourishing—the (unfortunately in-
compatible) mini- and microcassettes, de-
pending on whether you like your prefixes in
Latin or in Greek (but whatever happened to
hemi-, demi-, and semi-?). The clear-plastic
‘‘jewel box’’ ordinary cassettes come in meas-
ures 2% x 43 x % inches (approximately).
The new microcassettes are 14 x 2 x 5/16
inches, or almost exactly one eighth the size
(tape width, oddly enough, is the same). Since
the speed is only 15/16 ips, it is not yet a hi-fi
medium, but improved tape formulations and/
or digital developments will take care of that,
and it already has the magical ingredient of in-
formation density.

There is probably a physical limit to how
far this trend can go: once things get down to
aspirin-box size, anthropometric concerns
(clumsy fingers) take precedence over all oth-
ers. Even so, it is perhaps a little too soon to
sell short our apparently characteristic fasci-
nation with the great beauty that is to be
found in small proportions.
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CAN YOU TELL THE EXPENSIVE IMITATIONS
FROM THE AFFORDABLE ORIGINALS?

retail price of the component
The result?

© When Paase Linear introduced the first

- real high-power, high-fidelity amplifier
in 1971, th2 philosophy of audio compo-
nent design was abruptly changed.
Almost overnight, Phase Lineer became
synonymo.s with high-quality, high-
technology, high-powered high-fidelity.
The entire audio industry was forced to
take norice.

Most H-Fi companies had not expected
high power to become generally accepted
as the cptimum means of achieving sonic
realism S.ddenly, companies found
themseives spending large amounts of
moneyin I&D. Engineering, and
Market'ng in a very short period of time.
Who dc you think picks up the tab?

Contrary o what some manufacturers

receive the performance as advertised
by these expensive imitations..But you
also pay a ‘ penaity”’

Take a good look around the next time
you visit a high-fidelity store. You'll see
a lot of models on the shelf. All sizes.
All shapes. All colors. All coszing more
than the original.

The Phase Linear 700 started it.

Since we started it all, we were able to
advance in an orderly, cost-effective
manner, and improve on our original
technology. There's no tab tc pickup.
No penalty to pay.

The resultis the Phase Lineéer

Series Two.

The fine is highlighted by the new Dual

would like you to think, Hi-Fi companies
are not prilanthropic organizetions. They
can't abscrb the cost. This ragid expend-
fture of money must be factorad into the

with distortion at an incredible 0.09%.

You pay a higher price. You most certainly

500, rated at over 500 watts per channel,

Designed to handle speaker impedances
down to 2 ohms, the Dual 500 easily
adapts ta rugged professional use, or.
demanding home applications. A self-
contained, thermallw activated cooling
system, comktined with an instantaneous
LED display incorparating buiit-in output
clipging ind:cation, -allows for precise _
power control. Electronic energy limiters
and independent fusing of the power
supgly prevant the dossibility of
damagirg overloads.

Affordatle Technology.

This same dadication towards exceptional
performancs. design and affordability. is
found in eack: Series Two Power Ampli-
tier. From the “Kilowatt, to the fully
combdlementary output, BI-FET process
and nigh-loop gain zechnology of the
Phase L near 200-Series Two, there is

an a‘*fordable origiral that easily fulfills
your most demanding requirements.

Dual 500-Series Two 700-Series Two

OUTPUT PCWER

400-Series Two

200-Series Two

PER CHANMNEL* 505 WATTS 360 WATTS 210 WATTS 120 WATTS

Intermodulation Digdron_ N E% MAX - 7_0.09% MAX 0.09% MAX 0.09% MAX ]
(60Hz: 7TkHz = 4:1)

Slgnal to Ncuse Ratio - —110_d8 = EdB_ 110dB 41 10d8—

Residual Noise (IHF Ar i 120uV ) = 120uV o 120uV 7:BEV T

Forced Air Cooling YES P OPTIONAL OPTIONAL NO W

Suggested Retail Price $134§ 95 $879.95 $599.95 5 7;399 95 B

Optlonally available in Standard E.I.A. rack mount configuration. Solid Oak or Walnut side panels optronal

*Output Power Mlmmum RMS per channe! into 8 ohms from 20Hz-20, OOOHz with no more than 0.09% Total Har*nemc Distartion

THE POWERFUL DIFFERENCE

MADE IN U.S.A. DISTRIBUTED IN CANADA BY H. ROY GRAY LTD. AND IN AUSTRALIA EY MEGASOUND PTY. LTD.
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Only JVC

recording with Super ANRS,
Recording/EQ switch, 5 Peak
Reading LED’s and SA heads.

The measure of fine cassette deck performance is the sound of the
recordings you make. JVC’s extensive line of high fidelity decks features
these exclusive contributions to cassette deck technology.

1 Our Super ANRS gives you efficient ncise reduction, with the
added plus of extra-low distortion at high-level high frequencies. And you
can switch to our regular ANRS for making recordings to be played using
other noise reduction systems. 2 In additian, our exira Recording/EQ
switch helps you to precisely adjust the high frequency response of your
deck to match any tape you care to use.

3 The entertaining LED'’s you see on our decks actually help you
make better recordings. They're easier to read than VU meters by
themselves, so you can record at higher levels without fear of tape
saturation.

4 And our SA (Sen-Alloy) heads offer the sensitive performance of
permalloy, plus the long life of ferrite in one design. These heads are so
excellent in their performance and durability that cther manufacturers are
buying them from us to use in their decks.

There are a variety of other features to simplify your cassette
recording. And our specifications are equal to or better than machines that
cost much more.

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

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

CIRCLE NO. 29 ON READER SERVICE CARD *Not all features in all decks.

CD-16386




new class ‘H’ VARl—PORTIONAL® 250 w. ampI|f|er

]

|
|
|
i

TEST REPORTS "Transparent, uncolored sound”
PRAISE IT... “Anoutstanding amplifier”

#CIRCLE READERSERVICE CARD FOR TEST REPORTS)

CUSTOMER CARDS = “Great—don’t change it”
COMMENDIT... “Perfect reproduction of my own
S . . Direct-to-Disc recordings”

(QUOTE FROM DIRECT-TO-DISC RECORDING ENGINEER)

METER " ~
RANGE

CHANNEL A

CHANNEL B

VAR RORTIONAL
SYSTEM

[+ £

- POWER AMPURER MAS5002

SOUNDCRAFT SMEN’'S NEW CLASS AMPLIFIER WAS INVENTED AND DESIGNED TO PROVIDE THE BES T PERFORMAIV.‘:E
MOST-NEEDED FEATURES, GREATEST RELIABILITY AND ENERGY-SA VANG "'FFICIENC Y, PLUS STATE-OF-THE-ART AUDIO REPRODUCTION.,
LIKE ‘DUR PE 2217 PRE-AMP, THE MA5002 IS A MASTERPIECE orF COST-LONSCIOUS ENGINEERING —A $1,000 VALUE FOR UNDER $700.

VARTABLE ; 3 ; C
SUPPLY = / Y SYSTE M(‘ =%

. TR ] i ‘TECHNICAI. DESCRIPTION: 4 brief expionafion of the VAR-
PORTIONAL™ SYSTEM is thot its computer-like ANALOG LOGIC CIRGUITRY
senses and calculates the omount of woktage required in accordance with T % i INSTNHTANEOUS OVERLOAD
the omplifier’s rising or falling output puwer level, and if then directs the PROTECTION‘ This Soundcroftsinen AUTO-CROWBAR® protection
power supply fo make avuilable preclzely the amount of voltage required,  clrculiry is urique among amplitiers. it ases no relays, no circult breakers.

. with no wasted energy. The ‘scope phcto iflusirates this Patent Pending  AUTO-CROWBAR® eircuif will automatizally and continuously attempt fo
system by showing a loud rock music signol penetrofing the upper voit- reset itself every second or two, untif the overioaded condition is removed.
oge supply and olso showing the suppts VARIABLY increasing AHEAD of .
the signal. = NON-LIMITING CIRCUITRY protects speakers from limiter-

a = CIR cumw-s:n:ms coused distorfion that results from qwerdnv!ng in omplifiers that use

cumrent-imiting circuitry.
. enables 350 wans at§ ohms, 250 watts af 8 ohms, at very low cost.
. reduces AC line curreat requirement fo save 1 kilowatt every 5 hours,  DIRECT-COUPLED output.

3 modeli, Power Amp, Mster Amp, Amm—d'uallzor‘? priced from $599.

_______ - yet provide full power whenever needgd for high levei output.
3 : L()w I 119 , i - combined with ultra-fest output circutry, provides extremely low TIM.  SPE AKER-PROTECTING inputtirculiry with automatic blocking
STGNAL OL GE SUPPLY for clean undistorted sound, with @ of better thon 50 volts - of input below 1 Hz. This prevents DC from ony input source from blowing
¢ per microsecond, for exceeding mest other amplifler clreuits. out specker cones.

Ol L.E.D.’s: When aither channel's output level ~ CERTIFICATE OF INSPECTION: Actuoi meosurements of each
reaches approximotely 59% of totol power, tha green L.E.D. will start fo unit ore enclosed with each unit to show actual measured rms output per
flash. it Is indicating thot he ANALOG LDGIC CIRCUITRY is octuoting the  channel, actual measured disfortion par channel, actual meosured slew
sacond power supply, 0 YARIABLE high«voitege supply, and the A.LC. is rate per chonnel, etc.
confrolting that suppty’s uoitoge IN ANTACIPATION of o potanfioily higher -
output' level requirement The LE.D. will glow proportionaily brighter, REMOTE TURN-ON TRIAC-ADTUATED deloy circult elimi-
showing the voltoge suppl increosing, as the metered power output rises  notes furn-on surge at fime of switch clcsure, enobles REMOTE AC turn-on
above opproxtmately 50% When the green L.E.D. s NOT ON, the low voit- Plug-In for switching from your presmp.
age power supply s in coatinuous operction, and the amplifier is operat-
ing in its most efficlent mazde, drawing very litfie-AC line current and there-  INPUT LEVEL CONTROLS: The input level controls are designed
fore soving energy costs (or example, yau sove approximately 1 kifowatt 1o asslst in system operation by providisg input voltage conirol from O to-
every 5 hours over a conventionol Class B or AB amp, both operoting of  fud. This capabliity is particularty vafuable In public: oddress, sound
: " = '3 power). e = re'nforcement, and omplified musico! instrument opplications where
'Now the /2217 rated “State-of-the- At and “Best -Buy” in muqqzlne Test. l many long cables are In use and wnere ground loops and other
| Reporls is ovaliable as the PE2217-R in rack sitver-black torm as omqrcnmg 11 INDICATORS: The wed LEDs, lndlcuﬁng clipping,  unwanted conditions might exist.
mate lor cur new amplitier.' With the contsol lle);]uhityov pushbutton- patching ~ ore oble fo respond to signals much Clg .
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Pre-tape Equalizing

@® Takes a while to get them imported furrin
publications into stores here in Japan, so I
just saw the September issue. I don’t agree
with Craig Stark (lead Q. and A. in “Tape
Talk™’) that material to be taped should never
be equalized before recording. I do use an
equalizer for recording, plus another in the
preamp-to-power-amp chain for all-program
equalization. 1 have some $8,000 worth of
electronics, and friends frequently drag over
their moth-eaten old discs and commercially
recorded tapes for me to ‘‘clean them up’”
onto cassettes. I find that processing through
my SAE 5000 impulse-noise reducer and
equalizer to the tape deck is invaluable for
this kind of dubbing. I also find the pre-
recording equalizer useful for dubbing to cas-
settes for car use. After all, most automobile
cassette machines and speakers can’t handle
the nuances that the better tapes deliver, and
they certainly can’t deal with dbx or even
Dolby processing, so I find a bit of equalizer
fiddling is essential for happy driving.

Readers who are going snap-crackle-pop
with frustration at the sub-level quality of
many discs on the U.S. market might be inter-
ested to know that in Japan we have two types
of discs available: clean and crummy. The
former are Japanese pressings from American
and European masters; they account for
around 95 per cent of sales here. The others
are direct imports, flown in in all their clicky,
off-center glory from, mostly, the U.S. This
may help explain why Japanese audiophiles
are rather glassy-eyed fanatics about their
cartridges, head shells, tone arms, turntables,
and lead bases: they’ve got an ocean of good
records available that are worth investing
money to play. Hey, American audiophiles—
move to Japan! Y our ears will love you for it!

(Ms) Lora MCHENRY
Tokyo, Japan

Steely Dan

® | was disappointed to find Joel Vance as-
signed to review Steely Dan’s new album,
‘“Aja’’ (in the January issue). Before reading
the review 1 checked the initials at the end,
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LETTERS TO THE EDITOR

and I knew at once that Mr. Vance would find
the obscure lyrics frustrating and would won-
der why Fagen and Becker don’t write songs
like Pearl of the Quarter any more.

To me such criticism is, at best, irrelevant.
Steely Dan is not a conventional rock band,
but a vehicle for Donald Fagen and Walter
Becker to present themselves as composers
(as they themselves admit). Both Mr. Vance
and Stephen Holden (who reviewed ‘‘Royal
Scam,”” the previous Steely Dan album, for
STEREO REVIEW) are missing the point when
they stress the lyrics in talking about Steely
Dan. I suspect that the primary function of
their lyrics is to set a mood and to tie the mu-
sic more closely to the conventional song-ori-
ented conception of rock. Sometimes the lyric
is a clear-cut ‘‘story’’ (Everything You Did,
Black Cow), sometimes merely an extension
of mood (Doctor Wu), and sometimes a foil
for the instrumental portions of the song (Aja,
The Fez)—but without exception the sound of
Donald Fagen’s voice is more important than
the words he sings. Like Victor Feldman’s
keyboard work, his voice is a component of
the musical texture in post-‘‘Pretzel Logic”
Steely Dan albums.

TERRY TEACHOUT
Liberty, Mo.

Pipe Dreams

® In January’'s ‘*Going on Record,”” Music
Editor James Goodfriend says that one might
wish for an opera by Gustav Mahler and won-
ders why Mahler ‘‘never tried to write one.”’
In his early years, Mahler did write an opera,
called Herzog Ernst von Schwaben, which,
unfortunately, he later destroyed. The libretto
was by Mahler’s friend Josef Steiner and the
work concerned Mahler’s brother Ernst, who
died in 1874. Somewhat later Mahler made
sketches for an opera to be called Die Ar-
gonauten and still later began one titled Rube-
zahl; neither of these operatic attempts is
extant.

I realize that Mr. Goodfriend’s point was
not that Mahler never wrote an opera, but that
none is available today. I too would be very
eager to hear a Mahler opera, although I be-
lieve that I can imagine how it would sound,

especially if it were about a beloved brother

who died at the age of thirteen. It would prob-

ably ke about as cheerful as Berg’s Wozzeck.
SaMm HoLLOMON
Cleveland, Miss.

Mr. Goodfriend replies: It would be nice if it
were as good (particularly since Mahler was
fourteen at the time).

® James Goodfriend’s wish (January *Going
on Record’’) for a Haydn viola quintet is here-
by granted. If you will open your Hoboken
catalog to page 298 (under the heading ‘‘Di-
vertimentos for four or more parts’’), you will
find it listed as Hob. I1:2. And did you know
that, like Brahms, Haydn also wrote a horn
trio? Only Haydn’s was for horn, violin, and
cello rather than horn, violin, and piano. (This
work is listed as Hob. IV:5.)

In the graduate course on Haydn’s chamber
music that I give at the Peabody Conservatory
we have a slogan, ‘““Haydn did it first”
(HDIF)—''it"’ referring to just about anything
in the style or content of works of later com-
posers from Mozart to Brahms. Even Wag-
ner: we enjoy Haydn’s use of the four-note
rising chromatic **Tristan’” motif in his string
quartets (especially in the minuet of the unfin-
ished Op. 103).

ISIDOR SasLAv
Concertmaster
Baltimore Symphony Orchestra
Baltimore, Md.

Magnavox MX Recall

® The Magnavox Consumer Electronics
Company is recalling some of its MX-brand
component receivers because a possible cir-
cuit malfunction could cause damage to non-
MX-brand loudspeakers used with the units.
Model numbers subject to the recall are 1580,
1581, 1620, and 1630. Approximately 11,200
of the suspect receivers were manufactured
and sold by Magnavox from May 1974 on, and
some may still be in dealer inventories. Con-
sumers who have these model numbers
should contact the Magnavox Consumer
Affairs Department to make arrangements for
corrective modifications to their equipment.
Outside Indiana, call toll free (800) 348-3863;
inside Indiana, call (219) 432-6511 and ask for
Department 761.
Bog JONES
Magnavox Company
Fort Wayne, Ind.

Peccant Critics

® ['d like to remind STEREO REVIEW’S pop-
music critics that a ‘‘review’’ is, according to
the Random House Dictionary, a ‘‘critical
article or report,’” while “‘critic”’ is defined as
‘‘a person skilled in judging . . . musical
performances.’” Such a person does not need
to use remarks that have no bearing on the
performance, such as ‘I am a registered Re-
publican given to saying ‘Pshaw!’ . . . (re-
view of Cat Stevens’ ‘‘Izitso’”), ‘It sounds
like the kind of album you’d expect from a
bunch of vice presidents’ (review of Kenny
Loggins’ ‘‘Celebrate Me Home’'), or
- . a feat that adds a new dimension to
the concept of ‘cheesecake’ *’ (review of Kiki
Dee’s album). Furthermore, when Joel Vance
begins his ‘‘review’’ of ‘‘Izitso’ by saying
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that he has *‘never been able to work up much

enthusiasm for Cat Stevens,' whatever else

he says must be considered invalid since he’s
hiased from the outset.

CHARLIE THORNHILL

Mt. Vernon, Mo.

® I[n response to the common reader com-
plaint that reviewers stray from their proper
subject matter. I would suggest that music,
like all art. is mainly a communication of
ideas. A critic may relay those ideas through a
discussion of the music itself (mode), the art-
ist (means), or. if he pleases, the destruction
of Rome by the Goths (analogy).
THomas TONEFF
Tucson, Ariz.

The Editor replies: Yes, and *‘ideas’’ are what
a “‘person’’ has, so they inevitably have per-
sonality and ‘‘biased’ subjectivity. And it
strikes me that it might be rather useful to
know whether the critic addressing us is areg-
istered Republican—or a closet Marxist!

Sven-Bertil Taube

e | was pleasantly surprised by James Good-
friend’s column on Sven-Bertil Taube (*‘Go-
ing on Record,”” December 1977). I thought
that I was the only person in America who
knew about Sven-Bertil and his legendary fa-
ther, Evert. As a youngster, I heard a lot of
Evert Taube’s music, since my father and un-

You'll hear more from us.

Write: Cizek Audio Systems, Inc., Dept. SR3, 15 Stevens St., Andover, MA 01810
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cle were Swedish sailors (in the classic sense)
and many of his songs concerned seafaring
adventures around the world.

A Capitol International Series album fea-
turing Sven-Bertil Taube playing his father’s
songs was once available in the U.S. It was
conducted, of course, by Ulf Bjorlin, with
solo players and groups from the Stockholm
Philharmonic. The album number was ST
10274.

R.G. KELLSON
Woodridge, Ill.

Discophobia

® | am arock fan through and through, and |
will never ‘‘give in, dress up. and accept Irv-
ing Berlin's invitation to ‘face the music and
dance.” " 1 know I will never get to like it!
“It."" of course, is disco, and “‘it’* perfectly
describes what definitely cannot be called mu-
sic in any shape or form. I didn’t always agree
with Steve Simels either, but Paulette Weiss'
“‘Discomania’ (December 1977) stank. She
should get back to rock-and-roll instead of
*“it.”* which has no virtues and which many
hope will “*go away.”’
K. BrAIN
Victoria, British Columbia

Direct-to-Disc

® As a record buyer rather than a manufac-
turer, reviewer, or performer, I'd like to add
some comments on the direct-to-disc contro-
versy. | have bought a few d-to-d recordings
and have found that the reduction in recorded
noise or tape hiss is quite small, sometimes
nonexistent, as compared with other high-
quality records. The reduction in surface
noise may be entirely the resuit of careful
manufacturing and the use of virgin vinyl and
have nothing at all to do with the elimination
of steps between the artist’s performance and
the cutting of the master lacquer. However,
most, if not all, d-to-d recordings are made
without the compression usual with ordinary
discs, and for me this has been their most out-
standing benefit; the dynamic range is ex-
traordinary. (Of course, some tape-to-disc
records are also uncompressed, and I'm
equally impressed by their dynamic range.)

As to whether the artist plays better or freer
during taping or directly to the cutting lathe,
this is obviously a function of the bent of the
individual artist. My latest purchase, ““Track-
in’ " by the Lou Tabackin Quartet (sold by
Specs Corp.), sounds very free and unre-
strained, yet some d-to-d records I have do, in
fact, sound as if the performers were unduly
conscious of the recording process and much
too careful.

On the whole, T would say that d-to-d re-
cordings are worth the greatexpense only ina
very few cases, such as when they feature a
favorite artist or work that you could listen to
forever.

K. A. BORISKIN
Milford, Mass.

® One of Editor William Anderson’s main
objections to direct-cut discs (October 1977
*“Editorially Speaking’’) is the price. Why not
let people like me who are ‘‘mad’’ enough to
buy direct-cut discs at such prices go ahead
and do it? Rather than being ‘‘regressive gim-

(Continued on page 12)
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STINGUISH BETWEEN
ED CAR SPEAKER AND

The best of 'he so-called car speakers, on the left, is identical in principle to a Fne hore speaker.

The Audiovax Comp 60!"on the right, approaches sound from an entirely diffe-ent pcint of view. The car.

I¥'s ecsily distinguishable from the so-called car speaker in that it comes in two parts. Oae, a super efficient,
Jow mass mylar ridrange/twester for high definition and clear hlgh and middle frequencies And two, a beefed up
6" woofer for beefed up bass sound. :

The reason the incredible Comp 60 is a breakthrcugh, cs well as a breakapart, is
simple. It's the first speaker fo put the midrange/ tweeter where it should go inacar. In
the front. And the woofer where it should go. In the vear The rasult is the treble
ounds, which are highly directional, get pointed a* ycu, instead of at the back

window. And the bass sounds, which are not higkly directional, can spread out
and move forward fo meet the treble at an ideal point in the car. Your ear.
Of course, to be perfectly honest, the CDmp 60 does nave a few features

in common with a fine home system. 3T

Like a circular woofer for
. clean bass response. And a
dome tweeter for uniform
sound dispersion. And a
copper wound high
temperature voice coil
that can take the heat
in the music without
going to pieces. And
heavy weight ceramic
magnets that total a
big 60 ozs. for a max-
mum of efficiency and a
‘minimum of distortion.
Besides ‘a handling
capacity of 40 whopping
watts per channel. And a
frequency response of from |
50 t0 20,000 Hz. e

" The Comp 69 also hos some parts no home system has. Like butyl” W
¥ rubber edges and gaskets to provide vibration-proof, jounce-proof damping. s
' If you want 1o get as mucn pleasure from your car speaker as your

home speaker, moke sure you get a lot more than a scaled down home speaker for

your car. Get the first real car speoker The Audiovox Comp 60. The speaker we fook :Jpart because of the woy
~ yourcar is put tog=ther.

- THE COMP 60 BYAUDIOIF’DX

We build stereo for the road. We have- to build it better.

@ 1978 Audiovox Corporation. Hauppauge, NY 11787
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mickry.”” the appearance of the d-to-d tech-
nique is the most important thing to happen to
hi-fi in recent years—that is, as long as one
recognizes its drawbacks: short playing time
and high price.

Moreover, the editor does not seem to un-
derstand that when taping from a source al-
most free of hiss (direct-cut discs), one ob-
tains a much higher quality than when taping
from an ordinary record. Thus, that Texas
millionaire who tapes his direct-cut discs is
not as crazy as the one who has prescription-
ground windshields in his cars.

JOHAN JPRGENSEN
Edinburgh, Scotland

That was a joke, son. Why avoid tape hiss in

the first place if you're only going to add it to
the program afterward?

Gismonti’'s Compatriots

® We were very happy to read Chris Albert-
son's review of Egberto Gismonti's ‘‘Danca
das Cabegas’ (November 1977). It shows that
someone in the States is interested in what’s
happening musically in Brazil. Mr. Albertson
credits Nana Vasconcelos for composing Fé
Cega Faca Amolada, but the songisreally by
Milton Nascimento and Ronaldo Bastos.
Other records by Brazilian artists available
in the U.S. include **Milton’” by Milton Nas-
cimento (A&M 4611), ‘‘Native Dancer’” by

Everything but the effects of poor
room acoustics, poor speakers or poor
program quality with the

MXR Stereo Graphic Equalizer.

Say you've got aroom that’'s a lot like
a sponge ... too soft and cushiony
... one that soaks up all the aural
glory of your system. Or say your
system’s high fidelity just isn’t high

" enough, whether the source is records,
tape or radio.

Get into control with the MXR
Stereo Graphic Equalizer. Adjust for
acoustics with 10 frequency con-
trols plus level on each of two
channels. Play with the lows, boost

CIRCLE NO. 34 ON READER SERVICE CARD
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the mid-ranges, and soar with the
highs. Make a small system sound
big ... abigsystem sound mammoth.

Hear it and the entire MXR line at
fine audio stores. Or write MXR
Innovations, Inc.,247 N. Goodman St.,
Rochester N.Y. 14807. Or call
716-442-5320.

Also distributed in Canada by
White Electronic Development Corpo-
ration, Ontario.

Consumer
Products Group

Xi=

Wayne Shorter and Nascimento (Columbia

PC 33418), “*Amoroso’”” by Joao Gilberto

(Warner Bros. BS 3053), and ‘‘Slaves Mass™’
by Hermeto Pascoal (Warner Bros. BS 2980).

JERRY UDLER

RicaRDO REDISCH

Sao Paulo, Brazil

Jack Jones

® Rarely does one read such a fine, under-
standing analysis of an artist as Henry Pleas-
ants’ piece on Jack Jones in the November
1977 issue. As Mr. Pleasants discerned, the
key to Jack Jones’ thrilling singing is the con-
trol of his voice that he gained through study
with a classical coach. On the day Jack was
born, | was having a session of my own with
that same excellent coach, Claude Warford.
A great many of us at that time (including
Jack’s father, Allan Jones, and Lanny Ross)
owed our success to Warford, who taught us
to use our voices as musical instruments.
Claude Warford, from his place in Heaven,
must indeed be pleased at how his fine teach-
ing has followed through from Allan Jones to
Jack Jones. Moreover, Jack has a wonderful
and vigorous heritage of strength and vitality.
Few people realize the demand good singing
makes upon one’s basic health. | had to give
up my own career when it was most promising
inevery respect due to health problems.
H.R. EDMUND AUSTIN
Bridgehampton, N.Y.

Lester Fans

® 1 have always regarded STEREO REVIEW’s
popular-music critics as a bunch of overbear-
ing, pompous, know-nothing cretins, and the
proof of this has been piling up. Numerous
put-downs of Frank Zappa and of the Eagles
have been fueling my fury for a fong time, but
Lester Bangs’ November 1977 review of
“‘Love Gun’’ by Kiss is the last straw.

How could he have the unmitigated audaci-
ty to compare Kiss to Led Zeppelin or Bad
Company? That is like comparing the Yucca
Flats zither and harmonica ensemble to the
New York Philharmonic! The members of
Kiss have admitted that they have little or no
musical talent.

In contrast, Led Zeppelin is the super
heavy-metal group of the Seventies, and Bad
Company runs a close second. Both groups
are composed of excellent serious musicians
who care about the music they produce.

JAMEs DiGiacomo
Montreal, Quebec

® Reading the December “‘Letters,” 1 was
appalled to discover the distrust and malevo-
lence some STEREO REVIEW readers have for
Lester Bangs.

Lester Bangs’ reviews are a source of infor-
mation about new releases that is not obtain-
able elsewhere. His opinions are precise and
to the point. His evaluations provide a guide
to discovering new first-quality recordings
that promise to give years of enjoyment. I
have always found that if I eagerly seek out
those records he has given a bad review and
avoid like the plague those he has given glow-
ing praise, I will never buy a record I will have
to relegate to the back of my collection.

LLARRY SYMCHYCH
Oshawa, Ontario
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It’s our name: Sanyo.

Take the cover off of almost any fine
cassette deck, and chances are you’ll
find Sanyo parts.

Our tape transport mechanisms and
electronic components have earned
such a reputation for quality and relia-
bility that they’re used in some of the
most respected equipment you can buy.

So when Sanyo set out to design our
own cassette deck, we had plenty of
technology and experience to draw
from. And we made the $190* RD5300
one of the truly outstanding values in
home tape recording.

The proof is in the state-of-the-art

2

" sas 3 "*’” LIMITER DOLBYNR  INPUT g LINGEY

specs: 30-16,000 Hz response (* 3dB,
CrO, tape). 63dB signal-to-noise ratio
with Dolby. And an imperceptible 0.05%
wow and flutter (WRMS). Plus conven-
ience features like a peak limiter to pre-
vent distortion, and a standby switch that
lets you use an external timer to start
recording even when you're not home.

If you need more proof, check the
test reports. The RD5300 is generating
the kind of enthusiasm you would expect
for really exotic, high-priced components
(phrases like “best buy” keep popping up).

So why should you buy a quality tape
deck that’s only part Sanyo. When for the
right price, you can get the whole thing?

THAT'S LIFE

Sanya Electric Inc., Consumer Electronics Division, 1200 W. Artesia Blvd., Compton, Calif. 90220
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flew Products iatest audio equipment and accessories

Nikko Adds
New Preamp and
Class A Power Amp

O The Nikko Beta V preamplifier and Alpha
V power amplifier are the latest additions to
that company’s amplifier line. The Beta V's
very slim front panel has no tone controls, but
features a variety of switchable cartridge-
loading values. Phono-input impedance is se-
lectable at 10,000, 33,000, 47,000, 68,000, and
100,000 ohms, while three load-capacitance
settings are provided: 0, 47, and 150 picofa-
rads. Phono-input level is adjustable. There is
a five-position selector switch used in con-
junction with a three-position “‘channel selec-
tor.”” On Channel 1, phono-input impedance
and capacitance are adjustable; on Channel 2
only the capacitance and on Channel 3 only
the impedance is adjustable. The Beta V has a
16-Hz subsonic filter as well as a mode switch
with positions for stereo, mono, and stereo
reverse. The volume control is a step-type at-
tenuator switch.

Key specifications for the Beta V are a pho-
no-input sensitivity of 2 millivolts (mV) and a
100-mV sensitivity for the tuner and auxiliary
inputs. Total harmonic distortion is 0.01 per
cent. The signal-to-noise ratio of the phono
section is 72 dB (A weighted); for the high-
level amplifier it is 100 dB. Rated output is 1
volt into 600 ohms. The Beta V., which utilizes
Cannon-type three-conductor connectors in
place of the standard phono plugs and jacks.
measures about 2 x 19 x 17 inches. Price:
$750.

The companion to the Beta V is the Alpha
V power amplifier, a Class-A design rated at
100 watts per channel into 8 ohms. The front
panel of the Alpha V has separate average-
reading power meters for each channel, as
well as an on-off switch and a speed control
for the amplifier's cooling fan. It is fitted with
chrome-plated rack handles. The Alpha V
may be used as a d.c. amplifier (response is
flat from O to 60,000 Hz) or with a high-pass
filter inserted. Both total harmonic and inter-
modulation distortion are rated at 0.06 per
cent, and the signal-to-noise ratiois 110 dB (A
weighting). Like the Beta V, the Alpha V uses
three-conductor Cannon-type connectors. It
measures about 9 x 19 x 17 inches and weighs
about 60 pounds. Price: $3.000.

Cirele 115 on reader service card
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Audio-Technica’s Free
Microphone Booklet

O A Brief Guide to Microphones is a new
booklet being offered by Audio-Technica,
which now markets microphones together
with phono cartridges and other products. It
provides a general description of the opera-
tion of most microphones and has eight sec-
tions covering microphone types and charac-
teristics. It begins by explaining the differ-
ences between dynamic and condenser micro-
phones and between omnidirectional and uni-
directional (cardioid) types. It goes on to dis-
cuss microphone impedance, feedback
effects, sensitivity, and the proximity effect.
The booklet has fifteen pages and many illus-
trations. It is available free from Audio-Tech-
nica dealers or from Audio-Technica, 33 Shia-
wassee Avenue, Fairlawn, Ohio 44313,

to 20,000 Hz +2, —3 dB at 7% ips, and 30 to
16,000 Hz +2, —3 dB at 334 ips. At 7V21ps the
signal-to-noise ratio is 66 dB in the half-track
format (DIN A weighting). The record-
playback total harmonic distortion is under |
per cent, and wow and flutter are below 0.1
per cent. Maximum speed deviation is +0.2
per cent. There are special design features to
enhance reliability in studio use—for exam-
ple. it is possible to field-replace all compo-
nents without soldering. The B77 is housed in
a portable polypropylene case with a fold-out
carrying handle, the dimensions of which are
16Y4 x 18 x 8 inches. Weight is 38 pounds. A
soft cover is available. Price: $1,195.

Revox Announces a
New Open-reel Deck

Bib Device for
Disc-static
Neutralization

O The Revox B77 is the new semi-profes-
sional open-reel tape recorder from Studer-
Revox. joining Models A77 and A700 in the
manufacturer’s line. The B77 has a direct-
drive servo-controiled capstan with 7%- and
3%-ips tape speeds and is available with a
quarter- or half-track head assembly. The B77
has full electronic-logic pushbutton control of
tape motion. It also includes a tape-cutting/
editing jig on its front panel. The input circuit-
ry of the B77 can handle a large range of input
voltages—it takes up to 24 dB (over 0dB V1)
before overloading—so that its overload limi-
tations are really those of the tape. Bias-oscil-
lator frequency is 150 kHz. The front panel
has large recording-level meters with VU
characteristics, as well as LED’s to indicate
overload. The microphone inputs take
sources with impedances of 600 ohms or high-
er; the headphone outputs drive 600-ohm or
greater impedances. :

Rated frequency response of the B77 is 30

O Among several new products from Bib
Hi-fi Accessories, Inc. is an anti-static gun,
the Model 106 (shown). It is used to remove
the static electrical charge from disc surfaces,
and it is provided with a small electroscope
for observing the degreee of charge on the
disc surface. Also included with the gun is a
foam pad for wiping neutralized dust off the
record surface.

Another Bib accessory, the Model 150, is a
tape-care kit including accessories for clean-
ing tape heads and splicing cassette tapes.
The 150 has a head-cleaning tool with an ad-
justable probe that permits the user to clean
the often hard-to-reach tape heads in cassette
recorders. A small dentist’s mirror is included
for checking the status of the head, as are ex-
tra cleaning pads and 22 cubic centimeters of
cleaning fluid. The cassette-tape splicer in-
cludes a jig for holding the cassette in position
as well as a razor cutter and a supply of splic-
ing tape.

Bib is also announcing the Model 44, a lev-
eling device for turntables that fits over the
turntable spindle, and the Model 110, a dust-
removing brush. Prices for the new products
are $15 for the 110, $9.95 for the 150, $24.50
for the 106, and $4.95 for the 44.

Circle 116 on reader service card
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To get a superb performance,
you need a precision machine.

To command a great performance, a cassette shell and
cassette tape must be engineered to the most rigorous standards.
Which explains why we get so finicky about details. Consider:

Precision Molded Cas- . Five-Screw Assembly —
sette Shells—are made by % ? for practically guaranteed
continuously monitored warp-free mating of the
injection molding that cassette halves. Then

virtually assures a nothing—no dust or tape
mirror-image parallel snags—can come between
match. That's insurance the tape and a perfect
against signal overlap or ? performance.

channel loss in record or
plavback from A to B
sides. Further insur-
ance: high impact styrene Perfectly Circular Hubs
that resists temperature and Double Clamp
extremes and sudden System—insures there is
stress. no deviation from circular-
ity that could result in tape
tension variation produc-
ing wow and flutter and
dropouts. The clamp weds
the tape to the hub with a
curvature impeccably
matched to the hub’s
perimeter.

An Ingenious Bubble
Surface Liner Sheet—
commands the tape to
follow a consistent running
_angle with gentle,
fingertip-embossed
cushions. Costly lubricants
forestall drag, shedding,
friction, edgewear, and
annoying squeal. Checks

Head Cleaning Leader
channel loss and dropouts.

Tape—knocks off foreign
matter that might inter-
fere with superior tape
performance, and prepares
the heads for. ..

Tapered, Flanged
Rollers—direct the tape
from the hubs and program
it against any up and down
movement on its path to-
wards the heads. Stainless
steel pins minimize friction
and avert wow and flutter,
channel loss.

Our famous SA and AD
Tape Performance—two
of the finest tapes money
can procure are securely
housed inside our cassette
shells. SA (Super Avilyn)
is the tape most deck
manufacturers use as their
reference for the High
(CrOz2) bias position. And
the new Normal bias AD,
the tape with a hot high end,
is perfect for any type of
musie, in any deck. And
that extra lift is perfect for
Dolby tracking.

Resilient Pressure Pad
and Holding System—
spring-mounted felt helps
maintain tape contact at
dead center on the head
gap. Elegant interlocking
pins moor the spring to the
shell, and resist lateral
slipping.

TDK Cassettes—despite all we put into them, we - machine for your machine. TDK Electronics Corp.,
don’t ask you to put out a lot for them. Visit your TDK Garden City, N.Y. 11530. Canada: Superior
dealer and discover how inexpensive it is to fight Electronics Ind., Ltd.

dropouts, level variation, channel
loss, jamming, and other problems
that interfere with musical enjoyment
Our full lifetime warranty* is your
assurance that our machine is the

STDIK

The machine for your machine.

“In the unlikely event that any TDK cassette tape ever fails to perform due to a defect in materials or workmanship, simply return it to your local dealer or to TDK for a free replacement

CIRCLE NO. 56 ON READER SERVICE CARD
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Aiwa Turntable
Will Activate
Cassette Decks

O Aiwa’s new model AP-2200 is a direct-
drive semi-automatic turntable with a unique
switching feature that can automatically turn
several of Aiwa’s cassette decks on for re-
cording at the beginning of the record-playing
cycle. The AP-2200 also has its operating con-
trols mounted on the front of the turntabie
base so that it can be operated with the dust
cover in place. It is a two-speed unit (3345 and
45 rpm) with a pitch adjustment covering a
range of =3 per cent. The high-density
base is synthesized of a ceramic-resin materi-
al said to reduce vibration, and it is mounted
on adjustable rubber feet.

The AP-2200 has 0.035 per cent wow and
flutter (wrms) and a rumble level of —70 dB.
Approximate dimensions are 434 x 16% x 1444
inches, and the unit weighs about 15 pounds.
Price: approximately $200.

Circle 117 on reader service card

The AR-1429 is rated at 35 watts per chan-
nel continuous power into 8 ohms. Total har-
monic distortion is under 0.1 per cent for any
frequency from 20 to 20.000 Hz, and inter-
modulation distortion is less than 0.2 per cent.
The signal-to-noise ratio at the phono input is
65 dB for a 2-millivolt input signal. Key FM
specifications include a usable sensitivity of
1.8 microvolts (u V), equivalent to 10.3 dBf,
and a 50-dB quieting sensitivity of 4 4V (17
dBf) in mono and 40 1V (37.3 dBf) in stereo.
Capture ratio is 1.8 dB, and alternate-channel
selectivity is 80 dB. The FM channel separa-
tion is 40 dB at 1,000 Hz, 25 dB at 10,000 Hz.
FM distortion is under 0.35 per cent in stereo
for a 65-dBf input. Dimensions of the
AR-1429 are 4% x 20 x 132 inches. Kit price
{mail order): about $320.

Circle 118 on reader service card

Compander Kit from
Phoenix Systems

Heath Announces New

AM/FM Receiver Kit

O The AR-1429 is Heath’s latest stereo re-
ceiver. It features an adapter for an external
Dolby decoder for FM broadcasts (a plug-in
decoding circuit, the AD-1504, is available
from Heath) which can be connected to the
AR-1429 internally. A switch on the front
panel adjusts the tuner de-emphasis from 75
to 25 microseconds for use with the decoder.
There are preamp-out, power amp-in jacks on
the rear panel so that signal-processing equip-
ment can be put in the signal path. Signal-
strength and channel-center meters are in-
cluded on the front panel.
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0 Phoenix Systems is offering its model
P518-S. a new audio compander for tape re-
cording in kit form. The unit is a full two-to-
one compander. offering 2:1 compression on
recording and 1:2 expansion on playback. It is
not intended to be used as a simple expander
for playback only. The P518-S has front-panel
pushbutton switches for power and compand-
er mode (record or playback) and a LED
which lights whenever the input signal ex-
ceeds O dBm (1 milliwatt into 600 ohms). The
compander circuitry works over the entire au-
dible frequency range (it is not limited to tre-
ble only. as are some companders) and ap-
plies compression or expansion to all signals
with levels other than 0 dBm. For example, in
the compression mode, any signal exceeding 0
dBm in level is attenuated by a factor of two,
and any signal with a level of less than 0 dBm
is boosted by a factor of two.

The PS518-S has a maximum input/output
level of 12 dBm, and the maximum output
current is 20 milliamperes. Tracking error is
+0.2 dB. Total harmonic distortion in either
the compression or expansion mode is a max-
imum of 0.3 per cent; however, according to
the manufacturer, since the same integrated
circuit is used for both functions, most of the
harmonic distortion introduced in the record-
ing mode will be canceled on playback. Noise
level 1s =96 dBm (IHF A weighting). The
P518-S has approximate dimensions of 2 x 7 x
44 inches. Kit price: $59.

Circle 119 on reader service card

Two High-efficiency
Speaker Systems
From Kenwood

O Two new dynamic speaker systems are
available from Kenwood, the LS-407A and
the [.S-408A (shown). Each is a three-way.
vented-box design with a 134-inch cone tweet-
er and a 4¥-inch mid-range; the LS-407A has
a 10-inch woofer and the LS-408A a 12-inch
woofer. The tweeter employed in both models
has a one-piece cone-and-dust-cap construc-
tion. Continuously variable level controls ad-
just the output of the tweeter and mid-range
within +3 dB.

The key specifications for both speakers
are very similar: frequency response is 48 to
20.000 Hz =3 dB, nominal impedance is 8
ohms, and sensitivity is 93 dB sound-pres-
sure-level output for a 1-watt input measured
at a distance of 1 meter. For the LS-407A, in-
put power of 20 to 120 watts is recommended;
20 to 160 watts is the recommended amplifier
range for the LS-408A. Dimensions are 25% x
15 x 12% inches for both speakers. Price of
the LS-407A is $180; of the LS-408A, $250.

Circle 120 on reader service card

Panasonic’s Auto
Sound Equipment

O Panasonic has announced a new line of
amplifiers, tuners, and cassette and cartridge
players for use in automobiles. The line in-
cludes two cassette players and an eight-track
cartridge player, each with under 0.3 per cent
wow and flutter (wrms) and 4.8 watts per

(Continued on page 18)
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Up until now; there have
be=ncar speakers and there
have teen home spealers.
bur qu te frankly, they'vebeen
in two Jifferent leagues.

We decided to charge
thct. We desigred the LE/0, a
6"'x @ speakeg fo meet the
samre high standards we set for
our much acclaimed EPI 70
loucsoealker.

The result is a car speaker
thcr performs like no car

1570 Car Speokéﬁ :

speaker ever parformec. You gef remarkably clear.
“accurare, “Linear Sound” as well as dispersion thet
ottersoeaker manufacturers can only dream about.

WHAT OTHER CAR SPEAKERS DO WRONG.

In the inter=st of sav ng space, most all car
spea<er manulacturers do scmething you'd never
do wth a home speake-— they use an oval woo’er.

Tre problem is thar an oval woofer inheently
disons, soright off the bar they're in frouble.

Another problem

staclk the rweet=r= and mid-
ranges i~ fro~t cf the woofer.
Lnfcrtunarely. thisblocks and
oloss saund ca<es distartion
cnd impa rs dsaasion.

| WHAT WZ DO RIGHT.

First o7, we use a low-
mass, 6 round woofer so you
 con't get he d'startion you'd
| cetwitk anona.

Secondy, ir s richt next
EPI70Fome Specker 1 our famrous.” ! air-spring
tweeter, just the way t does ina ~o™e sys'em;
nothing comes berween you and -h=sound.

Final y, w= build L570's o nanzle up > 60
watts RMS per channel. Othe ca-geeakers blow up
af considerab-y less than this .

L570's real y hava ta be h1=2crd 1 be believed..

~ Bur for ncw, let us leave you wit~this last bir
of advice:

If you dod=cide to go wit LS70%, and you
ever sell your zar, be sure to ~cng ori D the
speckes-even if you

arises from the fraditional 50 EPI7D Yever e ancther car —
co-axia ortri-axial Qufo-  Frequency -heyll stil sourd awfully
meb le speakers. Response 70-20KHz 63-20 Bz nice n your den.
In arder toconserve  Cossover 18004z 7 1300 -z —
space, manufacturers of  Dispersion Nearlw hem spherical N=arly nemispherical m ®
thesa cea kersliterolly o in mudcal rcnge inmusica range A
: Tweeter 1" air=pring 1" airspring
Woofer &' long travarse 6'longtravere
lrpedance 8 Ohms nominal, 8 Ohmi rominal. E 5
40hmsD.C 40hm:C.C. ZAR PEAKER
Gille Acousﬁcolly*rronsForenr Acousticlly transoarent
perforated meta matte-dlack foam
Pax. Pending ¥

EPlisc product seriesof Epicune Frodusis 1ac.
MNewburvpor, Mas. 1650
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channel of output power into 4 ohms at 10 per
cent total harmonic distortion. The tape play-
ers all have separate tone controls for each
channel. The top-of-the-line unit, the
CX-7100 cassette player (shown), features an
auto-reverse function and lockable fast-for-
ward and rewind; other features, such as one-
lever operation for transport control, are
shared by its companion tape players, the
CX-5100 and CX-1100. Dimensions of all
three tape players are about 2/2 x 734 x 5'4
inches.

The CA-9500 is a new AM/FM stereo tuner
with front-panel indicator lights for AM, FM,
and stereo FM, as well as a DX-local switch
that serves as an attenuator for high-level in-
put signals from nearby stations. It has a slim
front panel measuring about 1¥2 x 7% inches
(depth is 6 inches) and an on-off switch; the
CA-9500's output is used to drive the amplifi-
er in one of the cassette players.

For added power output Panasonic is offer-
ing a booster amplifier, the CJ-3510, which is
rated at 10 watts per channel into 4 ohms at 1
per cent total harmonic distortion. Input
impedance is 4 ohms, so that it can accept the
output of one of the tape players. The CJ-3510
‘'has bass and treble tone controls as well as an
indicator lamp and an on-off switch that re-
moves the amplifier from the signal path if
added power is not desired. Dimensions are
about 4 x 2% x 7% inches.

Prices are about $110 for the CX-7100, $80
for the CX-5100, $60 for the CX-1100, $80 for
the CA-9500, and $80 for the CJ-3510. All are
designed to work on 12-volt negative-ground
systems.

Circle 121 on reader service card

New Version of
AR Turntable

O AR’s new AR77-XB belt-driven turntabie
features their well-known suspension system
in which the platter and tone arm are mounted
on a sub-platform isolated from the base (and
motor) by damping springs. New features in-
clude a low-mass head shell and viscous-
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damped cueing. The tone arm, balanced in ali
planes, has an effective length of 9 inches and
an effective mass of under 10 grams.

The AR77-XB, with speeds of 33V5 and 43
rpm (manually changed). has 0.03 per cent
wow and flutter, and a rumble level of —65 dB
(DIN B weighting); it is guaranteed to meet
NAB specifications. Maximum tracking error
is 0.32 degree per inch. Tracking force is infi-
nitely adjustable from 0 to S grams. Approxi-
mate dimensions are 52 x 16% x 13 inches,
and weight is 13 pounds. A tracking-force
gauge, stylus-overhang gauge, screwdriver,
and connecting cables are included, as is the
walnut-veneer base. Price: $150. The turnta-
ble is also available fitted with a Shure
M91ED phono cartridge for $175.

Circle 122 on reader service card

Bozak Introduces
Rear-channel
Speaker System

0O The Model B-1207 **Celestovox’’ is a new
loudspeaker system from Bozak designed
specifically for use as a rear-channel speaker
in an ambience-synthesis system. The Celes-
tovox is explicitly intended to operate with
the Model 900 **Celeste,”” Bozak’s time-delay
unit. The coaxial driver. consisting of a 12-
inch woofer and two 2-inch cone tweeters
crossed over at 2,500 Hz, is mounted facing
upward at anangle of 15V degrees off the ver-
tical; the columnar enclosure is an infinite
baffle. The speaker is placed next to a wall
with the drivers facing it; the sound then
reflects off the wall and ceiling into the listen-
ing area. There is a three-position high-fre-
quency rolloff control with settings of normal.
medium, and high attenuation (approximate
nominal values are 0, —5, and —10 dB, re-
spectively). The frequency response of the

Bozak B-1207 Celestovox is 40 to 20,000 Hz.

Amplifiers of up to 70 watts per channel
continuous power are recommended; 15 watts
1s the minimum input. Nominal impedance is
8 ohms. The walnut-veneer cabinet measures
30 x 1S x 15 inches. Weight is 60 pounds.
Price: $197.50.

Circle 123 on reader service card

Phono-preamp
Gain Switching in
Kenwoood Amplifier

O The KA-8100, Kenwood’s latest addition
to its line of direct-coupled integrated amplifi-
ers, has a switch for adjusting the gain of its
phono-input stages over a +10-dB range. This
feature permits the amplifier to accept the
small inputs of certain moving-coil phono car-
tridges when set to +10 dB. The loudness-
compensation facility on the KA-8100 has two
switchable bass-boost turnover frequencies,
50 and 100 Hz; in addition, the degree of bass
(and extreme treble) boost is adjustable. The
bass and treble tone controls also have
switchable turnover frequencies of 150 and
400 Hz (bass) and 3,000 and 6,000 Hz (treble).
The tone controls'may also be switched out of
the signal path entirely. An 18-Hz subsonic
filter is provided along with low- and high-fre-
quency filters. The KA-8100 has two phono
inputs; the tape-handling facilities (for two
decks) include a tape-through circuit for using
the amplifier to dub from one deck to another
while it is playing a third program source.

The KA-8100 is rated at 75 watts per chan-
nel into 8 ohms. Total harmonic distortion is
no more than 0.03 per cent and intermodula-
tion distortion is also 0.03 per cent or less.
The input sensitivity of the phono input is 2.5
millivolts (mV) in the standard mode, and the
signal-to-noise ratio is 85 dB. With the gain
switch in the + 10 position sensitivity is about
0.8 mV and the signal-to-noise ratio is about
75 dB. Approximate dimensions are 6 x 17 x
15V4 inches. Price: $375.

Circle 124 on reader service card

NOTICE: All product descriptions and specifications
quoted in these columns are based on materials sup-
plied by the manufacturer.

Recent fluctuations in the value of the dollar will have
an effect on the price of merchandise imported into this
country. Please be aware that the prices quoted in this
issue may be subject to change.
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. use. The audio lab eritics,

Wken TDK created a series af cassette test
tapes, we aprroached them as :ntegral compo-
nents, with both tape and housing engineered as
precise_y as sozhisticateil test -nstruments.

You d expect that from the makars of TDK
SA, the High bias reference standard for most
manufacturers of quality cassezte decks.

TDK test tapes are
loaded into the same Super
Precisior: Cassette Mecha-
nism as cur well-known
and respacted SA and AD
cassettes. Tha- means they
don’t jam, and they're
dropour-“ree. "hzy’re built
to last under uaceasing

dezler service manzgers,
cassette deck manufac-

There’s a TDK test cassette for any test or
setup task: bias/EQ alignment; glayback level
calibration; Dolby calibratior; Tead azimuth
alignment; wow and flutter and tape speed and
11-, five- and three-point frequency characteris-
tics tests. ;

You see, TDK is more than jus: another tape

compar}. Our trend-
setting mssette tapes
are the r==ult of ovar 40
years history in th2 de-
sign, maru’zeturing and
engineerir.g of advanced
electronic preducts, From
the critica: ferrite parts
which mzke 1p your cas-
sette deck, toaudio tapes
to test tapes to video tapes.
Chezk out the zom-

turer quality eontrol
engineers, and discerning
audiophi_es wko use them,
demand zhat k.nd of
precisior: and reliability.

AZINUEH = Lais E

L AC-BZ3

plete line of TDK test
tapes. And, f you haven’t
deone so already, pick up
our SA anc AD cassettes
next time ¥ou visit your

~ Tb make absolutely AZINUEH audixcealer You'll
sure thev get it, each TDK diseovar for yourself
test cassatte is recorded el : that the same TDK qual-
one-to-ome, in real time. —— ity and reliability that
We then test oar test cas- By - goes into TDK test tapes

settes, one bycne,to
guarantee aga-nst slip-ups

ecorded = AC-337

FREGuE~CY S TIIHC l _ . _=cwntheline.

- Eap;:lieg all theway

e

World leader in tape techno:ogy.

TDK Electrorics Corp., 735 Eastgate Boulevasd, Tarden Ciy, New York 11530. (800) 695-33E8
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details..A DIFFERENT KIND OF RECORD CLUB

You can now own every record or tape that
you may ever want . . . at tremendous sav-
ings and with no continuing purchase ob-
ligations. You can get valuable free dividend
certificates, you can get quick service and
all the 100% iron-clad guarantees you want.

Now you can stop price increases that leave
you with less music for your record and tape
budget. You can guarantee yourself more
music for less money through membership
in Discount Music Club.

Look at these benefits:

TREMENDOUS SAVINGS
on every record and tape in print—
no “‘agree-to-purchase’ obligations of any kind.

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

ALL LABELS AVAILABLE
including most imports through special
custom ordering service. If we don't
stock it we'll get it for you.

SCHV/ANN CATALOG
lists thousands of titles; classical,
pop, jazz, bailet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

DISCOUNT DIVIDERE
CERTIFICATES
Dividend Gifts—Every shipment
carries a dividend gift or dividend certificate.
Certificates redeemable immediately
for extra discounts.

HMEWSLETTERS
happenings in the world of music;
concerts, critiques, new releases . . . special
super-sale listings at discounts of up to 73%.

DISCOUNT
ACCESSORY GUIDE
Diamond needles, cloths, tape cleaners,
etc. Discount Music Club is your complete
one stop music and accessory buying service.

QUICK SERVICE
same day shipping on many orders . . .
rarely later than the next several days.
Partial shipments always made in the
event of unforeseen delay . . . all at
no extra cost to you.

100% IRON-CLAD
GUARANTEES

on all products and services.
Everything is guaranteed factory fresh and free
of defects or damages of any sort.
Your total satisfaction is
unconditionally guaranteed.

Discount Music Club is a no-obligation mem-
bership club that guarantees tremendous dis-
counts on all stereo records and tapes and
Jets you buy what you want . . . when you want
... or not at all if you choose.

These are just a few of the money-saving
reasons to write for free details. You can't
lose so why not fill out and mail the coupon
below for immediate information.

DISCOUNT MUSIC CLUB, INCDEPT.9-03781

: 650 Main Street, New Rochelie,N.Y. 10801:
1 1
I NAME 1
1 1
] 1
) ADDRESS 1
1 1
1 1
peiTy 1
1 1
1 8
8 STATE ZIP 1
'-—-- 1 1 1 ] mmmeman?

o - - e - -
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fludio Q. and A.

CU’s Test Reports

I've heard various opinions about the va-

= lidity of the Consumers Union test re-

ports on audio equipment published in their

magazine Consumer Reports. What is your
feeling about them?

C. WATKINS

New York, N.Y.

A In general. I think CU’s reports are valid
- and perform a legitimate service. How-
ever. as you may be aware, both Julian Hirsch
and [ have in the past taken strong exception
to some of their test procedures and results.

All test laboratories share certain problems,
regardless of their particular procedures or
the sophistication of the test equipment they
use. In analyzing any piece of audio equip-
ment, it is easy to come up with enough test
data to fill a looseleaf notebook to overflow-
ing. But these data must be analyzed—insofar
as is possible—for their audible significance
under normal-use conditions. Many scope
photos, instrument readings, graphs, and
curves have a direct bearing on what a con-
sumer would hear the equipment doing under
given circumstances, but [ suspect that most
of our hypothetical book of measurements
would be totally irrelevant as a guide to sound
quality. Irrelevant for either or both of two
reasons: (1) the figures might be as much as
ten times better or worse and no audible dif-
ference would be heard and (2) the test tech-
nique may be measuring a factor that has no
bearing on sound quality whatsoever. A prod-
uct with, say, 0.001 per cent harmonic distor-
tion falls into the first category, and you can
choose—depending on your point of view—
among a number of other old and new ‘‘dis-
tortion”” sources (TIM, speaker-phase inco-
herency. slew rate, Doppler, etc.) to repre-
sent the second category.

In other words, it isn’t the accuracy of the
data collected by the test labs that is usually in
question, but rather the specific ‘‘weighting’’
or relative importance attached to each bit of
data in the overall evaluation of the product.
Obviously, a sports-car buff is going to have a
different set of criteria for a vehicle than a
Pinto driver. And in many other areas of life
as well, judgment of relative quality or per-
sonal preference depends in large part on
mostly unexpressed predispositions, values,
and assumptions. I am not going to tell an au-
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diophile that he made a stupid purchase by
paying, say, $2,000 for a given power amplifi-
er when in my view he could have bought the
same audible performance in some other
brand for about half that price. The extra
thousand dollars probably paid for a thick,
beautifully engraved panel, industrial com-
puter-grade components, under-chassis con-
struction that looks like a work of art, ul-
traprecise power meters, and a measured per-
formance far better than the threshold of sen-
sitivity of the human ear. All of this has a
large value for some individuals, for the same
reason that a Rolls Royce or a very expensive
sports car has special value for others. The
analogy between the two special interests is
not perfect, however, because an audiophile
is likely to insist that his very expensive
amplifier also sounds better than the less ex-
pensive unit. Most probably it doesn’t.

The question really divides into two parts:
Does STEREO REVIEW agree with CU'’s tech-
niques for gathering their ‘‘raw’’ audio-equip-
ment test data and does it agree with CU’s in-
terpretation of it? The answers are ‘‘usually
yes’’ and ‘‘frequently no."’

Disc-speed Equalization

A while ago I was thinking about the fact
« that tape decks use different equaliza-
tions and bias for different tape speeds. Then
it occurred to me that record playing must
have a similar problem. The outer part of a
33%-rpm record is moving by the cartridge at
about 52 cm/sec, whereas the inner part of a
record is going by at about 24 cm/sec. Now,
how can a cartridge respond consistently over
this range of speeds, or is there some variation
in the cartridge's audio-signal output, distor-
tion, frequency response, etc?
JERRY D1 MARCO
Bozeman, Mont.

A You are right; the tape- and record-speed
« situations are somewhat similar. In
each case, the speed of the medium going past
the *‘reading’’ device (tape head or phono car-
tridge) has a great deal to do with how easily
high-frequency information can be stored and
recovered. For many years, treble boost had
been automatically applied to the audio signal
in increasing amounts as the cutting head ap-

(Continued on page 22)
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HITACHI
- The New Leader
In AudioTechnology
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O
HITACHI s—erEO CASSETTE TAPE DECK D o

LOGIC CONTROL SYSTEM

STOP PAUSE

,Rapz

for no-compromise performﬁft&

Hntachn §“RGP system employs 3-heads for the
same reasons professional reel-to-reel recorders
do. The record and playback heads have sepa-
rate and optimum gap widths which significantly
extend both dynamic
range and frequency.
The R&GP 3-heac system —
alsa lets you monitor 2 . RaP
while recording. All three [ SYSTEME@,_

DECK D=-90C

INPUT SOURCE OUTPUT

heads are contained in = oo oy REC

one unique housing to i

eliminate azimuth and ) ik T Ora
heicht problems. ' 4 | TAPE COUNTER

RaP 3-head system
cassette decks are just
one example of Hitachi’s
leacership in audio tech-

nology. Class G amplifiers, power MOS/FET | :
amﬁhﬁers Uni-torque turntable motors, d@nd. H lTACH I
gathered-edge metal-cone speakers are just When a company cares,

some of the others, There's a lot more. Ask your it shows.
Hitzchi dealer.

Audio Compon@nt\lltv sion, Hitachi Sales- Corp. of America, 401 Wee st/\m «sia Boutevacd, Comptan, CA 9022G (213) 537-83863
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Used
loudspeakers

Every Allison speaker system you buy
as new has actually been “used” for 20
minutes to a half hour. Spending this
much time on our test program gives us
the confidence to publish a most com-
plete set of specifications for our prod-
ucts, and to provide a full warranty that
every one will meet those specifica-
tions within =2 dB for at least five
years.

To that end, we manufacture all our
drivers and crossover networks our-
selves. (Most of our competitors do
not.) We test every driver and every
crossover board (not just a random
sample) to a set of close-tolerance
standards. Only those that meet the
standards are installed in cabinets.
Then every completed system must
pass another long series of perform-
ance tests, before the cabinet gets
its final coat of oil finish, a careful
visual inspection, and is packed for
shipment.

We don't have to guess what'’s inside
our shipping cartons. We know. [f you
too would like to know, we’ll be glad to
send you our free 10-page catalog on
request. It includes complete specifi-
cations and a statement of Full War-
ranty for Five Years.

ALLISON ACOUSTICS

7 Tech Circle, Natick, Massachusetts 01760

CIRCLE NO. 4 ON READER SERVICE CARD

Audio Q. and A. . . .

proached the inner-groove area. The tech-
nique was known as ‘‘diameter equalization,”’
and it was used in addition to the RIAA equal-
ization. But although it compensated to some
degree for treble loss at the inner radii of the
disc, it also unfortunately increased IM dis-
tortion and aggravated the usual inner-groove
tracking problems.

I suspect that the record-cutting engineers
as a group breathed a loud sigh of relief when
hot-stylus cutting came into wide use. The
technique employs an electrically heated cut-
ting stylus that provides a i- to 2-dB improve-
ment in response above 9,000 Hz. Better yet,
the hot stylus provides a 10- to 20-dB im-
provement in the signal-to-noise ratio in the
grooves from about a 6-inch to a 4-inch disc
radius. So, although there is some loss, most
recording companies today do not find it se-
vere enough to risk the other problems that
could well result from inner-groove frequen-
cy-compensating equalization.

Integrated vs. Power
Amplifiers

Considering the vast improvements that
A. have been made recently in integrated
amplifier specifications, what degree of differ-
ence could be heard between a top-rated inte-
grated amplifier and some of the separate su-
per-power amplifiers, assuming that the refer-
ence speakers were efficient enough to be used
with either the lower or higher power amps ?

Davip DuNncaN
Penticton, British Columbia

This is one of those ‘‘simple’” questions
Q. that when asked of ten people are like-
ly to produce fifteen conflicting answers.
Here’s mine. Assuming, as you seem to, that
the separate preamplifier and built-in pre-
amplifier of the integrated amplifier are identi-
cal, and that the separate power amplifier and
built-in power amplifier are reasonably simi-
lar, and further assuming that the amplifiers
are never being overdriven (clipped), then no
significant differences will be heard. How-
ever, there are too many assumptions in-
volved here for the question—or my an-
swer—to be terribly meaningful.

The real question behind your question is:
in what significant ways might A and B (refer-
ring to the integrated unit vs. the separate
preamp and power amplifier) not be identical?
For one thing, random interface effects be-
tween any given phono cartridge and
preamplifier input can result in high-frequen-
Cy response variations that are immediately
audible. This, of course, is not a power-
amplifier factor—but it could easily be mis-
taken for one. It is also true that certain
amplifiers react peculiarly to certain types of
speaker loads. This is not a problem with the
vast majority of either amplifiers or speakers,
but there are some speakers employing eso-
teric driver elements, transformers, or auto-
transformers that can cause problems with
some amplifiers. And other amplifiers don’t
like the capacitive loading applied by some
special speaker cables.

In my view, the main factor that is going to
make amplifiers sound different is their power
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reserve—or lack of it. As has been pointed
out elsewhere, with a medium-efficiency
acoustic-suspension system, background mu-
sic might require peaks of 2 watts, normal
loud listening takes about 20, and loud disco
levels easily require 200 watts and more.
When the required amplifier power reserve
isn't available, the sound seems compressed
and lacks openness—assuming that severe
clipping distortion is not taking place. I'm
aware that there are some very powerful inte-
grated amplifiers (and receivers) available,
but in general such units do tend to be lower
in power than separates. What it all comes
down to is this: when all things are equal, they
are; and when they are not, they aren’t. Does
anyone care to argue the point?

Audiophilia Defined

A In discussions with friends, I've been try-

« ing to arrive at a definition of ‘‘audio-

phile.”’ Could you provide one since I'm anx-
ious to see how well I fit into the category?

L. BARTLETT

Los Angeles, Calif.

Over the years, the audiophile’s preoc-

= cupation with hi-fi equipment has been
the butt of many jokes, the subject of much
pseudo-Freudian philosophizing, and a con-
tributing factor, I have no doubt, to the dis-
ruption of at least a few marriages. (There’s
the classic, but probably apocryphal, story of
the audiophile’s wife who when suing for di-
vorce told the judge that her husband’s lack
of attention had driven her to low fidelity at a
high frequency.)

Audiophiles are frequently characterized as
suffering from severe means/ends confusions,
in that the means (hi-fi equipment) have be-
come more important for them then the ends
(music reproduction). However, I find no
merit in that observation, simply because the
same put-down could be applied equally well
to those who row boats in Central Park Lake,
hunt, ride horseback, jog, or make love. All
of those pastimes—and there are lots more—
are now also ends in themselves, when once
they were solely means to a specific end.

My experience has been that audiophiles
may or may not also be music lovers; I have
friends who are as comfortable arguing the
merits of various classical conductors as they
are discussing the virtues of various semicon-
ductors. On the other hand, we all know—or
at least know of—someone who uses several
thousand dollars worth of hi-fi equipment
mostly to play sound-effects and Mantovani
records. And, of course, there are those non-
audiophiles who like music, have good equip-
ment, and care not a bit about how it works or
why—just so long as it sounds good.

All this leads me to. define an audiophile
simply as someone who is to some degree in-
terested in the technical aspects of musical
sound reproduction. The category could be
subdivided into Novice, Advanced, and Lu-
natic Fringe, but that’s a subject for some
other time.

Because the number of questions
we receive each month is greater
than we can reply to individually,
only those letters selected for use in
this column can be answered. Sorry!
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Atlast:
sound you can see

Sherwood Electronlc Laboratorics

MODEL:

Certified Performance Series
S75CP

SERIAL NUMBER:

Total Harmonic Distortion: at rated output:

20 _,, 0-0F
Power at rated !ntermodulation Distortion:.

Signal necessary for S0dB quiefing in stereo:

Stereo separation at 1KHz

% 1KHz 0014 %  20KHz
7
34
55

0.023

75 CFPwI89

%

watts

microvolts

d8

1 certify that these are the resuits of my actual measurements made on th= above referenced unit. All measurements
were made with a line voitage of 120 VAC, a fixed speaker impedance of 4 ohms and an antenna input impedance of
300 ohms. All amplified measurements are made with both channels driver and an average of the two channef -is the

reported figure.
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Notary Public
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Sherwood Etectranic Labomlories. Inc.

Introducing the Certified Performance Series Receivers: |
You'll know what you're buying. You'll see it in writing.

Why specifications are less
than specific.

An inevitable by-product
of mass production is that
there will exist, on a unit-to-
unit basis, significant variations
from the “target” level of
performance.

You can get a general idea
of what your set can do from
the manufacturer’s posted
specs. A general idez. But we'
at Sherwood feel that no specs
are as important as the specs
of the unit yoy end up buying.

With the introduction of
the CP Series Receivers,
Sherwood has minimized the
chance of sub-standard
performance—thanks to a
practice we’ve introduced into

mass-production: individual
fine-tuning of each unit.

Critical areas of perfor-
mance of both the tuner and
the amplifier sections are
evaluated. And, throughout
the process, each receiver is
“tweaked” —fine aligned for
peak performance. Given, in
short, the special treatment
that typically is extended only
to “showpiece” units.

So, we predict ycu'll find
that the Sherwood receiver

We’'ll be there ﬁrst

you're paying for doesn't
simply meet the posted specs
of its competit on, but exceeds
them. Often by a considerable
margin.

Coes certitication add to
the cost of each receiver?
Undeniably. But we at
Sherwocd are convinced that
the impact on overall value is
greater than anything else
which cculd be done to the
product at comparable cost.

Attached to the carton
containing the receiver, you'll
find a nctarized document
attesting to its actual
performance levels.

It will prove that we've done
everything possible to make it
sound its best.

Sherwood Electronics Laboratories, Inc. 4300 N. California Avenue, Chicago, lilinois 60618
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fludio Basics

ON NOT TESTING TAPE

STEREO REVIEW has not tested tapesfor the
past several years, and more than a few
people have been asking why. Although the
question is simple, an adequate answer in-
volves some relatively complex matters.

In this month’s **Technical Talk’’ column,
Julian Hirsch reveals that a laboratory test of
a component cassette deck invariably begins
with a hunt for the tape or tapes that will do
the record-playback performance of the ma-
chine justice. Those of you who have fol-
lowed the evolution of the cassette format for
any length of time will realize that what H-H
Labs searches for (although indirectly) is a
tape whose bias and equalization require-
ments match the bias and equalization charac-
teristics the machine has been set up to pro-
vide. Without this close match, the potential
frequency response and/or distortion perfor-
mance of the tape/machine combination will
not be realized, and the test will not truly rep-
resent the ultimate capabilities of either.

You might think that test facilities as exten-
sive as those of H-H Labs would be able to
establish the specific bias requirements of any
given tape—and hence the machine that might
best fit them—to a high degree of accuracy.
Unfortunately, some of the esoteric equip-
ment required to evaluate tape in this way is
rarely found outside the laboratories of tape
manufacturers, and even then, although tape
manufacturers can usually agree on the rela-
tive bias requirements of different magnetic
products, the absolute values are frequently
in dispute. This situation has in part contribut-
ed to the considerable variance in tape types
that are presumably designed to utilize the
very same bias and equalization settings on
your cassette deck. Data from BASF (see the

Distribution of bias settings
among cassette recorders
for different tape types.
“Qriginal C.C.” is Philips’
first bias. Note the broad
“haystack” distribution

for low-noise,
high-performance (“LH")
ferric-oxide tape.

NORM

NUMBER OF RECORDERS

s

-

ORIGINAL C.C.

accompanying figure) show the wide distribu-
tion of bias settings found on the various cas-
sette recorders available.

All this might seem to make the need for
tape tests even more acute. [t might also make
it seem likely that the publication of at least
some tape-performance data, however ques-
tionable on an absolute basis, would ease the
consumer’s dilemma of choice at least a little.
Perhaps yes. perhaps no. Let’s set up a hypo-
thetical tape-testing situation and see why.

A test invariably performed on cassette
tapes is the evaluation of the maximum output
level (MOL) available from the tape at all fre-
quencies before excessive distortion or tape
saturation (at high frequencies) occurs. Let’s
hypothetically evaluate two tapes, Sample 1
and Sample 2, on the basis of this criterion.
Sample 1 proves to have good but not excep-
tional output at low frequencies and ‘‘aver-
age’ output at mid and high frequencies. Its
record-playback frequency response, with the
machine employing a given bias setting, ap-
pears to be admirably flat—out to 15,000 Hz,
where it drops off rapidly. Sample 2 tests re-
markably strong at low frequencies, slightly
above average at mid frequencies, and well
above average at high frequencies. However,
a frequency-response test utilizing the same
bias reveals a rapidly rising high end and a
rather ‘‘overbright’ sound from the cassette
as a result. Response remains strong out to
beyond 18,000 Hz.

On the basis of these results, which of the
two tapes would you pick for your own use?
To further complicate your choice, let’s say
that Sample 1 and Sample 2 are totally identi-
cal examples of the same tape! How can the
measured differences between them be ac-

crop
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VARIATION OF BIAS SETTING FOR DIFFERENT TAPE TYPES
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counted for? Easily—if we make the assump-
tion that the two samples were evaluated on
different cassette machines.

Let’s say, for example, that Sample | was
tested on one of the better two-head cassette
decks and Sample 2 on an exemplary three-
head machine, and that the tape itself is a gen-
erally well-designed product utilizing a rather
thick oxide coating. The thick coating offers
the potential for very strong output at low fre-
quencies (coating thickness being the key fac-
tor at these frequencies), but the two-head
machine, employing a record/play head with a
relatively narrow gap, cannot penetrate the
coating fully with the recording signal to uti-
lize this potential. The separate wide-gap rec-
ord head of the three-head deck can, and the
test results clearly reveal this.

On to the higher frequencies. A thicker ox-
ide coating makes for a comparatively stiff
tape that may not provide the best tape-to-
head contact under all circumstances. If we
assume our cassette has a mediocre pressure-
pad system, we can expect losses on the two-
head machine to begin at mid-frequencies and
become progressively worse at higher fre-
quencies. The net result—a high-frequency
rolloff—turns out to be beneficial in the fre-
quency-response measurement: if the tape
were making better contact with the record/
play head, the high-frequency response would
rise instead of remaining flat. On the other
hand, the three-head machine employs a dual-
capstan tape-drive system that keeps the tape
under controlled tension and doesn’t depend
as much on the pressure pad for good tape-to-
playback-head contact. Therefore, although
both machines were set up for the same bias,
differences in high-frequency output and re-
sponse have still crept in. And as for the ex-
treme high-frequency response, tape Sample
2 manages to exhibit good output to 18,000 Hz
merely by virtue of the three-head machine’s
narrower playback-head gap.

Now the real question arises: considering
that these identical cassettes are completely
different animals when different machines are
used to evaluate them, which of the machines
should be used in the actual testing? The
‘‘best’’ machine, assuming it is the three-head
model, is not necessarily the answer. Tape
manufacturers can object—and in STEREO
REVIEW’s experience they have objected—
that their tapes are designed for optimum per-
formance with the vast majority of cassette
decks in the field, and three-head machines
are certainly not numbered among the vast
majority. On the other hand, if a ‘‘typical”’
two-head machine is chosen, the objection
arises that we are testing (in part) the machine
rather than the tape. Finally, either way, we
cannot claim to be giving good tape-buying
guidance to anyone except the few readers
who have machines essentially identical to the
ones used in the tests.

In the end, STEREO REVIEW has decided to
advise readers to make their own evaluations
of cassettes, choosing the one (or ones) that
seem to give the most satisfactory resuits.
Buying a representative selection of cassettes
for in-home listening tests should not impose
an intolerable financial burden, and the ‘“‘re-
jects’” will certainly work well, if not optimal-
ly. In any case, until cassette machines be-
come virtually identical in all aspects of per-
formance, it seems too much to expect that
identical cassettes will perform identically on
all of them:

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

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

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

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

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

Manufactured in the ULS.A by:
SONIC RESEARCH, INC,,
27 Sugar Hollow Rd., Danbury,Conn.068 10

High Definition Phono Cartridges
CIRCLE NO. 49 ON READER SERVICE CARD

Tape Talk

By Craig
Stark

Contributing Editor Stark at
the control panel of 3M’s
thirty-two-track digital
recorder. The machine is the
heart of 3M’s $150,000
mastering system.

MORSE MOZART

NTIL recently, the key premise of high-

fidelity recording and reproduction has
been relatively easy to state, though frustrat-
ingly difficult to achieve. Whether one is deal-
ing with a pattern of vinyl squiggles on a disc
or a pattern of magnetic flux on a length of
tape, the rule has been simply this: the pattern
recorded should be an analog of those rapid
variations in air pressure that our ears and
brains interpret as “*sound.’’ From instant to
instant, every pressure variation, however
minute, must be turned into a precisely analo-
gous representation in mechanical motion,
magnetic flux, or electrical current, or the
“fidelity”” will suffer.

Our progress in the analog realm has been
remarkable, for even the best-trained ears
now find it hard, in an A-B demonstration, to
distinguish a studio master tape or direct-to-
disc original recording from a top-quality cas-
sette copy of it. Yet, trained ears can instantly
hear the difference between an original
(source) and recorded (monitor) version of a
simple 1,000-Hz sine-wave tone fed through
the very best studio mastering recorder you
can find. The “‘gritty’’ or “‘grainy’’ quality be-
hind the tone on the tape is unmistakable, and
it must inescapably be there (even if we don’t
hear it distinctly) on even the best analog re-
cordings of music and speech.

In recent years, too, each decibel of im-
provement in analog recording has become
harder to achieve than the last. True, when
metal-particle tapes, such as 3M's Metafine
IV (and its counterparts from other compa-
nies) appear, analog recording will make
another quantum leap forward, possibly
achieving a state close enough to perfection to
suffice for all but the most critical applica-
tions. Yet, the inherent problems with the
analog-recording principle remain. By trying
to represent each and every one of an infinite
number of continuous amplitude variations
over the whole 80-dB or so dynamic range of
music, the limitations of tape-motional stabil-
ity in the recorder and of magnetic nonlineari-
ty in the tape conspire to guarantee that we
shall capture none of those changes perfectly.

Digital recording, on the other hand, aban-
dons the whole idea of a one-to-one copy of

reality. It begins by imposing a set of definite )

limits—on frequency response, on dynamic
range, and on distortion, for example. But
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within those pre-established limits, it is capa-
ble of doing a far better job than any analog
technique. Are those predetermined limits
good enough? Well, compare the following di-
gital specifications with those of your analog
recorder—or of any analog recorder you’ve
ever heard of :

S/N: 85 to 95 dB (without Dolby or any other
noise reduction)

Harmonic distortion: 0.03 per cent

Frequency response: 0 to 20,000 Hz +0.5 dB
(up to and including 0-VU level)

Wow and flutter: unmeasurable

Copy-to-copy degradation: none

I didn’t dream up those specs. They’re tak-
en from digital recorders available (though in
limited quantities) to the professional market
right now. The Japanese company Denon, for
one, has produced a whole series of discs
whose master tapes were recorded digitally
on a modified video recorder. Mitsubishi has
demonstrated several digital recorders in the
last year or so and, in conjunction with Teac
and Tokyo Denka, has also shown a few digi-
tally encoded discs and U-Matic cassettes.
My colleague Bert Whyte’s digital recording
of Rimsky-Korsakov’s Capriccio Espagnol,
made with the Boston Pops on a Soundstream
recorder, was one of the highlights of the last
Audio Engineering Society Convention in
New York. There, too, 3M, which has been
working with the BBC, introduced both a
thirty-two-track digital mastering recorder
and a four-track digital mixdown deck.

SlNCE theory suggests that there are quite a
number of conceivable “*systems’’ for record-
ing music digitally, any description of the
process must necessarily be very general. An
article by Robert Berkovitz (‘*Audio’s Digital
Future’’) in the July 1977 issue of STEREO RE-
VIEW provides an excellent introductory dis-
cussion of digital techniques, but for our pur-
poses a brief, simplified summary will do.

The input signal, on its way to the digital re-
corder, is first processed to remove any ultra-
sonic frequencies. Then the amplitude of the
to-be-recorded signal waveform is ‘‘sampled”’
at a rate at least twice as high as the highest
frequency that remains after filtering (at least
40,000 times per second in the case of 20,000

(Continued on page 29)
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You can pay fog someone else’s studio or you can invest in youriown.

Our new Studio 8000
givesvyou thet choice.
And you wor.t have té
sell your soul to get it.*

| The exghttracks give you
room to spread out your

' musie, and your own
studio gives vou the

. option of turring on the
equipment whenever you
turn an to a good ideq.. .
24 hcurs a day:

Heres what you get.

The TASCAM Series 80-8:
half-inch, 15 ps. One
speed, one format saves
you nonay kut gives

you q final product:
‘prolessional master tapes,
faster and easier than any
recorder/reproducer you
ever sat behind. Add the
DX-8 for up to 30dB of
noise reduction.

‘The Model 5A Mixing
Console gives you 8-in
and 4-out, and has been
studio proven in both
mobile and fixed
installations. In short,

it's uncomplicated and
tough. Add the SEX for 12
inputs and even greater
flexibility: The Model-1

(8-in, 2-out) gives you
those necessary sub-
mixes, without affecting
your primary mix.

And for absolute quality
stereo mastering, plug
in the 25-2. DBX is built
in, and sc are speed,
simplicity and accurate
final editing capability.

So why goon paying

for :ime in a studio that
sormeone else owns?
Especially when the total
dollars involved wouldn't
bu¥ much more than a
new car attoday’s prices.

See :he Studio 8000 at
your autharized TASCAM
dealer.

 TASCAM SERIEES- TEAC,

A new g=neration of recording instruments
for a new generation of recording artists.

Prices subject to dealer pr

*$10, 460 sucgested retai! price as shown.
Rol.ing consoles shawn are optional.
eparaticn chargss where applicable.

TEAC Corporatson of America » 7733 Telegraph Road « Montebello, Calitornia 90640 « In Canada TEAC s distributed by Whits Electroni= Development Corporation (1966) Ltd.
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Tape Talk . . .

Hz, for example). The sampling process re-
sults in a steady stream of instantaneous sig-
nal-waveform values 1/40,000 of a second
apart. An analog-to-digital converter ex-
presses these values as numbers—binary
numbers—and it is this information rather
than the waveform itself that is recorded on
the tape.

The playback process recovers the num-
bers from the tape and checks their accuracy
by means of various programmed digital er-
ror-detection and correction techniques. With
the correct numbers available, the digital-to-
analog converter can re-create the signal’s in-
stantaneous amplitude values. Of course,
what we end up with might look like a picket
fence with constantly varying picket heights,
but each picket represents the amplitude of
the waveform every 40,000th of a second.
Another filter following the converter pro-
cesses these fragments into a smooth, con-
tinuous, and remarkably accurate waveform,

Yet, home digital audio recording will
come. Memorex’s Michael Martin suggested
some time ago that, if the need were felt, one
could build a home digital recorder—with all
the fancy “‘pro’’ specs—to sell in the $1,500
to $2,000 range. As if to prove it, Sony al-
ready has a ‘‘black box’’ digital adapter that
can work in conjunction with its Betamax
video recorder, though it isn’t being offered
for sale quite yet. At the present time, since
none of the professional formats are compat-
ible, tapes made on one digital recorder can-
not be played on another. Happily, however,
all the main entrants in the professional area
are represented on a committee (chaired by
Jay McKnight, president-elect of the Audio
Engineering Society) that is already at work
establishing standards for professional ap-
plications. These standards will be used with
consumer machines when appropriate.

I aMm convinced that digital recording will in
time be as routine in the home as analog is to-
day. If it seems at first almost sacrilegious to
chop the music of Mozart up into little Morse-
code-like bits, just remember that those bits,
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The frequency spectra of a 10,000-Hz sine wave recorded by analog and digital meth-
ods. The digital recording has a high degree of “spectral purity” (no spurious frequen-
cy components); the analog recording is noise-laden largely owing to “scrape flutter.”

12 KHz

and the result is sound reproduction so good it
has to be heard to be believed. And, as if this
weren’t enough, when you copy a digital sig-
nal, then copy the copy and so forth, there is
none of the increase in noise and distortion
that invariably creeps in with analog dubbing.
It’s rather difficult to make a mere number
‘‘noisy’’ or “‘distorted.”’

All this *‘near perfection’ has its price, of
course. The 3M system will set you back
about $150,000 just now, for example, and
‘‘simple’’ two-channel digital recorders are
currently priced in the $15,000 to $40,000
range. Prices will drop in time, but for the
near future, at least, digital decks are likely to
find themselves restricted mainly to profes-
sional applications.
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when reassembled, can bring us closer to the
music than was ever possible using conven-
tional analog techniques.

A hundred vears before Edison, the philos-
opher Immanuel Kant argued that so long as
we believed that our perceptions had to con-
form, point by point, to the world external to
us, we were never going to reach a satisfacto-
ry understanding of it. There’s a parallel here,
of course, with the difference between analog
and digital recording. The analog recording
system tries to copy everything exactly, and
while it can be very good, it ultimately disap-
points us. It seems safe to say—paraphrasing
another philosopher—that digital recording is
an idea whose time has come. And 1, for one,
am very pleased to bid it welcome.
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New ... 100D 3-Way
Curvilinear Enclosure System

THE DYNAMIC
DOME

RTR interpalates a significant midrange

Within this striking, acoustically
transparent enclosure, lies an
exceptional 3-way speaker system.
Entirely new. Totally RTR.

The 100D was conceived and executed
to display the new, technologically
advanced RTR midrange system. Vast
midrange capabilities are yielded by a
Jow mass 1.5 soft dome driver, single
layer voice coil and 3.4 Ib. magnetic
assembly. This is the first dome system
to successfuly integrate smooth
response and broad dispersion with
outstanding dynamic range and transient
response. The key to reproducing music
convincingly!

This multi-faceted midrange crosses
over at 1.25 KHz to an RTR 12”” woofer
which is so technically excellent that

it will neither destruct nor delaminate.
The deep, authoritative bass response is
uncolored and precisely defined.
Crossing in at 10 KHz, the solid state
supertweeter imparts extended
crystalline high end reproduction.

All pa 50 i x 26%4
D walnut enclosure and books
price ; €
»your RT

RTR Industries

For dealer list, write

RTR, Dept. SR, 8116 Deering Avenue
Canoga Park, CA 91304
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By Julian D. Hirsch

® HOW HIRSCH-HOUCK LABS TESTS
TAPE RECORDERS: A basic tape-recorder
performance test determines the machine’s
playback-equalization characteristics as mea-
sured with a precision test tape and an a.c.
voltmeter. This is usually shown in our test
reports as a frequency-response curve. A
playback response that perfectly conforms to
the established standard will appear as a
straight line, and any deviation from this indi-
cates some loss of frequency fidelity in play-
ing back tapes made on other machines. Other
tests evaluate overall record-playback perfor-
mance, including frequency response, distor-
tion, signal-to-noise ratio (S/N), flutter, and
various aspects of mechanical operation.

Because so much of the measured perfor-
mance of a tape recorder (especially a cas-
sette deck) is inseparable from the properties
of the tape used in making the measurements,
we ask manufacturers submitting machines
for review to tell us which tapes they used for
rating purposes and to provide test data on the
particular sample they give us (together, if
possible, with the actual tapes used in the
tests). This is almost a necessity if we are to
achieve a good correlation between the manu-
facturer's measurements and our own. Nev-
ertheless, the test data and tapes we request
are not always furnished.

Since most of our tape-recorder tests are of
cassette machines, [ will first describe the cas-
sette test procedures in detail and later men-
tion the few respects in which open-reel-
recorder testing differs.

We test all pertinent aspects of arecorder’s
performance with each type of tape it is de-
signed to use (ferric, CrO,. or ferrichrome).
If no tape was furnished by the manufacturer,
we use the recommended tape types (if avail-
able) from our own supplies. If, as in most
cases, no specific tape is suggested in the in-
struction manual, we repeat all frequency-
response measurements with a number of
tapes to find the ones that seem to match the
recording-bias level at which the machine is
set. If the manual lists several recommended
tapes and the suggested bias and equalization
settings do not seem to produce the expected
results, we repeat the tests with different
switch settings, trying to find the optimum
conditions. It is not uncommon (unfortunate-
ly) for us to have to make frequency-response
measurements with six to ten different kinds
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of tape before deciding which one shows up
the full potential of a given machine.

We first measure the record-playback (R/P)
frequency response at recording levels of —20
dB and 0 dB (using a reference frequency of
1,000 Hz). The recorder’s own meters are al-
ways used to determine levels for this pur-
pose, since we are trying to evaluate the ma-
chine from the user’s point of view. A manu-
facturer, who can control or measure the
magnetic environment of the tape with con-
siderable accuracy, would employ a different
approach. With a two-head cassette deck, we
first record a few seconds of the 1,000-Hz ref-
erence tone at a level of —20 dB. Stopping the
tape, we set our General Radio frequency-
sweeping oscillator to 20 Hz and simultane-
ously start the sweep and the tape recorder.
The oscillator covers the 20- to 20,000-Hz
range in a single logarithmic sweep in about
one minute. We then stop the tape deck and
rewind the tape to the beginning of the
1,000-Hz reference tone. We connect the
playback output to the G-R graphic level re-
corder, whose chart motion is synchronized
to the oscillator sweep (and thus to the re-
corded signal), and set the system gains for a
suitable pen deflection from the reference
tone. When the 1,000-Hz tone stops, the chart
drive is started and the frequency response is
automatically plotted. Following this, we
make another recording, this time at a 0-dB
level, and its playback is recorded on the
same chart used for the —20-dB response.

Cassette recorders inherently require a
large amount of high-frequency equalization
(boost) during recording to achieve the de-
sired flat frequency response in playback—so
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much, in fact, that the tape tends to become
saturated at high frequencies even when the
recording level at middle and low frequen-
cies is well within the tape’s capabilities. This
causes the playback curve from a 0-dB-level
recording to fall off rapidly, usually some-
where in the 5,000- to 10,000-Hz range. As a
rule, the 0-dB and —20-dB response curves
will intersect at some frequency above 10,000
Hz, and at higher frequencies the 0-dB re-
cording actually gives less audio output than
the —20-dB recording. The area between the
two curves and the frequency at which they
intersect indicate the high-frequency capabil-
ity of the particular recorder and tape com-
bination. On a given machine, they tell us
something about the relative high-frequency
performance of different tapes and, with a
given tape, they tell us something about the
relative amounts of high-frequency equaliza-
tion used in different recorders (and, by infer-
ence, something about the effectiveness of
their recording heads).

WTH a typical cassette recorder, we have
tomake from five to ten such response curves
with different tapes, unless the manufacturer
has been kind enough to supply us with the re-
quested tapes (and even in that case, we usu-
ally test a number of competitive tapes for our
own information). Whatever its advantages to
the consumer, there is no doubt that the three-
head cassette recorder has been a great boon
to the tester. With a three-head machine (in
which the third head is a true playback head)
the R/P frequency response can be plotted in
a single pass of the tape by reading the play-
back output as the recording is being made.

If the machine has the Dolby (or ANRS)
system, as all the better ones do these days,
we also test the input-output or encode-
decode ‘‘tracking’’ of the noise-reduction cir-
cuits. Accurate level matching between re-
cording and playback conditions is vital to
correct operation of these circuits. A R/P re-
sponse measurément is made at levels of —20
dB and —40 dB with and without the noise-
reduction circuits in operation. Since all these
curves are plotted on the same chart, any
change in response due to incorrect adjust-
ment or operation of the noise-reducing sys-
tem can be seen at a glance. Dolby standards
allow a 2-dB variation, and cassette decks
typically meet this requirement.
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Other measurements are made, without the
chart recorder, using a single-frequency test
signal. With the recorder’s gain set to max-
imum, we measure the level of the 1,000-Hz
input needed to give a 0-dB meter reading
from both the line and microphone inputs.
The microphone-input overload is measured
by reducing the microphone gain and increas-
ing the input level until the waveform at the
playback output begins to clip.

We measure the playback output from a
1,000-Hz, 0-dB recording using samples of the
tapes for which the recorder is designed (for
example, ferric oxide, chromium dioxide, and
ferrichrome as applicable). The third-harmon-
ic distortion in the 0-dB playback from each
tape is measured with a Hewlett-Packard
spectrum analyzer. We increase the recording
level in small increments to determine what
input level results in a 3 per cent reference
level for playback distortion. This 3 per cent
point is generally considered to indicate the
maximum recording level for any given ma-
chine/tape combination. (If the recorder has a
limiter, we also measure the playback distor-
tion from recording levels of +10and +20dB
with the limiter in use.)

NEXT we record a short section of the
1,000-Hz tone at 0 dB, then reduce the input
level to nothing and continue to record. Dur-
ing playback, we note the drop in output (ex-
pressed in decibels) when the tone stops.
Adding to this figure the number of decibels
(above the 0-dB meter reading) that were
needed to reach 3 per cent playback distor-
tion, we get the unweighted signal-to-noise
(S/N) ratio of that machine/tape combination.

This measurement is repeated with two diff-
erent weighting filters and also with the Dolby
system in use. Both the IEC **A™ and the
CCIR/ARM weighting curves reduce the low-
and high-frequency signals reaching the mea-
suring meter. Since these frequencies are less
audible than the middle frequencies, the
weighted S/N is supposed to be more indica-
tive of how noisy the machine will actually
sound. The IEC weighting gives the ‘‘best’
overall S/N numbers; the CCIR/ARM weight-
ing gives a reading closer to an unweighted
measurement, but shows the noise reduction
of the Dolby system to better advantage. We
also measure the noise increase through the
microphone input at maximum gain (with a
2,000-ohm input termination) relative to the
noise level through the line inputs.

The ballistic properties of the recorder’s
meters are checked with a 0.3-second,
1.000-Hz tone-burst signal repeated once per
second. When the meters are set to read 0 dB
on a steady-state signal of the same ampli-
tude, the meter indications on the burst signal
will be within [ per cent of the steady-state
value if the meters have true VU characteris-
tics (very few do). Slow meter response and
overshoot easily show up in this test.

With the exception of the flutter measure-
ment, none of the following tests require mak-
ing a recording. The flutter measurement real-
ly should be a playback-only measurement,
since flutter is added to the tape both when a
recording is made and again (inarandom rela-
tionship) when it is played back. Over the
years we have acquired a number of flutter-
test cassettes, each of which has been claimed
to be ‘‘state of the art”’ (meaning its recorded
tone is as free of flutter as possible) and thus
better than its predecessors. Be that as it may,
all the tapes give very different readings, and
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when we make a combined R/P flutter mea-
surement (which should give a higher reading
than a true flutter measurement) we frequent-
ly obtain a lower reading.

Flutter is essentially a frequency modula-
tion of the recorded signal caused by small
but rapid variations in tape speed. A flutter
tape has a 3,000- or 3,150-Hz tone recorded
on itand the playback from the machine is fed
to a flutter meter, which is a form of FM re-
ceiver that can be tuned to the 3,000-Hz
range. The demodulated FM carrier repre-
sents the flutter, which is displayed on a meter
as a percentage of the carrier frequency.

Currently, most of our playback tests are
made using an excellent set of test cassettes
issued by TDK. Among them are cassettes
with standard recorded levels to check the ac-
curacy of the recorder’s meter calibrations (in
regard to Dolby level and the actual flux ievel
corresponding to a 0-dB meter reading).
There are also a flutter cassette and one re-
corded on one channel only that can be used
to measure interchannel crosstalk at 1,000
Hz. Perhaps the most useful of the TDK tapes
are the playback-equalization test cassettes,
which check playback frequency response.
Most such cassettes we have used in the past
left much to be desired inlevel constancy and
accuracy.

The TDK AC-334, which has eleven spot
frequencies from 63 to 10,000 Hz, is one of
the steadiest tapes we have used, and it is re-
corded with time constants of 3,180 and 120
microseconds to match the playback equaliza-
tion of modern recorders (many earlier test
cassettes used a 1,590-microsecond equaliza-
tion, which required correcting the readings in
order to get the true response of a machine).
Like all other cassette test tapes we have used
in the past, this one has an upper limit of
10,000 Hz. However, TDK now also has the
AC-337 tape, which goes from 40 to 12,500
Hz. This has proved to match the AC-334
very closely within their common frequency
range. The 70-microsecond playback equali-
zation used for chrome- and ferrichrome-
equivalent tapes is checked with a Teac 116SP
tape covering the 40- to 10,000-Hz range.

Other factors we test on cassette decks in-
clude fast-forward and rewind times with a
C-60 cassette, accuracy and effectiveness of
peak-level recording lights, headphone listen-
ing volume with 200- as well as 8-ohm phones,
and accuracy in recording and playing back
FM-tuner interstation hiss at an indicated

—10-dB meter reading (the playback is com-
pared to the input signal in an A-B test and
even very small departures from flatness can
easily be heard}).

With open-reel recorders the basic proce-
dure is much the same, although the preva-
lence of three-head machines makes the R/P
response measurement much faster and sim-
pler. Moreover, the difference between the
—20- and 0-dB frequency-response curves is
often so slight that it cannot be measured in
the audio range, in which case we also make a
measurement between 20,000 and 40,000 Hz.
For playback-equalization and flutter tests,
we use various Ampex alignment and test
tapes. At 15 ips we are able to make only R/P
measurements.

Of course, we also make recordings on ev-
ery machine tested. We do not have easy ac-
cess to live music sources, and recording mu-
sic from FM or records may not fully tax the
abilities of the better machines, whether
open-reel or cassette. However, such sources
are adequate to reveal any handling peculiari-
ties that would merit comment, and we be-
lieve that recording interstation random noise
is comparable to many live-music recording
situations in that it requires a full audio band-
width with negligible deviation from a flat re-
sponse and no audible loss of highs from tape
saturation. (It also has the advantage of being
unafiected by microphone placement and oth-
er such variables common in live recording.)

I SUSPECT that some readers are surprised
and overwhelmed by both the complexity of
the procedures and the amount of instrumen-
tation required for these tests. By the time we
have put, say. a simple $200 cassette deck
through its paces, it may have been involved
with over $10.000 worth of test equipment be-
sides many, many hours of test-bench and use
time. But if we are to provide a reasonably ac-
curate evaluation of a product it is simply not
possible to cut corners.

Most readers are far more concerned with
how well a recorder tests than with the
specific technigues Hirsch-Houck Labs used
to test it. However, I am pleased to have an
occasional opportunity to let readers look
over my shoulder, so to speak, during our test
procedures. A far better understanding and
appreciation of the complexities and possible
pitfalls of the test process should result.

(Continued overieaf)

A set of typical frequency-response curves for a cassette deck. The upper graph
displays the record-playback response measured with normal cassettes of the
three types. The lower playback-only graph is derived using:standard test tapes.
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Spectro Acoustics 210
Stereo Graphic Equalizer

THE Spectro Acoustics Model 210 is a ver-
satile, high-performance, stereo octave-
band graphic equalizer intended for the ama-
teur recordist as weli as the serious music lis-
tener. [ts vertical slider controls (one set for
each channel) operate in ten frequency bands,
with center frequencies from 30 to 15,360 Hz.
A horizontal slider UNITY GAIN control for
each channel permits compensation for any
signal loss or gain introduced by the equaliza-
tion process.

In addition to these sliders, the only con-
trols on the front panel of the Model 210 are
five pushbuttons. One is the power switch,
with a red pilot LED above it. The next, EQ
BYPASS, replaces the equalizer circuits with a
direct-wire connection; the system will oper-
ate in this mode even with the Model 210
turned off. The EQ LINE button inserts the
equalizer into the system. Like most such ac-
cessories, the Model 210 is meant to be con-
nected into a system's tape-monitoring path,
so tape-recording outputs and playback inputs
are duplicated on its rear panel. In the normal
mode of operation (EQ LINE), the tape deck
receives an unmodified signal. Pressing EQ
TAPE includes the equalizer in the signal path
going to the tape recorder while the line out-
puts carry an unmodified signal. The final but-
ton, TAPE MON, duplicates the functions of
the system’s tape-monitor switch. It is also
possible to connect the Model 210 between a
preamplifier and power amplifier, but this is
usually less convenient for tape-recording
purposes.

With appropriate control settings, the
equalizer can, in effect, be placed either
ahead of or after a tape deck when recording
or playing back a program. The program can
be monitored from the tape-playback outputs
or at the recorder input. With the TAPE MON
switch set to SOURCE, the equalizer operates
only on the signal that is passing through the
amplifier.

The filter circuits of the Model 210 use a
‘‘gyrator’’ design that electronically simulates
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an inductor. According to the manufacturer,
such circuits have lower noise and hum pick-
up, more headroom, and lower cost than actu-
al coil inductors. Each of the ten octave-band
controls has a nominal range of =13 dB (=15
dB if two adjacent controls are operated
together) around the center (flat) condition.
With the UNITY GAIN controls centered, the
gain is nominally 1, but it can be adjusted over
a *15-dB range by these controls. The Spec-
tro Acoustics 210 has a very high output capa-
bility, delivering up to 10 volts rms to a
10,000-ohm load without clipping. It can aiso
drive a 600-ohm load with no degradation of
performance except a slightly lower max-
imum-output voltage. This would permit it o0
drive at least ten power amplifiers simultane-
ously, should any user wish to do so.

The Spectro Acoustics 210 is finished in
black with gold panel and knob markings. It
measures 6 x 614 x 17 inches and weighs 12
pounds. A rack-mounting version with a 19-
inch panel is also available. Price (either ver-

sion): $295. Optional walnut cabinet for the
standard model: $40.

® Laboratory Measurements. The center fre-
quencies of the individual filters conformed
closely to the frequencies marked on the front
panel, and the maximum boost or cut provid-
ed by each filter was between 11.5 and 13.5
dB, depending on the frequency. When an ad-
jacent pair of filters was used, the maximum
boost or cut was about 14 dB at the rated filter
frequencies, with a ‘‘valley’’ of approximate-
ly 4 dB between them.

The output with a 1,000-Hz test signal
clipped at 10.9 volts rms into a high-imped-
ance load and at 6 volts into a 600-ohm load.
The distortion at 1,000 Hz was essentially the
residual of our test instruments, reaching a
maximum of 0.0034 per cent at 10 volts, just
before the output clipped. The distortion into
600 ohms, within the maximum output capa-
bility at that impedance, was the same as into
a high impedance. At 15,000 Hz the distortion
was slightly higher, reading 0.004 to 0.007 per
cent from 0.1 to 7 volts output and 0.14 per
cent at 10 volts. The IM distortion reading
was the 0.002 per cent test-instrument residu-
al at all levels up to 10 volts. The UNITY GAIN
control's range was from —12.8 to +13.5 dB
at 1,000 Hz.

The output noise was measured in a wide-
band condition (no weighting). With all the
octave sliders centered, the noise level was
225 microvolts (—73 dB referred to 1 volt).
The hum, essentially all 120 Hz, was 81 dB
below 1 volt. All these measurements were
based on a meter bandwidth of more than 6
MHz; a noise measurement limited to a 20-
kHz bandwidth would have provided even
better figures.

& Comment. The Spectro Acoustics Model
210 has nearly unmeasurable noise and distor-
tion, plus an output capability far exceeding

(Continued on page 34)

The maximum effect (in both boost and cut modes) of each of the 210's ten filters is shown for a
wide-band test signal such as pink noise. The maximum boost or cut averages about 12.5 dB.
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Theworid's Finest audiophile recorder
has become aven finer

With its large professional VU meters using LED peak overload indicators, its full electronic logic control
of tape motion and its precision tape cutter and splicer, the new B77 stereo tape racorder sets new standards
of convenience for the discriminating recordist.

Add to this the legendary ReVox superiority in audible sound guality and you have the finest audiophile
recorder in the world at a price that will pleasantly surprise you.

Willi Studer wouldn't have it any other way.
To learn more about the even finer ReVox B77, write to us for complete information and the address

of your naarest demonstrating ReVox dealer.
ST UDER

Studer Revox America, Inc., 1819 Broadway, Nashville, Tennessee 37203 / (615) 329-9576 = In Canada: Studer Revox Canada, Lid.
CIRCLE NO. 54 ON READER SERVICE CARD




normal signal requirements. As the instruc-
tion manual points out, it would be very diffi-
cult indeed to create a distorted condition, no
matter what associated equipment was used
or how carelessly the various equalization
controls were set.

" The instruction manual is a very well writ-
ten twenty-eight-page booklet that covers all
aspects of the operation of the Model 210. It

is evident that Spectro Acoustics feels that
for most purposes the adjustment of the
equalizer is best done by ear rather than with
a pink-noise signal and test instruments. Rath-
er than attempting to equalize room response
at a particular point in space, they suggest us-
ing the Model 210 as a ‘‘creative equalizer’ to
make the sound suit one’s own taste.

There is nothing wrong with this approach,

but it can take some practice, since the equal-
izer has twenty more or less independent ad-
justments. We have used octave equalizers in
the past to reduce the effects of room reso-
nances (aggravated by speaker resonances).
They are invaluable for that purpose, and, by
any standard, the Spectro Acoustics Model
210 is one of the best of the genre.
Circle 105 on reader service card

Sony PS-X7 Record Player
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THE Sony PS-X7 is a fully automatic, sin-
gle-play record player with, among other
features, a new direct-drive quartz-locked
motor and a carbon-fiber tone arm. In line
with a current trend in high-quality turntables,
the Sony PS-X7 phase locks the speed of the
d.c. servomotor to the frequency of a quartz-
crystal oscillator. The turntable speeds of
33'45 or 45 rpm are selected by pushbuttons on
the motorboard and are not adjustable.

The PS-X7 has a permanently magnetized
puise pattern in a ferric strip around the inside
of the turntable rim. A sensing head on the
motorboard picks up these pulses as they pass
by and generates the feedback control signal
that governs the motor speed. The motor has
a very high torque so that it can come up to
speed (or change speed) very rapidly. It is
also totally unaffected by added vertical loads
such as those from permanently installed rec-
ord-cleaning accessories.

Stroboscope markings for the two speeds
are cast into the rim of the platter; they are il-
luminated by a neon lamp next to the platter.
Since there are no speed adjustments to be
made, the stroboscope’s sole function is to
reassure the user that all is well. The PS-X7’s
record mat consists of two rubber discs sealed
together with a viscous fluid inside. This is in-
tended to minimize vibration transmitted
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from the turntable platter to the record and to
damp any vibrations in the disc itself. The
combined weight of the platter and mat is
approximately 4 pounds.

The tone arm, conventional in its basic de-
sign, is made of carbon fiber. The aluminum
cartridge shell, of the widely used bayonet-
mount type, is cut away to minimize its mass.
The counterweight carries the tracking-force
scale, which reads from 0 to 3 grams in 0.1-
gram intervals. An antiskating dial next to the
arm’s base is calibrated over the same range.
The cueing lever is part of the arm base and
operates through a curved bar that rises under
the arm tube.

A four-position knob control on the motor-
board has automatic arm-indexing settings for
17-, 25-, and 30-cm (7-, 10-, and 12-inch) rec-
ords, plus a MANUAL setting. The other oper-
ating controls of the PS-X7 are on the front of
the base and are thus accessible with the dust
cover closed. A pushbutton turns the power
on and off, and there are electronic touch con-
trols for automatic START/sTOP and REPEAT
functions. The base itself is molded of Sony’s
SBMC plastic compound, which looks and
feels like cast metal but is claimed to be
acoustically inert.

Touching the START/STOP contacts turns the
motor on and causes the tone arm to index to

the selected diameter and then lower to the
record surface. (In the MANUAL mode, the
motor will start but the arm must be cued in
manually.) Touching these contacts again
causes the arm to lift and return to its rest, af-
ter which the motor shuts off. At the end of a
record side, a photo sensor under the motor-
board automatically trips the shut-off mech-
anism without exerting any force on the tone-
arm system. To repeat a record, one touches
the second pair of contacts (REPEAT); the rec-
ord will then play repetitively until either RE-
PEAT Or START/sTOP is touched again. Each
pair of contacts has a LED between them that
glows when the function is activated.

The Sony PS-X7 is mounted on very resili-
ent feet, viscous-damped like the record mat,
to isolate it from external vibration and
shock, and it is furnished with a hinged plastic
cover. The signal-cable capacitance is com-
patible with the requirements of CD-4 car-
tridges. The record player is 17% inches wide,
6 inches high, and 1434 inches deep; it weighs
2214 pounds. Price: $330.

® Laboratory Measurements. We installed a
Shure M9SED cartridge in the head shell of
the PS-X7 for our tests. The record player
comes with a protractor for accurate setting
of the stylus overhang, but we found that the
recommended spacing of 49 mm from the sty-
lus to the reference mounting surface of the
head shell was sufficiently accurate to give a
low tracking error.

The arm’s maximum tracking error was an
excellent 0.5 degree per inch of radius, and
the typical error was a fraction of that
amount. When the arm was balanced accord-
ing to the instructions, the tracking force was
about 10 per cent higher than indicated, and
the vertical balance condition was somewhat
ambiguous. We therefore-suggest using an ex-
ternal stylus-force gauge for operation at 1
gram or less.

The automatic operation of the PS-X7
could hardly be simpler. A touch of the finger
on the sTART/sTOP contacts is all that is re-
quired. The arm is always raised when the
unit is shut off, regardless of the position of
the cueing lever. This makes the stylus rela-
tively immune to damage from accidental dis-
placement of the tone arm. However, it does
complicate checking the tracking force or the
tracking error.

The quartz-locked turntable, as might be
expected, operated at exactly correct speeds,
which did not vary with line-voltage changes
or even rather large mechanical drag forces
applied to the platter. The torque of this turn-
table is so high that one must literally grab the

(Continued on page 36)
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The special magnetic pickup head of the PS-X7 is seen posi-
tioned on the base near the edge of the platter. The magnetic
strip on the platter edge is shown atright. It has “prerecorded” on

it a series of precisely spaced pulses (like a length of recording
tape). The pickup senses the pulse-repetition rate and uses it to
monitor and control {via a phase-locked loop) the platter's speed.

platter and stall it in order to make any per-
ceptible uncontrolled alteration in its speed.
On the other hand, shifting between 334 and
45 rpm took less than 0.5 second. The un-
weighted rms wow was 0.05 per cent, and the
flutter was 0.03 per cent (this figure cannot be
compared to the manufacturer’s rating of
0.025 per cent, which is a weighted measure-
ment). The flutter spectrum had a broad max-
imum in the 50- to 70-Hz range, which would
be attenuated significantly by any of the cur-
rently used weighting curves.

The rumble of the PS-X7 was lower than
average, even for a direct-drive turntable.
Unweighted, it was —35 dB, and with ARLL
weighting it was —62 dB. The rumble was
principally at frequencies below 30 Hz. Out of
curiosity, we substituted a rubber mat of con-
ventional construction for Sony’s fluid-filled
mat. It made no difference in the rumble—or
anything else—that we could measure.

The arm mass was slightly lower, at 17
grams, than we have measured on many other
automatic record players. It resonated with
the compliance of the M9SED stylus at 8 Hz
with an amplitude of 6 dB. The cable capaci-
tance was 90 picofarads (pF) from either

channel to ground and a low 3.3 pF between
channels. The anti-skating was optimum
when set to match the tracking force. Cueing
had to be done slowly to avoid jarring the
pickup. On its descent, the arm drifted slight-
ly outward, repeating several seconds of the
record. The automatic operating cycle was
quite fast, with 8 seconds elapsing between
touching sTART and the set-down of the stylus
in the lead-in groove. The shut-down cycle re-
quired only 4 seconds.

The soft mounting feet give the PS-X7 ex-
ceptionally good isolation from base-conduct-
ed vibration. Its susceptibility to such vibra-
tions from 20 Hz on up was typically 10 to 20
dB lower than that of most comparable record
players we have tested. In fact, only three or
four players we have handled over the years
have had measurably better isolation than the
PS-X7.

@ Comment. The externally accessible oper-
ating controls of the PS-X7 are undeniably
convenient, but they go only part of the way
toward permitting complete operation of the
record player with the cover down. If cueing
could also be done from the front, the ma-

chine’s utility would be greatly enhanced.
Moreover, it seems to us that in the details of
its design the tone arm of the PS-X7 does not
match the refinement exhibited by the turnta-
ble itself. Aside from the already mentioned
tracking-force ambiguity and cueing drift, we
found the finger lift poorly designed.

However, these few criticisms are not in-
tended to denigrate the overall quality of the
PS-X7, but only to put matters into perspec-
tive. For its basic function—playing rec-
ords—this machine would be hard to beat.
The acoustic isolation of the base of the PS-
X7 is far superior to that of the typical direct-
drive record player, and we would rate that
feature as more important than all the minu-
tiae of tracking error, rumble, and the like, for
these have little or no audible effect once a
certain level of performance has been sur-
passed. Acoustic feedback, in contrast, is
probably the most serious—and, usually,
least appreciated—of the problems afflicting
record players today. In many installations,
the 20 dB or so of added isolation afforded
by the PS-X7's mounting feet could well be
crucial.

Circle 106 on reader service card

Dynavector 10A
Phono Cartridge
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HDYNAVECTOR" moving-coil phono car-
tridges are manufactured in Japan by
Onlife Research, Inc.. and distributed in this
country by Audioanalyst, Inc. (Elsewhere
they are better known as '‘Ultimo’" car-
tridges.) Like most moving-coil cartridges,
they have styli that cannot be replaced by the
user. Unlike most, they have a relatively high
signal output (nominally 2 millivolts), which
permits connecting them directly to most
preamplifier phono inputs without interposing
a ‘‘pre-preamplifier’’ or step-up transformer.
There are several cartridges in the Dyna-
vector line, all similar except for their stylus
assemblies. The two most expensive models
(20A and 20B) have Shibata styli mounted, re-
spectively, on aluminum and beryllium can-
tilevers: they operate at a vertical tracking
force of 1.5 grams. Their high-frequency re-
sponse extends to 50,000 Hz, making them
appropriate for CD-4 quadraphonic playback
as well as conventional stereo.
(Continued on page 38)
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The truth is clearly seen in every Scotch® Master™

Cassette, thanks to our see-through cassette

shell. It lets you watch the inner workings of the

cassette. And it shows you the mechanical

improvements that make for true, pure sound,

no matter what switch position you prefer.
Normal Bias Recording. Our Master 1

Cassette features an excellent dynamic range,

low distortion, uniform high frequency sensitivity

and output that’s 10 dB higher than standard tapes.

Chrome Bias Recording (70 micro-
second equalization). Our Master II Cassette
features some spectacular performance
characteristics, including a special coating that
gives it a 3 dB better signal-to-noise ratio at
low and high frequencies than chrome cassettes.

Ferri-Chrome Bias Recording.

Our Master III Cassette is formulated with the
most advanced technology available, giving a
3 dB output improvement at low frequencies and
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In the graph at left, the upper curve represents the smoothed, aver-
aged frequency response of the cartridge’s right and left channels; the
distance (calibrated in decibels) between it and the lower curve repre-
sents the separation between the two channels. The inset oscilloscope
photo shows the cartridge’s response to a recorded 1,000-Hz square
wave (see text), which indicates resonances and overall frequency re-
sponse. At right is the cartridge’s response to the intermodulation-dis-
tortion (IM) and 10.8-kHz tone-burst test bands of the TTR-102 and

The Dynavector 10A, which is the subject
of this report, is the least expensive cartridge
in the Dynavector line. It employs a 0.6-mil
spherical stylus on an aluminum cantilever.
The stylus assembly is also “‘stiffer’” than the
assemblies of the 20A and 20B and requires a
tracking force of 2.5 grams.

The other specifications of the 10A car-
tridge are the same as those of the more ex-
pensive 20 series, including an 85-ohm d.c.
coil resistance, 2 millivolts output, and more
than 20 dB of channel separation at 1,000 Hz.
As with other moving-coil cartridges, the
10A’s frequency response does not depend on
the load impedance, which can be anything
greater than 100 ohms. Lacking the Shibata
stylus, the 10A is not a CD-4 cartridge, but it
is virtually equivalent to the 20 series in stereo
reproduction.

The Dynavector 10A is housed in a translu-
cent red-plastic body with standard Y2-inch
mounting centers. The cartridge mass of 9.5
grams can be balanced by almost any tone
arm. The connection pins on the cartridge
have a smaller diameter than those used on
other cartridges, but a set of connecting wires
fitted with smaller clips is supplied with the
cartridge to simplify its installation in tone-
arm head shells. Price: approximately $165.

® Laboratory Measurements. The Dynavec-
tor 10A was tested while mounted in the tone
arm of a Sony PS-X5 record player. We also
installed it in several other record players for
listening tests. Since the cartridge instructions
are quite specific in stating that the tracking
force should be 2.5 +0.1 grams, that is the
force we used. The cartridge output was al-
most exactly 2 millivolts, as rated, for a re-
corded velocity of 3.45 centimeters per
second (cm/sec), and the channel levels were
balanced within 0.65 dB. The vertical stylus
angle was 22 degrees, close to the industry
standard of 20 degrees.

The 10A tracked our high-velocity test rec-
ords, including the 70-micron level of the Ger-
man Hi Fi Institute record, without difficulty.
The intermodulation distortion as measured
with the Shure TTR-102 record was between 2
and 3 per cent at velocities of up to 23 cm/sec,
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and 7 per cent at 27 cm/sec. This is good per-
formance, though not exceptional for a high-
quality cartridge. However, when we played
the 10.8-kHz tone bursts of the Shure TTR-103
record, we found that the repetition-rate dis-
tortion was at least as low as we have ever
measured and considerably less than the typi-
cal readings of top-ranking cartridges. It var-
ied only slightly with level, from 0.6 per cent
at 15 cm/sec tounder 1 per cent at 30 cm/sec.

We measured the 10A’s frequency re-
sponse with the CBS STR 100 test record.
Cartridge loads from 100 to 100,000 ohms had
no cffect on the response curve, although the
100-ohm load dropped the output level some-
what. The frequency response was smooth
and flat throughout the audio range to 5,000
Hz, rising gradually to +4.5 dB at 20,000 Hz.
(A response curve provided with our test sam-
ple—one is included with every Dynavector
cartridge sold—showed a rise of only 2 dB at
20,000 Hz; however, it was made using a
B&K QR-2009 test record and thus cannot be
compared with our results from the CBS rec-
ord.) Channel separation was from 20 to 30
dB over much of the audio range, measuring
from 15 to 20 dB at 10,000 Hz and from 10 to
13 dB at 20,000 Hz.

With the Sony arm, the low-frequency res-
onance took the form of a double peak at 12
and 18 Hz, and there was less than 1| dB rise in
response at any frequency above 30 Hz. The
square-wave response (measured with the
CBS STR 112 record) was nearly perfect,
with only a single overshoot whose amplitude
was about 70 per cent of the square-wave am-
plitude. There was the usual 40,000-Hz ring-
ing across the square wave, a property of the
record. The shape of this 1,000-Hz square
wave tells us not only that the cartridge re-
sponse is flat from below 100 Hz to above
10,000 Hz, which we knew from other mea-
surements, but also that it introduces negligi-
ble phase shift over that range.

In listening tests with the Shure ‘‘Audio
Obstacle Course-Era III" test record, the Dy-
navector 10A was most impressive. Not only
did it play everything on the record without
audible mistracking, but it reproduced the
maximum levels of the sibilants and the musi-

PEAK VELOCITY IN CM/SEC OF TEST DISC

TTR-103 test records. These high velocities provide a severe test of a
phono cartridge’s performance. The intermodulation-distortion (IM)
readings for any given cartridge can vary widely, depending on the
particutar IM test record used. The actual distortion figure measured is
not as important as the maximum velocity the cartridge is able to track
before a sudden and radical increase in distortion takes place. There
are very few commercial phonograph discs that embody musical audio
signals with recorded velocities much higher than about 15 cm/sec.

cal bells without the slightest sense of strain.
Except for being louder, they were indistin-
guishable in playback from the lowest-level
passages of these sounds on the recording.
This is unusual, since even cartridges that do
not obviously mistrack generally sound a trifle
strained at the maximum levels.

We were concerned with the need to oper-
ate the cartridge at 2.5 grams. Exerted
through a 0.6-mil stylus, this force could con-
ceivably cause undue record wear. To settle
our doubts on this matter, we played a three-
minute portion of a very high quality record
some 120 times in succession. We expected
that if there were any significant amount of
wear, we would hear some degradation in that
portion of the record compared with the
preceding and following sections. There was
not. We could not tell, either by listening or
visual examination, where the groove had
been played only once and where it had been
played 120 times. On the assumption that no
single record is likely to be played more than
100 times during an owner’s lifetime (and cer-
tainly not in succession without some cooling-
off period), we concluded that, at least with
this particular cartridge, the 2.5-gram force
does not represent a threat to one’s record
collection.

® Comiment. We are well aware of the repu-
tation some moving-coil cartridges have for
listening qualities that do not necessarily
correlate with their measured performance.
In the case of the Dynavector 10A, the corre-
lation was very close and we were not com-
pelled to ascribe its sound quality to any un-
known or mystical factors.

And that sound was, in a word, superb.
This came as no surprise, since the 10A (at its
2.5-gram force, to be sure) had better tracking
ability throughout the audio range, and espe-
cially at the highest frequencies, than just
about any other cartridge we have used. Its
frequency response was in general very flat,
rising only at the extreme top end where a lit-
tle added “‘bite”’ is often beneficial. The car-
tridge is exceptionally free of phase shift in
the audio range, if that matters (we are not

(Continued on page 40)
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Thanks to Sharp, the age of the
computer has finally caught up to the
age of music.

It's all come together in the
RT-3388, the first stereo cassette
deck actually controlled by a micro-
processor with no less than ﬂve:
memories. And the

You can even mark oﬁc a sechon of
a song or speech and commit it to
the machine’'s memory for immedi-
ate recall later by using the Direct
Memory Function.

For pinpoint accuracy, it features
Electronic Tape Counting as well as
Second Counting. Which

remarkable quantity of
the functions it can per- -
form is matched only by
the quality of its sound
reproduction.

=

| also can be used to
| determine how much
time Is left on the tape
when recording.

A Liquid Crystal Dis-

First of all, the Auto T oy couner woe . Play indicates what tape
Program Locate ﬂ & B BE) B functionisinoperation,
Device—another Sharp N o while the built-in quartz
exclusive and just one |- B2 B digital clock is tied into

APLD second
:  counter

function of the “brain’ —
can skip ahead, or back- .-
ward, up to 19 songs on
a tape. And automat-
ically play just the one
you Want AM/PM  T2H/24H
The Counter Memory i} @
can find a specific
number on the tape counter and
stop there or start playback automat-
ically. The Memory Rewind can
rewind to any pre-selected poirt on
the tape automatically and play it
back if desired.

“Dolby is a registered trademark of Dolby Laboratories. **
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the timed-programming
operations. For example,
you can program the
machine to turn itself on
at a selected time, re-
cord a program from a
radio or TV, then tum
e = itself off.

We've even programmed the
“brain’ to switch to battery power in
case of a power failure, thereby
maintaining the correct time and
keeping the memory intact.

Now If all that sounds impressive,

you can be sure we didn't waste it on

a machinz that didn't have an

impressive sound.

So the RT-3388 also features:
Dolby* Noise Reduction System.
Bias and Equalization selectors

for optimum performance from any

kind of tape.

Editor Function.

Ultra-hard Permalloy Recording /
Playback Head.

Friction-Damped Cassette Holder.

Output Level Control.

Spectacular Specifications:

Wow and flutter runs a minimal

0.06% WRMS. Frequency

response covers the 30-15,000 Hz

(& 3dB) range for Cr0: tapes.

Signalto-noise ratio of 64 dB

(Dolby on).

The price for such an incompara-
ble piece of equipment? Only
$349.95%* Which 1s about what
you'd expect to pay for a deck of
comparable quality without Sharp’s
exclusive features.

But you'll own something so
advanced it'll be ahead of its time
years from now.

See your Sharp Dealer for a
mindboggling [
demonstration
Sharp Electronics Corp. ¢
10 Keystcne Place j
Paramus, N.J. 07652

Manufacturer's Suggested Retaill Price Cptional with Dealer.
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sure it does). The response, both in and out of
the audio band. is completely independent of
external load conditions, and the cartridge it-
seif will not affect the equalization of any
phono preamplifier. The cartridge's low
impedance will in most cases significantly re-
duce preamplifier input-circuit noise. Finally,
the low stylus compliance places the arm res-
onance well above the region where warp
effects could degrade the sound quality.
Impressive as these attributes are, we
would be somewhat less enthusiastic if they
were attainable only by using a $200 cartridge
with a pre-preamplifier of comparable cost,
which is the case with most other moving-coil
cartridges. But (and it is a vital distinction) the

10A costs only slightly more than the best con-
ventional magnetic cartridges from several
major manufacturers and its output is com-
patible with any good amplifier without re-
quiring a further investment in step-up or am-
plifying accessories. Even if much of the time
its sound is indistinguishable from that of a
similarly priced conventional cartridge in a
listening test, there will be some occasions
when it will outperform the latter.

Its only drawbacks, so far as we could de-
termine, are the non-replaceable stylus
(which is no problem if one exercises care in
the installation and use of the cartridge and
keeps it away from small children) and the
fact that its mounting holes are about ¥ inch

closer to the stylus than those of virtually ev-
ery other cartridge we have tested in the past
twenty-odd years. This means that in some
tone arms (Dual, for example) there will not
be enough overhang-adjustment range for
minimum tracking error.

If you can buy, install, and use the Dyna-
vector 10A and manage to overcome any pre-
conceptions about the relationship between
tracking force and record wear (which was
one of the most difficult problems for us), the
sound will more than compensate for any mi-
nor inconveniences. We understand that a
less expensive model, the 10X, will be avail-
able shortly.

Circle 107 on reader service card

Phase Linear
Phase Il
Speaker System

HE Phase III loudspeaker system is the

latest product to emerge from the innova-
tive mind of Phase Linear’s founder, Bob
Carver. Like his noise-reducing ‘‘Autocor-
relator’” and the largest super-power amplifi-
ers for home use, the Phase 1l departs visibly
and audibly from common practice.

Like that of most speaker designers, Car-
ver's goal was to generate a smooth, wide-
range. essentially undistorted response over
the full audible spectrum. Beyond that goal,
he also hoped to re-create at the listener’s
ears a sound field that would resemble the
conditions existing in a concert-hall environ-
ment and therefore be perceived as sounding
more ‘‘realistic’” than conventional loud-
speaker sound.

Carver’s investigations into human percep-
tion of sound led him to the conclusion that
four basic objective/subjective factors must
be considered: Echo. or reverberation, gives
the listener a sense of the spatial properties
(size and acoustic characteristics) of a concert
hall or listening room. The phase relations of
perceived sounds reaching one’s ears at diff-
erent times help locate sound sources in
space. Short-term reflections (too close in
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time to the original sound and to each other to
sound like echoes) add a sense of depth. And
finally, there is the difference in the energy
spectrum reaching one’s two ears arising from
interference effects between different fre-
quencies as they travel slightly different
paths. (Carver refers to this as the **bounded-
ripple” or ‘‘comb-filter”” effect.) It is Carver’s
belief that a correct mixture of these four
properties will enable a listener to experience
more believable (or realistic) music reproduc-
tion in his home. and his reasoning is present-
ed in detail in the pamphlet describing the the-
ory behind the novel design. We, of course,
were more concerned with how this theory
was translated into hardware, and were will-
ing to let the Phase III (originally Andromeda
I11) speak for itself, as it were.

The Phase Linear Andromeda III was de-
signed to be as omnidirectional as possible. It
consists of two large upright panels and a sep-
arate bass module (‘‘sub-woofer’’) together
with an active equalizer that is called, rather
cryptically, a ‘‘Motion Control Module.”
Each panel contains two 8-inch upper-bass
drivers facing forward but open to the rear (so
that their radiation is in a dipolar or

“*figure-8'" pattern). These drivers operate
from approximately 100 to 600 Hz. Higher up
on the panel are two small cone mid-range
drivers, nominally 4 inches in diameter. One
faces forward and one to the rear, and they
operate from 600 to 3,000 Hz.

Surrounding the mid-range drivers are four
small cone tweeters (approximately 1 inch in
diameter) mounted in cut-outs in the panel
and facing upward. A plastic conical deflector
above each tweeter gives it a nearly omnidi-
rectional response at frequencies above 3,000
Hz. In the center of the panel is a I-inch dome
tweeter angled slightly upward. A crossover
network on the back of the panel distributes
the signal to the various drivers. The speaker
panels, which have removable cloth grilies on
both sides, have metal supporting feet that an-
gle the entire panel slightly backward.

Although the 8-inch woofers (which have
compliant, long-throw suspensions) would be
capable of excellent bass response, the size of
the baffle on which they are mounted limits
their effective range to frequencies above
about 100 Hz. The lower frequencies for each
channel are radiated from separate 12-inch
drivers housed in a single internally divided
enclosure with two ducted ports. The sub-
woofer has been designed to provide a strong,
low-distortion bass output down to 24 Hz.
The signal leads from the amplifier go directly
to the bass module, where the first crossover
takes place. and the frequencies above 100 Hz
are channeled from there to the two panels.

The electronic ‘‘Motion Control Module™’
is actually an equalizer, a unity-gain device
meant to be connected between the
preamplifier and the power amplifier. Three
slide switches provide a slight adjustment of
the levels in the low-, middle-, and high-fre-
quency ranges. Each switch boosts or cuts the
level in its range by 2 to 4 dB. A ‘“‘spatial-
imaging’’ knob gives a continuously variable
cross-blending of out-of-phase information
between the two channels to provide in-
creased ambiance.

The upright panels of the Phase Linear An-
dromeda IIT are 24 inches wide. 63 inches
high, and 5 inches deep; they weigh 70 pounds
each. The bass module is 22 inches square and
184 inches high; it weighs 90 pounds. The
system’s total of twenty drivers gives it a very
large power-handling ability, and it is rated

(Continued on page 42)
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Revolutionary!

Never before — a single microphone that gives you the versatility of 16
microphones! Four tiny frequency filter switches built into the new Shure
516EQ 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 516EQ creates 16 different response variations that can add
a new, professional sound to every tape you make. Available singly or in
pairs for stereo recording. Ask to hear a recorded demonstration at your
participating Shure dealer.

Shure Brothers Inc. ;
222 Hartrey Ave., Evanston, IL 60204 g% =

In Canada: A. C. Simmonds & Sons Limited

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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for operation with amplifiers delivering from
50 to 350 watts per channel. The nominal
impedance is 6 ohms. Separate fuses on each
panel and the bass module protect the system
against damage. Price: about $1,300.

® Laboratory Measurements. The large num-
ber of dispersed drivers used in the An-
dromeda IIl system would make anechoic
measurements essentially meaningless be-
cause of the inevitable interference between
the drivers. However, the system should be
well suited to the type of live-room measure-
ments we make, in which the total output of
the system is measured after any absorption
by the normal room environment.

With the system’s equalizer switches cen-
tered and its spatial-imaging control turned
off, we placed our microphone on-axis about
10 feet in front of one speaker panel. It was
about 12 feet from the other panel and
approximately 30 degrees off its axis. The
speakers were placed about 5 feet from the
back wall and 3 to 4 feet from the side walls of
a 15 x 20-foot room. The bass module was
placed near the back wall about midway be-
tween the speakers, although its output was
not included in the live-room measurements.

The smoothed response curve showed
moderate dips at 550 and 3,000 Hz, possibly
due to crossover effects at these frequencies.
The high-frequency output was strong, mea-
suring somewhat higher than the mid-range
level. It was quite uniform between 5,000 and
15,000 Hz (the upper limit of our microphone
calibration). The omnidirectional radiation of
the speaker panels is illustrated by the fact
that the response curves from the left and
right panels were virtually identical over the
full measurement range.

The woofer response was measured with
close microphone spacing to simulate ane-
choic conditions. The response was measured
separately at the driver cone and the port,
with the two combined to form a total bass-
response curve. Since the bass crossover net-
work is in the bass module, its effect is includ-
ed in the measurement. The woofer response
peaked at 55 Hz, dropping off above and be-
low that frequency. Splicing this curve to the
high-frequency curve, we obtained a com-
bined frequency response within =3.5 dB
from 30 to 5,000 Hz with an elevated but flat
top end about 5 or 6 dB above the mid-range
level. With the equalizer set for decreased
high-frequency output, the speaker response
was within about =5 dB from 28 to 15,000 Hz.

Because of the unusual nature of the An-
dromeda Il and the considerable contribution
of speaker placement (and, to some extent, of
the equalizer settings), these numbers should
not be given undue weight. What they do
show, quite clearly, is that the Andromeda 11
is a very wide range, nearly omnidirectional
system.

The equalizer actually has a very modest
effect on the total sound quality of the sys-
tem. Unlike some speaker-system equalizers,
its electrical response with centered controls
is nearly flat, within =2 dB from 20 to
20,000 Hz. The switches have a typical range
of about +3 dB, so that even in the most ex-
treme case there should not be excessive de-
mands on the amplifier’'s power output be-
cause of equalizer settings.

However, the Andromeda III in and of it-
self is extremely inefficient, requiring more
amplifier power than almost any other system
we know of. This is not too surprising;
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amplifier power is the very basis for the exis-
tence of Phase Linear, and Carver was much
more concerned with achieving certain qual-
ity goals with this speaker than with conserv-
ing power. We found that 1 watt of random
noise in the octave centered at 1,000 Hz pro-
duced a sound-pressure level of 80 dB | meter
from the center of the grille. Driving the sys-
tem with a Phase Linear 400 amplifier, we fre-
quently noticed the amplifier’s meters reach-

Tone-burst response of the Phase 111
at (top to bottom) 100, 1,000, and
6,000 Hz in a live environment. The
lower trace is the speaker output.

ing the 0-dB mark, and when the spatial-imag-
ing control was turned up to blend the out-of-
phase signals (which increased the equalizer
gain some 5 to 7 dB in the low- and mid-fre-
quency ranges) it was very easy to drive the
meters to their limits in spite of the fact that
we do not normally listen at ear-splitting lev-
els. We were, perhaps, seduced into using
higher levels because the Andromeda III did
not sound strained under any conditions we
could create.

The Andromeda III presents a very large
apparent sound source which never seems to
sound as loud as its measured output. We are
sure that it could handle the full output of a
Phase Linear 700 amplifier, for example,
without sounding unpleasant (and it would be
very loud under those conditions). For ordi-
nary listening, we found the 200 watts plus
per channel of the Phase Linear 400 to be ade-
quate, but we have reservations about the
suitability of, say, a 50-watt amplifier for
more than background-listening levels.

The bass distortion of the Andromeda III at
a drive level of 2.8 volts (1 watt into 8 ohms)
was unusually low. It measured between 0.5
and | per cent from 100 to 50 Hz, and it never
exceeded 2 per cent all the way down to 20
Hz. The measurement was made at the cone
for frequencies above 40 Hz and at the port
for lower frequencies (where its radiation was
dominant). A 10-dB increase in drive level
produced considerably higher distortion—
from 1.5 to 3 per cent down to 50 Hz and up to
9 percent at 30 Hz.

The overall system impedance was quite
low: about 3 ohms at 20 Hz and from 5,000 to
20,000 Hz. It was between 4 and 6 ohms at
most frequencies from 30 to 1,000 Hz except
at 450 Hz, where it reached its maximum of 12
ohms, and between 2,000 and 3.000 Hz,
where it was about 8 ohms. Since no one is
likely to parallel two of these systems on a
single amplifier, this low impedance will prob-
ably not cause problems and will make it easi-
er for any amplifier to deliver its maximum
output to the system.

In view of the large number of drivers in the
Andromeda III, which could be expected to
create interference effects, the tone-burst re-
sponse of the speaker was surprisingly good
at all frequencies. There were no obvious
signs of ringing or other anomalies.

® Comment. Although we have not empha-
sized the physical size of this system, it is
what first strikes anyone seeing it for the first
time. The two panels will dominate any ordi-
nary-size room.

We listened extensively to the Andromeda
[II both before and after making our measure-
ments. Our first impressions remained un-
changed and were not explained to our entire
satisfaction by the test results. The Phase
Linear Andromeda III had one of the smooth-
est, most extended, and best dispersed *‘top
ends™ we have ever heard. Most of the time
we listened with the equalizer high-frequency
switch centered, but sometimes (especially
with program material having excellent highs)
we preferred a reduced setting.

With this superb high end goes a completely
unified sound. One never senses that each
panel has nine different drivers; rather, the
sound emerges from the entire panel surface
somewhat as it does in a full-range electro-
static speaker (but the Andromeda III spunds
very different from such a speaker overall).
However, like an electrostatic (or dipolar or
omnidirectional radiator), the panels of the
Andromeda III can be approached with no
sense of increasing sound pressure. In fact,
we spent much of our time within five feet of
one of the panels without ever feeling over-
wheimed or ‘*‘too close’’ to the sound source.

The polar response of the panels is actually
dipolar over most of the audible range and
omnidirectional at other frequencies. To our
ears, it came close to sounding completely
omnidirectional; we could walk behind the
speaker panels with virtually no change in
sound quality.

The bass module could never be heard as a
distinct or separate contributor to the total
sound. It probably could have been placed
anywhere in the room with equal success. The
low-bass output was most impressive, espe-
cially on pipe organ and bass-drum sounds,
but with most program material one might
never suspect that the sub-woofer was in use.
In fact, at one point we blew the fuse of the

(Continued on page 44)
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bass module and didn’t realize it for some
time after, since most program material has
little energy below 100 Hz. We greatly ap-
preciated that the Andromeda 11l never added
artificial heaviness to male voices, outper-
forming many otherwise bass-shy speakers in
this respect.

We were concerned that our simulated
live-vs.-recorded listening test might not be
applicable to this speaker. In order for a
speaker to accurately imitate the sound of our
“‘live’" program, it must have a polar response
similar to that of our reference source—and
nothing could be more dissimilar in configura-
tion than the Andromeda III and our program
source. Not surprisingly, the Andromeda III
never sounded so much like the live sound
that we were unable to tell them apart. How-
ever, it did have the same overall frequency
balance and we could not hear any change in
highs or middles when we switched from the
original program to the Andromeda III trying
to reproduce it. Only the spatial properties
changed, not the sound quality.

While we cannot comment on the validity
of the reasoning that led to the creation of the
Andromeda III, there is no question that the

One of the

Phase lli's

large and complex
speaker panels
with grille removed
and the subwoofer
turned on its side
to expose drivers.

design provides a sense of spaciousness miss-
ing from the output of most conventional
speaker systems. One is never conscious of
the speakers as the immediate source of the
sound, as is usually the case with convention-
al systems. Yet, though the apparent sound
sources within the recorded program were
never ‘‘pin-pointed’” by the Andromeda III,
they were also never vague or directionless.
After living with these speakers for some
time, we gave up trying to analyze their quali-
ties and just enjoyed the experience of listen-
ing to them.

To summarize, Bob Carver’s venture into
speaker-system design has resulted in a prod-
uct as innovative as his electronic creations
have been, despite their total dissimilarity.
The Andromeda III requires a very large
amplifier, of course, but Phase Linear has
done more than their share to make that pos-
sible. Our capsule impression of the An-
dromeda I1I is that it is one of the most visual-
ly obvious yet sonically subtle—and impres-
sive—speakers we have experienced. You
will have to hear it for yourself, since it
sounds like no other we can think of.

Circle 108 on reader service card

Soundcraftsmen :
MA5002 Power Amplifier

THE proliferation of new power-amplifier
‘‘classes’” continues unabated, with the
Soundcraftsmen MAS002 (tentatively labeled
*“Class H”") power amplifier being the latest
variant to reach the consumer market. The
class of an amplifier circuit usually refers to
its internal operating conditions, such as the
quiescent (no-signal) current drawn by its
tubes or transistors and the fraction of the sig-
nal cycle during which each part of the
amplifier is active. Recent developments have
extended this usage somewhat to include any
means by which an amplifier is induced to de-
liver more power, or to deliver it more
efficiently, than conventional design allows.
In the case of the MAS5002, the amplifier cir-
cuits (except possibly the protective circuits)
are conventional and operate in class AB at all
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times. The difference lies in the use of a pow-
er supply whose voltage increases with the
signal level, thus giving the amplifier more
“‘headroom’" as needed to accommodate high
signal amplitudes. Given low- or no-signal
conditions, the output transistors operate
with a reasonably low voltage and corre-
spondingly low power dissipation. The result
is a very powerful amplifier (rated to deliver
250 watts per channel to 8-ohm loads from 20
to 20,000 Hz with less than 0.1 per cent total
harmonic distortion) that is claimed to draw
appreciably less power from the 120-volta.c.
power line when idling or delivering normal
listening levels than other amplifiers of com-
parable ratings. At full power output, how-
ever, the MA5002 draws an impressive 1,000
watts from the power line.

The Soundcraftsmen amplifier has two
power supplies (actually, each is a dual posi-
tive/negative voltage supply), with one deliv-
ering up to 50 per cent more voltage than the
other. At power outputs up to 50 per cent of
the rating (125 watts), only the lower-voltage
power supply is connected to the output
stages and the unit operates like a very con-
servatively rated 125-watt amplifier. When
the instantaneous signal amplitude is suffi-
cient to drive the amplifier beyond 125 watts,
a “‘Vari-Portional’ circuit goes into action
and begins to turn on the hig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>