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Both units are even equipped with
a strobe light directed at the strobe
marks for easy viewing.

Combine the best automatic features
with manual operation

While many hi-fi enthusiasts demand
completely manual turntable opera-
tion, there are many purists who
prefer semi-automatic operation.
Pioneer provides this extra con-
venience in the PL-55X and PL-15D/Ii.
Both models incorporate automatic
tonearm return and shutoff. When
the record has
finished playing,
the tonearm auto-
matically returns
to the arm rest
and the power is
turned off.

Automatic tonearm
return and shutott

The PL-A45D
is completely
automatic. You
don’t ever have to
touch the tone-
arm when you
play your records.
This 2-motor
model has a
special precision

Fully automatlc operation
In single-play

a Pioneer.

gear motor to exclusively handle
automatic tonearm lead-in, automatic
return, automatic shutoff and repeat
play. And when you prefer, you can
switch to fully manual operation.
The PL-71 and PL-12D/II, at
both ends of Pioneer’s turntable
lineup, offer the total involvement
that can only be attained by
completely manual operation.

Superb S-shaped tonearms

for betler tracking

The tonearm of every Pioneer turn-
table system is the S-shape design,
for optimum groove
tracking. All are
statically balanced
and all use adjust-
able counter-
weights with direct
reading of tracking
force. All have
adjustable anti-
skate control and
oil-damped cueing
for the gentlest
application of stylus tip to record
groove. Lightweight plug-in cartridge
shells insure positive electrical
contact and optimum stylus position
and angle for lower distortion and
reduced record wear.

S-shaped tonearm
for better tracking

Unexcelled performance

Still, all of these features and refine-
ments do not guarantee the perform-
ance specifications of Pioneer’s new
turntables. Each tonearm and turn-
table platter combination is shock
mounted in its specially designed
natural grain base {with hinged dust
cover). Precision machining of all
rotational parts plus continuous
quality control insure that each will
meet or exceed its published specifi-
cations — a time honored tradition
with all Pioneer components.

Choice of the professionals

Engineers, experts and enthusiasts
agree: to get the best performance,
select a manual turntable. And to get
the best manual turntable, you need
a Pioneer. Every Pioneer manual
turntable offers a level of precision
and performance unparalleled in its
price range. And every one is a total
system — with dust covar and base —
designed for years of professional,
trouble-free sound reproduction.

U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074 / West: 13300 S.
Estrella, Los Angeles 90248 / Midwest:
1500 Greenleaf, Elk Grove Village,
1. 60007 / Canada: S. H. Parker Co.



For
the best
performance,
get a manual

turntable.



PL-12D/Ik

PL-15D/11

ual turntab

The manual turntable is rapidly
becoming the first choice of hi-fi
enthusiasts everywhere. The reason
why is quite simple. Today's
enthusiasts are more knowledge-
able, more sophisticated and more
involved with their music. And only
the manual turntable can provide
the involvement and performance
they demand.

At Pioneer, this trend comes as
no surprise. We have long recognized
the superiority of the manual turn-
table. And long recognized a simple
fact: a record changer in no way
improves performance. It can detract
from it.

As.a result, we now offer the
finest and most complete line of
manual turntables available. Manual
turntables that are designed with the
needs of today’s hi-fi enthusiast in
mind. Turntables that are engineered
for precision response.

When you get right down to it,
good record playing equipment really
has only two requirements: uniform
rotation of a turntable, and accurate
tracing of a record groove by a tone-
arm and its cartridge.

Pioneer's engineers have long
recognized that these requirements
are best met by single-play turntables

and precision engineered tonearms.
Our five new belt-drive and direct-
drive turntable systems mean you
needn't settle far the higher wow and
flutter and the poorer signal-to-noise
ratios (rumble) of record changers.
Whether you've budgeted $100 or
$300 for this vital element of your
high fidelity system, there’s a Pioneer
turntable that outperfarms any record
changer in its price class.

Consider the performance advantages

Belt-drive, featured in Pioneer's
PL-12D/11, PL-15D/1l and PL-A45D,
means smoother, more uniform
platter rotation than can be achieved
with typical idler-wheel/pulley
arrangements normally found in
tecord changers. Even changers

Beit-drive for
ramble-{ree rotation

Direct-drive motor
reduces friction

equipped with synchronous motors
transmit vibration to the turntable
platter. This is picked up as low-
frequency rumble by the tonearm and

carlridge. By driving the platter v
a precision-finished belt, vibratior
effectively absorbed befcre it car
translated to audible rumble.
Pioneer's direct-drive models,
PL-55X and PL-71 go even a step
further in achieving noise-free,
precision platter rotation. The Dt
electronically controlled servo-m¢
used in these models rotate at
exactly the required 33%s and 4¢
rpm platter speeds. Their shafts
directly connected to the center
of the turntable, with no intermed
pulleys or other speed reduction
devices. This means no extra fricti
producing bearing surfaces.
Because of the unique techno
embodied in these new, direct-dr
motors, it's possible to control th
speed electronically. This is more
precise than any mechanical driv
system. Both our PL-55X and PL-
offer individual pitch control for t
33%; and 45 rpm
speeds. Their turn-
table platters are
edge-fitted with
stroboscopic
marks, so you can
adjust precise
speed while a
record is playing.

Eiectronic speed ad
ment for each speet



There’s a Pioneer turntable that’s just right for your needs

Model PL-12D/H
Type Manual
Drive System ~ Belt
Drive Motor 4-pole synch.
Speed Control e

S/N (RUMBLE) Over 48dB
Wow & Flutter (wrms) 0.08%
Tonearm Type  Static Bal. “S"
Tonearm Length 84e”
Turntable Dia. 12”7
Price 1$99.95

PL-15D/ NI
Semi-Auto.
Belt

4-pole synch.

Over 48dB
- 0.08%
Static Bal. “S™
81Us”
12”
$129.95

CIRCLE NO. 39 ON READER SERVICE CARD

PL-A45D PL-55X PL-71
Fully Auto. Semi-Auto. Manual
Belt Direct Direct
4-pole synch. DC servo DC servo
—_— +2% +2%
Over 4748 Over 58dB Over 60dB
0.07% 0.05% 0.05%
Static Bal.''S” Static Bal. 'S" Static Bal. “S"”
8™ 8 %4s" 834"
127 124~ 12Vva”
$169.¢5 $249.95 $299.95
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w—hen you want something better



Dont buy any receiver
until you compare its price,
power, and specs to these.

Technics’ four new stereo receivers. All with For effortless tuning on both AM and FM. Negative
impressive specs. And a lot more. feedback low distortion tone controls. And all the

All four have direct SPECIFICATIONS SA-5150  SA5250  SA-5350 SA-5550 inputs and outputs
cpupling.To giveyoua [ $220.95  $299.95  $348.95  $479.95 you'd expect from
tighter, cleaner bass. 1T ) R M — 1 Technics.

All with reserve channel into 8 ohms 16 watts 23 watts 28 watts 58 watts Whichever Technics
power to float through [ sanawiath  a0Hz20kHz 20Hz-20kHz 20mzzDiHz 20Mz20kHz|  Teceiver you choose, you
complex, high-level Fisehanrase | . - | get all the advantages of
musical passages o i O L I i 05%  9%% | Technics’ sophisticated
w,lthOUt diStortion sl (FmFS)ensltlvi!y 1.9uv 1.9uv 1.9uv 1.8uv engineering’ gOOd
clipping. Because all ' —————————{ power, and good specs.
have large capacitors, | ghm 70d8 7048 708 e8| And all at a good price.
conservatively rated  ERLRmeaD Banraten . — The concept is
transformers, and =k @ @ o wm | gimple The execution is
bndge rechﬁers A the *Suggested minimum price, which is the fair trade price precise.The performance
power supplles, in states where Technics products are fair traded. is Outstanding_ The name is Technics.

All with a Phase Lock Loop IC and flat group FOR YOUR TECHNICS DEALER, CALL FREE 800 447-4700.
delay filters in the tuner section. For clean, well- IN ILLINOIS, 800 322-4400.
separated highs as well as lower distortion on FM. @

And about 20% less wiring. To reduce hum. |
All with Technics’ exclusive linear dial scale. EChnlcs

byPanasonic
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CDNTORIALLY
SPEAKING

By WILLIAM ANDERSON

FUTURE TENSE

| WHATEVER else our troubles may be these days, we cannot complain of any

shortage of prophets, either of the millennial or of the Millerite variety.
On the one hand, the late Dr. Jacob Bronowski tells us with proud confidence
(courtesy BBC TV) that our technocratic guardians are even now fumbling for that
last switch, the one that will finally tura this place into an automated Eden, and
Future Shocker Alvin Toffler, on the other, gloomily confides that he is putting all his
trust in real estate. Half the West Coast, it seems, is laying down freeze-dried pem-
mican so they can survive some as yet unidentified but quite certainly impending
holocaust, and now comes hustling down the pike another set of breathless optimists
panting to tell us that a bright new future has already arrived, entertainment-wise.
Well, not guite arrived, but by Christmas of 1976, they swear, the last and final (until
the advent of the feelies, that is) word in home entertainment will be on every lip: the
home video-disc system, a $500 or thereabouts gadget that will enable us to play,
through our own TV sets, in color, from our personal video libraries, an open-ended
selection of movies old and new; Broadway musicals; rock concerts; soap, horse,
and grand operas; instruction films; sports outdoor and in; and even, one would
imagine, a little of the high-class porn of our choice.

The elephants amongst us will remember that we have been down this particular
road before, first with that brave new world of video cuassettes promised us in the
mid-Sixties, and then again with a video-disc harbinger (the Teldec system) in 1970.
The principal solicitors of our credibility right now are two new video-disc systems,
the first being proffered by the unusual partnership of Hollywood’s MCA (among
other things—aha'—a producer of movies) and Holland’s Philips (manufacturer of,
among other things, electric shavers and cassette machines), the second by RCA
(which needs no introduction in these pages). Since all that is likely to filter through
to the general public between now and V-Day 1976 is a series of bulletins in yet
another War of the Press Releases, there is time to reflect, before the future comes
tumbling in upon us, on what it all signifies.

Spoilsport that I am, [ suspect not much, and for a variety of reasons. First is the
question of competition: we are talking (instruction possibilities aside) of **discretion-
ary’’ time, and even confirmed TV buffs confess that the passage of the years (to say
nothing of programming decay) has so worn the novelty of viewing that it now
competes more and more with traditional spare-time activities—reading, active
sports, gardening, and the like. Then the medium itself will compete: it would be
foolish to assume that commercial TV (to say nothing of cable and pay TV) will hold
still while its audience is being seduced away by video discs. Second is the question
of economics: granted that it might be possible to persuade a sizable portion of the
audience that the video disc’s gourmet delights are preferable to free TV’s fast-food
pap—but just how rmuch would they pay? It may safely be predicted that scarcely a
performer contract of any kind will be signed from now on without a video-residuals
clause; artists, agents, and unions are getting smarter every day, and rising royalties
of all kinds make the projected (under $10) selling price of the video disc look rather
visionary even now. And this presents us with a paradox: the hardware economics of
the video disc are, it appears, predicated on its being sold to the mass, but the

software philosophy is quite the opposite, being geared to serve a number of small,
mutually exclusive, specialty markets! And finally, of course, there is the basic

question of just how often one can stand to see any particular video program. Speak-
ing for my odd self, I have a very low tolerance for old movies (even good ones), [ am
apparently at one with most of the TV audience in my distaste for reruns, and I know
that even porn palls. The prospect is not unrelievedly bleak, however, for there is no
such thing as useless technology; we will in time find valid uses for the video disc.

STEREO REVIEW



THE INNOVATORS. BY BOSE.

The only Direct/Reflecting loudspeaker systems.

The Bose 901, 501 and Model 301. The only speak-
er systems that meet the two basic requirements for
preserving the qualities of live music in reproduced
sound: the proper balance of reflected and direct
sound for spaciousness and clarity ; and flat power
radiation to assure correct frequency balance and
accurate reproduction of instrumental timbre in an
actual listening environment.

The internationally acclaimed 90 lwsystem util-
izing nine full range drivers with an active equalizer
to provide the ideal balance of reffected to direct
sound at all frequencies, setting the standard for
lifelike music reproduction in the home.

The unconventional 301 incorporating an excep-
tionally linear 10” woofer and two rearward facing
tweeters to furnish many of the performance advan-
tages of the 901 system, but at substantially lower
cost.

Model 301 Patenis Issued and Pending

The new Model 301 offering a unique combina-
tion of features: Asymmetrical Design, a Direct
Energy Control and a Dual Frequency Crossover™
network. This achieves reflected and direct sound
with flat power radiation in a bookshelf enclosure,
producing a sound quality that is extraordinary
from so compact a speaker at so low a price.

The innovative speakers. From Bose. Each unique
in concept and design to provide the maximum
musical enjoyment for your home. One of them
will ideally meet your requirements.

Shown above, left to right, 501, 901, and Model 301.
For information, write to us at room SS.

w >/ /47 =

The Mountain, Framingham, MA 01701
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Elisabeth Schwarzkopf

® | enjoyed Music Editor James Good-

friend’s article on Elisabeth Schwarzkopf in

the April issue, and I would love to see the

release of his two suggested recordings. Could

you pass my enthusiasm on to Angel records?
DEAN H. MILLER
New Orleans, La.

® “The Art of Elisabeth Schwarzkopf”
(April) pays a fine tribute to a great recording
artist who has been one of the glories of the
Angel label since our very first release. Music
Editor James Goodfriend’s imaginary Sera-
phim releases have aroused much interest in
the office, but I feel that his last paragraph is
rather uncalled for. I wonder why Mr. Good-
friend expects vital information about historic
recordings to have “a way of disappearing”
either at Angel Records or in the EMI offices
in London. The archives at Hayes and their
microfilms in the London office go back to the
earliest of Fred Gaisberg’s recordings at the
turn of the century. I can recall that it was
occasionally difficult to find peripheral infor-
mation about recordings in prerevolutionary
Russia, but coupling and matrix numbers are
never mislaid as far as I know.
MICHAEL W. ALLEN
Angel Records
Los Angeles, Calif.

Music Editor James Goodfriend replies: Cer-
tainly 1 did not say that | would “expect” vital
inforniation to disappear at the EM1I offices.
But having been in and around the record
industry for twenty vears, | have found that
information does get lost at times, und the
most vital information that gets lost is the
knowledge that certain records—released or
unreleased—ever existed at all. Thar little
folk-song disc is exactly the sort of thing that
does get forgotten, for one will not find it in
auny composer listing, and mumnerical systems
are of no use if one does not know that some-
thing is there that should be searched for. But
no matter. My offer (the point contested was
contained in an offer) was made with no ob-
Jective other than that of lending aid, and 1
am glad to know the aid is not needed!

Hall of Obscurity

® A nominee for the ““Hall of Obscurity”
(April): Mason Williams, who, despite his
Emmy Award for writing the old Smothers

6
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Brothers Comedy Hour, his Grammy for

“Classical Gas,” and such gems as Road

Song, Saturdav's Night at the World, and

Gift of Song, never managed to capture the
public’s continued attention.

DONALD W. SKINNERS

Wauwatosa, Wisc.

Oistrakh Bach
® | fully concur with Irving Kolodin in his
lamenting the total lack of unaccompanied
Bach by David Oistrakh on records (“Choos-
ing Sides,” April). I have never even heard
of the existence of any pirate material. But
I am the proud owner of an LP containing,
among other items, a performance of the
Sonata No. 1, in G Minor, BWV 1001. It’s
on a Soviet disc (MK 04044) which I acquired
during my travels in Eastern Europe some
years ago.
JEFF RAINER
Hartsdale, N.Y.

Ives Demurrers
® Itis my custom to compliment Editor Wil-
liam Anderson on his good work (1) in the
privacy of personal mail, and (2) infrequently
(can’t risk the ruin of a good editor). How-
ever, this time we must go public. His March
editorial, “Composer Charles Ives Enters
History,” merits re-reading and contempla-
tion. As he says, there are lessons in there.
Perceiving one, | am mounting the editorial
on the inside front cover of Henry Pleasants’
Agony of Modern Music as a fitting pre-pref-
ace, keeping it there while I search for
others.
P. M. THOMPSON
Croton-on-Hudson, N.Y.

® Your recent editorial comment about the
life and work of Charles lves recalls an as-
sessment by the late Professor Walter Bricht,
of the Indiana University School of Music.
Bricht used to say that he regarded Ives as
““an experimental non-talent.” That judgment
further reminds me of Samuel Johnson’s anal-
ysis of a certain writer’s work, which the good
Doctor said was both good and original —
except that what was good was not original,
and what was original was not good.

As for myself, recent hearings of works

such as Central Park in the Dark, Fourth of

July, certain portions of the Second Sympho-
ny, and the Concord Sonata have brought

forth the following doggerel, with which you
may deal as you find appropriate:
Various works of Charles 1ves
Cause me to feel not joy. but hives.
My heart does not leap up —it grieves,
When Ives (again) brings in the sheaves.
Columbia, that gem of ocean,
Inspires ennui but not devotion.
Each raucous musical finale
Leaves me feeling less than jolly.
Were | a cat with many lives,
I’d spend not one as Charles lves.
1t’s no threat to Emily Dickinson, gentiemen,
but it’s from the heart.
MARK YOTHER
Cedar Rapids, la.

Ampico J. Steinway
® Great Mother of Pearl! How in the sacred
name of Fields could you make such a griev-
ous mistake in your April review of the new
Fields albums? According to the Pulitzer
Prize-winning author Robert I.ewis Taylor in
his book W. C. Fields: His Follies and For-
tunes, the great man’s original name was Wil-
liam Claude Dukenfield, not Dunkenfield as
Paul Kresh alleges in the review. Those of us
honoring the memory of him who thought that
anyone who hated dogs and children couldn’t
be all bad may never forgive you. One way to
atone for your sins, however, is to keep on
publishing your fine magazine.
BiLL CALTRIDER
Baltimore, Md.

iSalsa!
® John Storm Roberts’ “;Salsa!” (March)
was excellent and has rekindled my affinity for
the music. That particular Latin trend was
long due for wider recognition.
FrRANK CANTU, JR.
Fort Sill, Okla.

® John Storm Roberts deserves a great big

thank you from all the salsa lovers in New

York and elsewhere for his March article.
IrRiS M. PANTOJA
New York,N.Y.

Mozart’s Messiah

® Reviewing the recording of Mozart’s ar-
rangement of Handel's Messiah (March), my
friend and colleague Eric Salzman writes that
it ““is not as great a novelty as the Archiv pro-
gram annotator seems to think, in the English-
speaking world at least. It was still in common
use in rhis country within the last quarter-
century.”

True, all kinds of versions of Messiah, not
including Handel’s, were in common use, and
they included elements taken from Mozart's,
But Mozart’s own version in its pure state dis-
appeared from circulation not long after Mo-
zart’s death: nineteenth-century editions and
performances of the Handel-Mozart Messiah
were notoriously corrupt, and Mozart’s score
was not practically available until the com-
plete Mozart edition currently in progress got
around to it in the 1960’s. There is, in fact,
every reason to believe that the performance
conducted by Thomas Dunn with the Handel
and Haydn Society in Symphony Hall, Bos-
ton, on December 8, 1967, was the first since
the eighteenth century, certainly in America.
One could quibble about this, since it did re-
store Handel's English text instead of keeping
Mozart’s German one, but close attention to
that version reveals a curious and beautiful
work of Mozart’s rather than a means of ac-
cess to Handel’s Messiah. In Mozart detail is

(Continued on page 8)
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APPROACHING THE ULTIMATE
Ampilification by Bose

The ultimate in audio amplification is more than the achievement of audible perfection. It is also flex-
ibility of operation, long term reliability, and adaptability to all future signal sources. Through excel-
lence in design and construction, the Bose 4401 Stereo/Quadriphonic Preamplifier and the Bose 180I
Power Amplifier estzblish standards of perfermance far beyond those of conventional components.

THE 4401 PREAMPLIFIER features stereo and true quadriphonic operation; a new concept in phono
circuit design for the lowest possible noise; flexible tape recording circuitry for two tape recorders with
full use of tone controls and filters during recording; internal provision for plug in of up to 3 multi-
channel decoders; professional “line driver” output circuiiry; modular prinzed circuit board construc-
tion including horizental mounting of input and output connectors for ease of installation.

THE 1801 POWER AMPLIFIER offers extrame reserves of power for reproduction at true concert hall
volume in virtually any listening environment; complete speaker and input switching provisions; in-
stantaneous light emitting diode display of power output in addition to standard meters; exception-
ally conservative des gn, 14 power transistors, 1300 square inches of heat sink and modular construc-
tion of each amplifier section.

The 4401 Preamplifier and 1801 Power Amplifier. By design and construction the nearest approach
to the ultimate in audio amplification. From Bose. For information, write to us at room SE.

MOSE~

The Mountain, Framingham, MA 01701



everything. The difference between Mozart
and the sort of Mozart-plus Mr. Salzman was
really referring to in his review is crucial. |
think that for many people the Archiv record-
ing provides first access to this perverse and
seductive hybrid, and that Mr. Salzman un-
derestimates its importance and interest.
MICHAEL STEINBERG
Boston, Mass.

Kirsten Flagstad

@ [ am presently at work on a discography of
the great Norwegian soprano Kirsten Flag-
stad, in which I'd like to include her published
and unpublished commercial recordings and
recordings of her public performances. I
would appreciate any information STEREO

REVIEW readers can give me.
HowARD C. SANNER, JR.
4903 56th Avenue
Hyattsville, Md. 20781

Wilhelm Furtwéangler Society
® The aim of the newly founded Wilhelm
Furtwangler Society is the dissemination of
the writings and (unduplicated) recordings of
the master. Additional information can be
obtained from the Society at 6112 West 77th
Street, Los Angeles, Calif. 90045.
HANS A. ILLING
Los Argeles, Calif.

Bicentennial Opera
® | took great pleasure in noting in your
March issue that Columbia has decided to
beef up its comparatively minuscule vocal
catalog. With the goal being to fill in the gaps
in the present recorded vocal literature, and
with great emphasis being put on American
music around the nation due to the upcoming
Bicentennial, it would seem appropriate for
Columbia to record a new production of Aa-
ron Copland’s opera, The Tender Land. This
magnificent score and libretto are truly Amer-
ican, and the opera could really take place
nowhere else except the American Midwest.
STEVEN GAINEY
New Carrollton, Md.

Wire Recording
® | have a wire tape recording which I treas-
ure very much for personal reasons. I am
very anxious to have the wire recording re-
produced on conventional tape. Can you give
me a lead where this recording can be made? |
suspect that others have the same problem
and that some laboratory is equipped to make
this transfer.
OscART. EICHMANN
Port Charlotte, Fla.

Great General Truths
@ | was fascinated by William Livingstone’s
interview with Mabel Mercer in the February
issue. It was full of quotations and great gen-
eral truths. And it was very sly of Donald
Smith to work in a quotation from Ruth Drap-
er’s masterly monologue The Italian Lesson:
“Mabel . . . you know the things that will
always be true.” I think the album that con-
tains Miss Draper’s Italian Lesson is proba-
bly the finest spoken-word record ever made.
I need a new copy of the disc and can find it
nowhere. Is it still in print?
ARTHUR CROOKSHANK
New York, N.Y.

Alas, no. But Spoken Arts, which for a time
leased the rights from RCA, is negotiating to
get them again and hopes to re-release.
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Mabel Mercer

@ Are you aware that William Livingstone
broke at least five of the Cardinal Rules for
Interviewing Celebrities? First, he allowed
Mabel Mercer to put him at ease. Second, he
passed on the courtesy to us readers. Third,
he undertook research before the interview.
Fourth, he let Miss Mercer speak for herself,
and at length. Fifth, he prepared an article
that was a pleasure to read, learn from, and
enjoy.

Any more interviews like that and Mr.
Livingstone will surely be drummed out of
the corps of professional interviewers.

PauL ELLIOTT
Arlington, Va.

We’ve Got the Button

We just happen to have lying around
the house about five hundred of these
Mabel Mercer buttons left over from a
recent wild party or two, and we'll give
one of them free—as long as they last
— to anyone who sends a stamped, self-

addressed envelope to the Mabel
Mercer Fan Club, c¢/o STEREO RE-
VIEW, | Park Avenue, New York, New
York 10016.

The Beatles
® Reading Lester Bangs’ vituperous article
on the Beatles (March) was a most unpleasant
experience. Out of several columns of color-
ful narrative I could discern only four or five
sentences of relevant comment, the remainder
consisting of a collection of unconsidered epi-
thets and personal insults. Ringo may not be
the greatest creative artist around today. but
this does not make him a *‘jackass”; nor is it
seemly to describe somebody’s religious be-
liefs as “snivelling genuflections” regardless
of what they may be. In any case, what has
this name-calling to do with a record review?
PAT BAGWELL
Regina, Saskatchewan

® Billions of Beatle-boppers must have
blasted Lester Bangs for his candid Beatles
article (March), but Mr. Bangs is right.
McCartney’s material could pass for the
soundtrack of the Mickey Mouse Club Show;
Lennon’s latest album shows us the commer-
cial ploy of an undertalented star with over-
done music resulting in unartistic balance and
nausea; Ringo, without his all-star back-up
friends, is beyond intelligent discussion;
Harrison at least seems honest about his own
limitations. The major contribution by the
indulgent and mostly overrated ex-supergods
of rock seems to be the vinyl shortage.
L. SMART
Havre de Grace, Md.

® Lester Bangs’ characterization of the Bea-
tles’ “‘collective output™ as “Muzak’ and his
conclusion that “perhaps it’s time to let go of
the Beatles once and for all”” because ‘*Dark
Horse” and ‘“Goodnight Vienna” were not up
to his standards are incredibly fallacious argu-
ments. As a Beatles fan, | have been some-
what disappointed in the musical products of
the ex-Beatles in relation to that of the group.
Even so, all four still take their music very
seriously and in my opinion are still highly
creative.
FRITZ ZIMMERMANN
Cookeville, Tenn.

® | agree with Lester Bangs (March) on
George Harrison. This new tune he’s got out
sounds incredibly like the same thing he’s
been putting out for years. But Ringo Starr
. something’s always ‘‘obnoxious” if it’s
forced upon you. Ringo’s just there, an inno-
cent victim of the dissolution of the Group.
As Mr. Bangs stated, females had a soft spot
for that face. Maybe I still do. I've never tak-
en Ringo’s music seriously, but I still feel sor-
ry for him, I guess. How could you attack that
innocent face —and that nose?! Ringo’s just a
little boy playing make-believe. Would you
take candy from a baby?
STEPHANIE MALIK
Sharon, Pa.

® Thank you for Lester Bangs’ panning of
the latest Ringo Starr and George Harrison
products. I’'m all for calling strikes when they
are warranted. (Such scabrous criticism
placed Dylan back on the right road, as his
recent “Blood on the Tracks” will attest.) But
until there is ample time for Harrison to assort
the barrage of reprobations his recent tour
and LP have garnered, and to act in aesthetic
autosalvage, I have to take exception to
Bangs’ claim that “it’s time to let go of the
Beatles once and for all.”

There is no shortage of output this year, nor
even a shortage of competent output. Neither
is there any deficit of new, strong prospects
for mid-Seventies superstardom, But, at the
same time, many that receive boosterish
backings end up more resented than deified
(Leo Sayer, Roy Wood, Suzi Quatro, Gary
Glitter, etc.), and people still pack Jethro Tull
and Led Zeppelin concerts to the gills. Ali I'm
saying is that we need our satiated dema-
gogues. The Seventies are too hard to face,
seemingly, without the security of their pres-
ence. And many are still viable, creative
entities. I cite Lou Reed, Steppenwolf, Rod
Stewart, and Johnny Winter, all slammed in
your March issue for their recent releases.

CARY BAKER
Wilmette, 1.

@ | must take exception to Lester Bangs’
treatment of the Beatles in his March review.
I completely agree with Mr. Bangs about the
ex-Beatles, and perhaps even admit to the hol-
low “Magical mystery pose’ of their music
as a group, but let them go? I don’t think Mr.
Bangs has any understanding of what the Bea-
tles mean to me and possibly everyone else
my age (twenty-eight). Letting them go
would be like a prefrontal lobotomy —that’s
where my head was at for ren years. The Bea-
tles alternately reflected and dragged me into
a period of tremendous change. Of course
they’re hollow, but compared to now, so were
we probably all.
STEVEN PERRIN
Sioux City, la.
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Radio Shack Wants You to
Switch to New Supertape

Join the big switch to Supertape and save a neat highest standard we could set. It’s internationally
50%, on your trial order at any participating sold and acclaimed. Let your recorder and your
Radio Shack store or Dealer. It’s made in our ears be the judge. Not our advertising. Not theirs,
factory on the newest equipment and to the either! Try Supertape today.

J
VALUABLE
BONUS

GET ONE
SUPERTAPE

CASSETTE
AT NO EXTRA COST

when you buy the same cassette at the
regular price at any participating Radio
Shack store or Dealer. Limit one. This
coupon must accompany your in-persoi

order. None sent by mail.
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OPEN REEL
AT NO EXTRA COST

when you buy the same reel at the regutar
price at any participating Radio Shack
store or Dealer. Limit one. This coupon
must accompany your in-person order.
None s2nt by mail.

STORE #

AT
90% OFF

BRING INTO
ANY OF
OUR STORES™
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GET ONE
SUPERTAPE

CARTRIDGE
AT NO EXTRA COST

when you buy the same cartridge at the
regular price at any participating Radio
Shack store or Dealer. Limit one. This
coupon must accompany your in-perscn
order. None sent by mail.

STORE #
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ASK FOR FREE CATALOG! S
See what’'s really new in elec-
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Radio Shack’'s own tape
factory in Fort Worth, Texas.

200000

tronics. 164 pages of exclusive A TANDY CCRPORATION COMPAN
bargains in audio, CB, kits, P. 0. Box 1052, Fort Worth, Texas 76101
parts, more! OVER 3000 STORES e 50 STATES « 7 COUNTRIES
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

C/M Labs Model 912
Stereo Power Amplifier

The Model CM912 from C/M Laboratorics is
a dual-channel power amplifier rated at 150
watts continuous per channel (8-ohm loads),
both channels driven, from 20 to 20,000 Hz
with less than 0.1 per cent harmonic or inter-

modulation distortion. The 4-ohm rating of
the amplifier is 250 watts per channel under
the same conditions. Noise is better than 100
dB below full output. Frequency response is
within 0.1 dB from 20 to 20,000 Hz. The
unit, which can be rack mounted, has peak-
reading meters for both channels on its front
panel, calibrated in per cent of full power out-
put. An internal cooling fan is controlled by a
thermostat. switching on when heat-sink tem-
peratures exceed 140 degrees F. A front-
panel light glows when the fan is in operation.
Relays at the speaker outputs delay connec-
tion of the speakers at turn-on to prevent low-
frequency thumps. The CM912’s weight is 46
pounds and dimensions are 5%4 x 19 x 14
inches. Price: $700. A wood cabinet is option-
al at $45.
Circle 115 on reader service card

Dynaco A-25XL
Speaker System

The new Model A-25X1. speaker system
from Dynaco matches the existing A-25 in
size and styling, but it is 3 dB more efficient
and has an increased power-handling capabil-

ity of 50 watts. The drivers. a 10-inch woofer
and I-inch soft-dome tweeter, are linked
through a simplified crossover network that
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divides the frequency range at 1,200 Hz. The
cabinet employs the Dynaco “aperiodic™ de-
sign with a highly damped vent that presents a
large acoustic resistance to the woofer cone.
A three-position switch adjusts the output
level of the tweeter. The A-25X1. has a nomi-
nal impedance of 8§ ohms. Minimum recom-
mended amplifier power is 15 watts per chan-
nel. The cabinet is finished in oiled walnut
with a beige grille cloth attached by Velcro
fasteners. Dimensions are 20 x 11Y2 x 10
inches. I’rice: $109 ($114 in the West).
Circle 116 on reader service card

Add-n-Stac
Tape-Storage System

Royal Sound offers a modular storage system
for cassettes and eight-track cartridges that
lends itself equally well to fixed installations
and portable applications. Called the Add-n-
Stac system, it consists of interlockable plas-
tic trays with spaces for six cartridges or eight
cassettes which can be slid in so that their
spine labels are visible. The fact that the

modules can be interlocked on all four sides,
with their edges lined up or offset, affords
considerable flexibility in designing multi-
module arrangements of almost any size and
shape. Holes in the backs of the modules fa-
cilitate hanging.

The Add-n-Stac modules are available in
black, dark and light blue, green, yellow, and
orange. They are priced at $1.98 per single
module for cassettes or eight-track cartridges.
Other Add-n-Stac products include a Carou-
sel (a rotating assembly of four cassette or
cartridge modules, priced at $14.95), a two-
module assembly with wrap-around vinyl
carrying case for portable use ($9.98). and a
single module with weighted carrying handles
intended to hold it in place on the drive-shatt
tunnel of an automobile ($4.50).

Circle 117 on reader service card

Maxell UD
Back-coated Tape

The Maxell *“Ultra Dynamic” tape-oxide
formulation is now available on a back-coated
tape. The buack coating, consisting of a thin
layer of carbon particles, is said to improve
tape-motion stability and winding because of
the friction it provides, and to defeat the accu-
mulation of static charges on the tape because
of its high electrical conductivity. The treat-

ment is also claimed to reduce print-through.

The UD formulation is intended to be used
with a bias strength of 15 per cent above nor-
mal, with which it can yield a flat frequency
response extending to about 24,000 Hz. The
UD back-coated tapes all employ polyester
base materials with thicknesses of 1.5 or |
mil. The 10Y2-inch tape-pack offerings cost
$26.20 (number UD50-120B, 1.5 mil, 2,500

35-908 | 50-608
PR et
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feet) and $31 (number UD35-180B, 1 mil,
3,600 feet). Prices for 7-inch reels are $9.20
(UD50-60B. 1.5 mil, 1,200 feet) and $11.35
(UD35-90B, I mil, 1,800 feet).

Circle 118 on reader service card

Bose Model 301
Speaker System

A new “Direct/Reflecting” speaker-system
design from Bose, the Model 301, is the
smallest and least expensive in the company’s
current line. A two-way system. the Model
301 employs an 8-inch wooter in a ported en-
closure and a 3-inch cone tweeter. The woof-
er is mounted frontally on the cabinet, while
the tweeter occupies a small sub-panel within
one corner of the cabinet and is angled some-
what away from the front. In tront of the
tweeter but within the grille is a sound-de-
flecting vane that the user can orient by means
of & control on the enclosure’s exterior. This
vane adjusts the amount of tweeter output
that is projected directly forward into the lis-
tening area, and hence the ratio of direct to
reflected sound. The 301’s are built and sold
as “‘mirror-image” pairs, meaning that when
two systems are set up for stereo with hori-
zontal placement the tweeters are outermost.

The Model 301 is an 8-ohm system with a
power-handling capacity of 60 watts continu-
ous. Amplifiers with rated outputs as low as
15 watts continuous per channel are said to be

(Continued on page 12)
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Announcing the Sherwood 2+2+3

One great deal gets you stereo,
quadraphonics, and 3 SQ™ albums—
for the price of stereo all by itself.

Half a listen is all it takes to convince you
that Sherwood's $7244 receiver is truly
an ear-catching piece of equipment.

As a stereo unit, this model can hold its
own—and handily—with leading contenders
in its price range. The power base is
substantial; operational flexibitity, un-
surpassed. And its performance continues
the Sherwood tradition of reliability.

But that’s only half the story.

Because the S7244 is also an excellent
quadraphonic system. Full-Logic SQ
circuitry enables it to produce discrete
4-channel sound—again, with power
enough to get the most the mode can offer.
And it's fully compatible with your present

set-up: SQ doesn’t depend on special

turntables or cartridges.

No other gear on the market gives you as

much for as little.

But during our special 2 + 2 + 3 deal,

you get even more than that.

Stereo mode: 50 watts per channel
[8 ohms, 20-20,000 Hz]

4-channel mode: 20 watts per channel
[8 ohms, 20-20,000 Hz]

1.9 nV FM Sensitivity [IHF]
Capture Ratio: 1.5dB
SQ and Logic Integrated Circuits

For a limited time only,* if you purchase

an §7244, we'll send you your choice of
three of the SQ albums listed below. Free.

FM Four-Channel Ready [Aux. 2 input]

Price [includes walnut-grained case]:
$499.95

All you have to do is complete this coupan,
have it authorized by your Sherwood

Dealer, and mail it in.

SQ is the registered trademark and exclusive
property of CBS Records, Inc.
*Offer expires August 15, 1975

Check out the 2 + 2 4 3 at your Sherwood

dealer soon. It adds up.

Specifications

Minimum RMS power output @ 0.6%

maximum total harmonic distortion, all

channels driven:

S
SHERWOOD.

The word is getting around.
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Buy an S7244 during our special 2+2+3
offer, and get any three of these nine
Columbia SQ albums at no extra cost.

) -

A] MFSB: Love Is the Message
B] Chicago Vil [counts as two albums]
C] Charlie Rich: Behind Closed Doors
D] Santana’s Greatest Hits
E] Herbie Hancock: Head-Hunters
F] Barbra Streisand: The Way We Were
G] Paul Simon: There goes Rhymin’ Simon
H] Copland Conducts Copland
I} Bernstein Conducts Nielsen
Symphony #2

R L L R i T T I

Sherwood 2+2+3 quadraphonic album offer

Sherwood Electronic
Laboratories, Inc.

4300 North Califomia Avenue
Chicaga, lllinois 60618

Name: B -
Address:
City:

Serial Number of $7244:

Dealer’s Signature:

Album Selections:

)y~

indicate Album selections by letter in spaces
provided. Dealer's signature and serial number
of unit purchased validate this form. Allow 4-6
weeks for delivery.

Zip:
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Crown
The Known
Value...

at an uninflated price!

An honest value is hard to find. In 24 years
CROWN has established a reputation for giv-
ing more value per dollar. Nothing has
changed that concept.

What other recorder can give you day in,
day out worry-free reliability and brilliant
performance? And that uncommon CROWN
reliability is the result of simplicity of design.
The few moving parts in a CROWN transport
bear this out. The belt drive system provides
maximum isolation from tape path to effec-
tively dampen rumble and vibration.

Smoother tape flow is accomplished
with quartzite glass tape lifters, while a
unique nylon brush gives optimal tape/head
contact without worry of head damaging
pressures.

For superior head alignment stability,
CROWN has combined the head plate, front
panel and capstan housing into one rigid
assembly.

Combine these simple techniques with
highest quality electronic components, cir-
cuitry, and extra large meters. The result? A
prafessional tape deck, capable of producing
studio quality recordings.

Back this with 100 hours of testing, a
signed performance sheet and a 3 year parts,
1 year labor warranty. You have a product
that is simple, strong and solid; worthy of the
CROWN name.

More than ever, why not consider
CROWN’s greater long-term value and unin-
flated price?

Visit a nearby CROWN dealer and take
along a favorite tape.

. Test reports are available from your
r, or by writing CROWN, Box 1000,
IN 46514.

WHEN LISTENING BECOMES AN ART
CIRCLE NO. 8 ON READER SERVICE CARD

NEW PRODUCTS

THE LATEST IN HIGH-FIDELITY EQUIPMENT

adequate to drive the system. The crossover
network permits the outputs of the two driv-
ers to overlap by about an octave: the woofer
is rolled off at 3,000 Hz, and the output of the
tweeter extends down to 1,400 Hz. The cabi-
net, walnut finished with dark-colored con-
trasting foam grille panels, measures 17 x
10%2 x 9Y4 inches. Price: $96 each (somewhat
higher in the west).
Circle 119 on reader service card

Russound QT-1
Switching/Patching
Center

The new Russound QT-1 (shown at lower
left) is an entirely passive switching/mixing
complex and patch panel for up to four two-
and four-channel tape machines, plus external
Dolby and/or dbx noise-reduction processors,
equalizers, four-channel decoders, etc. The
basic tape-recorder connections are arranged
in three groups serving, respectively, the
I'APE OUT jacks, DUBBING jacks, and TAPE
PLAYBACK jacks. The main inputs precede
the tape-output jacks, while the main outputs
follow the playback connectors and tape-
monitor switching. These are intended for
connection to the tape-monitor loop of a
stereo or four-channel system, enabling any
of the program sources or processors plugged
into the QT-1 to be inserted into the system
signal path in any combination or order.

At each internal stage of the QT-1 are
front-panel jacks for miniature phone plugs.
With the jumper cables provided, these permit
the insertion of noise-reduction devices or
equalizers at any point in the signal path, and
they also permit main stages of the QT-1tobe
conveniently bypassed. Mixing facilities are
also provided for combining front and rear or
left and right channels. There are input and
output jacks for a four-channel matrix decod-
er. To handle two- and four-channel sources,

the QT-1 employs thirteen high-quality slide
switches, forty-eight patching jacks, and sev-
enty-two rear-panel phono jacks. No elec-
tronics are used except in the mixing stage,
where resistors are switched in to maintain
proper load impedances. Insertion loss is a
negligible 0.5 dB except for mixing, which
typically introduces a loss of approximately 6
dB. In its vinyl-clad wood cabinet the QT-1
measures approximately 14 x 4¥s x 5 inches.
Twelve patch cables are supplied, with more
available in packages of four. Price: $249.95.
Other Russound control units, shown in the
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photograph, include the SWB-2W switch box
for three sets of speaker systems (upper left),
the TMS-1W three-way tape-recorder switch
box (upper right), and the MP-2 speaker-con-
trol unit with switching and level controls for
four sets of speakers (lower right).

Circle 120 on reader service card

Rectilinear 5
Speaker System

Efficiency was a prime consideration in the
design of the new Rectilinear 5 speaker sys-
tem, which provides a sound-pressure level of
91 dB at a one-meter distance for a pink-noise

input of 1 watt. The fully sealed enclosure has
four forward-facing drivers: a 12-inch woofer,
a 7-inch sub-woofer/midrange with “‘whizzer”
cone (mounted in its own internal sub-enclo-
sure), a 1Y2-inch dome mid-range, and a |-
inch dome tweeter.

Except for the 12-inch woofer, all drivers
are operated full-range above the frequencies
dictated by their 12-dB-per-octave high-pass
filters. For the 7-inch driver the frequency is
200 Hz. The 1Y2- and l-inch domes are rolled
off below 1,800 and 10,000 Hz, respectively.
Frequency response of the Model 5 is 32 to
20,000 Hz =2 dB. The system has a nominal
impedance of 6 ohms and a power-handling
capability of 250 watts program material. Pro-
tection from excessive drive levels is provid-
ed by a 3-ampere fuse. No controls are used
on the speaker.

The Rectilinear 5's enclosure is construct-
ed of a high-density synthetic material
covered with walnut veneer and a dark cloth
grille (removable). Dimensions are 25 x 15 x
14Y2 inches. Price: $299, or $319 with the
base shown, which supports the enclosure
with an upward tilt of 10 degrees.

Circle 121 on reader service card

PUBLISHER'S NOTICE: Recent fluctuations in the
value of the dollar will have an effect on the price
of merchandise imported into this country. So,
please be aware that the prices quoted in this issue
may be subject to change.
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THE LAST
LOUDSPEAKER,
SHRUNK.

The last loudspeaker, as all good audiophiles
know by now, is the “coherent-sound” trans-
ducer invented by the late Lincoln Walsh (U.S.
Patent 3,424,873) and developed by Ohm
Acoustlcs

We believe it’s the last loudspeaker in the
same sense as the wheel was the last device for
transmitting rotary or rolling motion. A
mathematically perfect concept, utterly simple
and unimprovable.

That doesn’t mean, of course, that its physi-
cal construction can’t evolve further or that its
dimensions can’t change. There are big wheels
and there are little wheels, and now there’s a
smaller but no less perfect Walsh speaker.

The Ohm G.

It's still a single-driver, crossoverless system
with an exceptionally flat response over the en-
tire audio range. (In this case, from
32 to 18,000 Hz.) it still behaves like
a terminated transmission line. It
still has a cylindrical output in per-
fect phase with the input signal at
all frequencies (except the bottom
octave, where phase effects are
inaudible). And therefore it still
passes square waves like no other
type of speaker.

But it’s about half the size, over-
all, of our top-of-the-line Ohm F. In
fact, it doesn’t look significantly
different in size from an upended
bookshelf speaker.

Better yet, the Ohm G is priced
at only $300 in walnut-finished
vinyl (8350 in oiled walnut).
Barely higher than some fancy
bookshelf speakers that are
hopelessly outclassed by
itin measurable and
audible performance.

How did we shrink the
last loudspeaker?
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It isn’t so much shrunk as chopped. The 8-inch
Ohm G driver is virtually identical to the top half
of the Ohm F driver. We made up for the
chopped-off part with the unusually sophisti-
cated design of the enclosure.

The air volume behind the Ohm G driver is
only a little over one cubic foot. A 10-inch pas-
sive radiator in the back of the enclosure acts
as akind of super-vent, relieving the ab-
breviated Waish driver of the need for exces-
sive excursion without interfering with coher-
ent sound radiation above approximately 64 Hz.
Response is down only 3 dB at 32 Hz!

The mathematics of low-frequency loading
with a passive diaphragm are rather compli-
cated, the Ohm G configuration being a
fourth-order Butterworth filter. Not many
speaker designers even know what that means,
let alone apply it, so that passive-
radiator systems in the past have

been mostly cut-and-try.

Not the Ohm G enclosure.

Its characteristics have been so pre-
cisely calculated and optimized that

the system is at least 4 dB more
efficient than the equivalent acous-
tic-suspension design.The speaker

can be driven with medium-

powered amplifiers, although it

can handle the monsters.

Allin all, the Ohm G is the most

advanced small speaker system

'you can buy and, along with the
Ohm F, one of the most
advanced regardless of size

— or price.

We may have shrunk the last
loudspeaker but we’re stretch-
ing the state of the art.

Ohm Acoustics Corp.

241TaaffePl.
N.Y. 11205
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AUDIO
QUESTIO

and

ANSVVERS

By LARRY KLEIN Technical Editor |

Record Mutilation

Why is it that 33Ys-rpm records some-
Q. times have holes punched in the jacket
corners or even have the jacket corners cut
off? Also, 45-rpm records often have holes
punched or melted right through the center
labels. I have even noticed that prerecorded
cassctte tapes sometimes have small holes

burnt into the end of the cases.
JoHN CARDONI
Worcester, Mass.

The “mutilation” of the record jacket or
A. label area of a disc is done by the rec-
ord company to differentiate between records
meant for normal retail distribution and those
sent out as “‘review’ copies to magazines and

NS

radio stations. The fact that some of these re-
view copies find their way into retail stores
does not, I’'m sure, make the manufacturer
very happy. As far as cassettes are con-
cerned, the cases are punched in order for
them to be installed in a locking rack. I've
never seen any cassettes—or eight-tracks —
punched for any other reason.

Disc Slippage

Time-Life Records suggested thar |
Q . write 1o you for a possible solution to a
problem that I have with the new, very light-
weight discs. 1f 1 put five or six records on iy
changer spindle, the third, feurth, and later
records are likely 1o slip at the beginning of
their plavs. My console is not new; it's ubout

twenty-five vears old, but I prefer its design to

the new chrome- and gingerbread-decorated

versions of today. Are the arm and the car-
tridge too heavy on this older machine?

Oscar E. TAUBER

Ames. lowa

A Right —but record slippage because of
. excessive stylus pressure is the least of
your problems. 1 will bet that every disc you
have played has suffered severe groove dam-
age as well. After twenty-five years, your
changer —if not the entire console —certainly
deserves to be retired, or perhaps relegated to
the playing of 78-rpm discs on alternate Sun-
days. I’m sure that with a little research you
can find a modern record player that will
physically replace the older model and can be
easily connected to your console’s amplifiers.

Two notes of caution: (1) the LP discs
played by your old groove grinder will proba-
bly be terribly noisy (and lack highs) when
played by a new machine; and (2) if your new
player has a magnetic phono cartridge, you'll
have to get an inexpensive separate preampli-
fier unit (under $15) to bring its output up to
the voltage level of your previous “‘crystal”
cartridge.

No-load Danger
Is there any danger in operating a solid-
» state amplifier without a load? A friend
of mine pulled out the headphones that were
plugged into my Pioncer SA-9100, and it was
about thirtv seconds before I realized what
had been done and could turn it back onto the

speakers.

DAvib BURGESS
Dallas, Tex.

Today’s L&M...Proud tradition. Proud heritage. Proud taste.

proud
smoke.

Filter King: 18 mq. “tar~, 1.2 mg. nicotine av. per cigarette. by F1C Method.
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There seems to be absolutely no risk of

« damage in simply operating a transistor
amplifier with no load on its speaker terminals
(or headphone jack). If there could be a prob-
lem resulting from such operation, the manu-
facturers wouldn’t make it quite so easy to
switch off the speakers for headphone use.
However, you can damage an amplifier—or at
least cause it to self-protect —by operating it
at a high level into too low aload. such as two
pairs of 4-ohm speakers connected in parallel.

TV Color Interference
The living room in my home is not very
Q. spaciows, and [ had to install v book-
shelf speakers on each side of the color televi-
sion set. To my surprise. the speakers distort
the color at the edges of the picture. I would
appreciate vour advice and suggestions for a
cure.
Joun KonnNick
Riverhead, N.Y.

A As you have discovered, the stray mag-
« netic field surrounding loudspeakers is
capable of causing deflection problems in the
picture tube of a color TV set. This should not
be surprising. considering that even the very
weak geophysical magnetic field of the earth
can affect a color tube.

The obvious solution is to put enough dis-
tance between your TV and your speakers to
avoid the problem, but if this is not possible,
there are a couple of other possibilities. You
might try turning your speakers upside down.
so that the tweeters rather than the woofers
(which are radiating the field) are closest to the
TV set. If that doesn’t work, try “shielding.”
The situation requires not the electrostatic

shielding normally used with hi-fi compo-
nents, but rather an electromagnetic *‘shield.”
You will have to install a sheet of ferrous (iron
or steel) material between the set and the
speakers. The thickness or shape of the sheet
doesn’t matter since its sole purpose is to
deflect the magnetic field away from the pic-
ture tube. You can make a deflector/shield
from a 2-pound coffee can with its ends re-
moved, cut up the side, and flattened. Tape
the sharp edges to avoid finger damage. Move
the shield about between the speakers and the
TV set to find a location in which it eliminates
the color distortion. Don’t be afraid to bend
the deflector to an odd shupe if it appears to
help. There are t00 many variables involved
for me to advise you specifically as to the size
and the physical placement of the deflection
shield, but any piece of ferrous sheet metal
should do the job if the proper position is
found. Once the magnetic shield is in place, it
can be disguised with contact paper or paint.

Tone Controls
I've becn reading STEREO REVIEW long
« enough to form some idea as to what
tone controls do. But I still don't know where
thev do it. My receiver's tone controls have no
effect on the signal coming through the tape-
output jacks, only on the tone of the signal
going to the speakers. | wnderstand this is
normal since the recorder should be fed an
“as is” signal from the amplifier and the sig-
nal from the tape recorder should be tone-
controlled. if desired. during plavback. I want
to tone-control the signal that goes onto the
tape, but I'm having difficultv interpreting the
equipment reports to find out whether a giv-
en unit wilk allow me to make bass and treble

adjustments before its tape-recorder output.
What do I look for in the specification sheets?
AL HASTINGS

Port Jervis, N.Y.

Unless the specification sheets (or our
A. test reports) specifically state that
tone-controlling effects are available at the
tape-output jacks. assume that they are not.
However, all is not lost; it is easy to get an
equalized (tone-controlled) signal on the tape,
even if you don’t have equipment with that
facility built in.

First of all, it is clear that for your purposes
conventional bass and treble tone controls
won’t do an adequate job. You need a five-
band (at least) equalizer such as is available
from BSR/Metrotec and others. The equaliz-
er unit should be installed between your am-
plifier’s tape-output jacks and the input to
your tape recorder. The tape-monitor func-
tion on your amplifier will then let you judge
by ear the effect of the controls. When you
apply high-frequency boost, be careful not to
overload the tape recorder. A signal with hot
highs may be in the overload region even
though the recorder’s meters show that every-
thing’s cool. A three-head open-reel deck
playing through its monitor head will give you
an audible early warning of overload distor-
tion, but a cassette deck (unless it huas a moni-
tor head) probably will not.

Because the number of
we receive each month is greater
than we can replv to individually.
only those letters selected for use in

this column can be answered. Sorrv!

questions
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Warning: The Surgeon General Has Determined
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Before you buy a manual turntable,
consider what"manual”really means.

"Manual” means more than just "'single
play.” Every time you play a record, you must
pick up the tonearm and move it to the record.
And at the end of play, you must stop
whatever you're doing, go fo the turntable
and return the tonearm fo its resting post.
All by hand.

Not only is this inconvenient, it's also
risky, because the business end of a fonearm
is virtually weightless. Handling it without
damage to the delicate stylus and your
fragile records takes a very steady hand.

What about the automatic
turntable’s extra moving parts?

An advantage often assumed for the
manual furntable is simplicity: few moving
parts. The automatic turntable does have
additional parts, but they serve only fo move
the tonearm to and from the record when
cycling. During play, a fully automatic Dual
turntable has no more moving parts than a
manual: motor, platter and drive system.

What's more, every manual turntable
requires one additional moving part that
no Dual ever requires: you.

Why many manual turntable
owners switched to Dual.

From warranty cards, we know that
many Dual owners formerly owned manual
turntables and switched to enjoy Dual’s
quality performance
plus fully-automatic
convenience and safety.

For many years,
more audio experts —

hifi editors, engineers and record reviewers —
have owned Duals than any other make of
quality turntable. So have the readers of the
leading music/equipment magazines.
Certainly no group is more concerned about
record protection and the quality of music
reproduction than these people.

Even the lowest priced Dual, model 1225,
at $139.95 has more precision than you are
ever likely to need. As for the highest priced
Dual, the $400 electronic, direct-drive model
701, test reports have been extraordinary.
Most independent test labs acknowledge that
its rumble, wow and flutter are below the
measuring capability of their test equipment.

A word for those who still think
they want to play records manually.

Despite all the above, you may still
prefer to play your records manually. The
Dual tonearm gives you this option, because
it is as free-floating during play as any
manual-only tonearm. Thus you can always
place it on the record or lift it off —manually.

However, we predict that you will soon
take full advantage of the convenience and
security of Dual's full automation. Which is
what most Dual owners prefer.

And considering what kind of people

own Duals, that's something you m

really should
consider.
United Audio Products
120 So. Columbus Ave.,
Mt.Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency for Dual

The multi-play automatic Dual 1229Q, $269.95; Other multi-play
automatics from $139.95. All less base and dust cover.
Single-play automatics are the Dual 601, $270; and the electronic
direct-drive Dual 701, $400. Both include base and dust cover.
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“THE
BEST
TURNTABLE
IN THE
WORLD”

Acclaimed
by the Critics...

"A silent giant that's built to last
—probably forever.’
Stereo & Hi Fi Times
“The feel of precision machinery.”
Hi Fi Stereo Buyers Guide
“The turntable’is almost imper-
vious to jarring or bumping’’
Audio Magazine

Admired
by the Pubilic...

“I'm glad | bought it
E.G,, Lowell, Mass.
'It has no faults”
H.W., Birmingham, Ala.
“The best turntable in the world”’
H.M., Honolulu, Hawaii

The 598 Il comes complete
with walnut base, plexiglass dust
cover, and the world's finest
cartridge (4000 D/III). List price
$399.95. It plays any stereo or
4-channel records at tracking
forces.so low you can't wear out
your records. Write for your free
full color Empire catalogue:
EMPIRE SCIENTIFIC CORP,,
Garden City, N.Y. 11530
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AUDIO
A

VIEWS AND COMMENT

Ry LARRY KLEIN

Technical Editor

DESI’ITE optimistic predictions by market-
ing pundits. the home video tape re-
corder (HVTR) never made it us an entertain-
ment medium. However, the home-entertain-
ment industry is nevertheless still convinced
that the world’s audio/video consumers have
needs that records, TV, and movies do not
adequately fill. And so for the past five to
ten years the big push has been to develop a
video disc—simply because a disc and its
player are bound to be less expensive than a
video tape and its complex machine. The vid-
eo-disc concept is simple: a recording superfi-
cially resembling a standard phono disc is
placed on a special player hooked up to a
conventional TV set. a button is pushed. and
the disc delivers sound and moving pictures in
living color for 15 minutes or more. The con-
cept is simple, but the development of a rec-
ord that makes movies has been enormously
difficult. For example, almost five years ago |
wrote of Teldec’s video-disc demonstration
(“The Amazing Video Disc.” December
1970) and their promise of a $250 to $300
automatic changer and 15-minute $6 discs.
Atthough Teldec had promised production
models for sometime in 1972, I understand
that they have only recently appeared on the
market in Europe — and with a $600 price tag.

With all this as a background, the invitation
from MCA and Philips to view their new Dis-
co-Vision system was received with interest,
and— 1 must admit—some slight skepticism
To minimize the suspense. let me say that |
went as a cynic and 1 left, if not a convert. at
least very much impressed with the technical
good sense and performance of the Disco-
Vision approach. But. first things first: what
are the projected costs? (When a company
spokesman says “‘projected’ he means this is
what we hope we can sell it for at the time we
may be able to bring it to market, technical
bugs and God willing.) Would you believe
that a half-hour video disc will sell for about
the same price as an LP? That the player itself
(TV set not included) will be in the $500
bracket and that it will include a built-in in-
dexing system (the importance of which will
become clear shortly)? Those are the Philips/
MCA goals, to be reached —if everything
goes well —by the end of 1976.

[t’s important to understand that the D-V
system uses neither magnetic nor mechani-
cal/electronic techniques, but is a true optical
system. During play. which produces a pic-
ture as sharp and stable as the TV set is cap-
able of, the rapidly rotating plastic disc is
scanned by a laser beam aimed at and re-
flected from the underside of the disc. There
are no grooves as such, only a reflecting mod-
ulated layer beneath the disc surface, ob-
viously one with a very high density informa-
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tion-storage potential. What we have, in other
words, is the long-awaited beam-of-light
pickup and a disc it can play. The light beam
tracks the “groove” electronically and is cap-
able of freeze-frame and slow motion in both
forward and reverse. Single locked frames
provide a picture so stable and clear that
each one of the 54,000 (') frames on each disc
may be viewed individually. | see no reason
why a complete multivolume encyclopedia
could not be embodied page by page on a sin-
gle disc —and think of the illustration possibil-
ities! The indexing system (which appears as
a numerical readout on the TV screen) plus a
fust-forward provision would render the *‘dis-
copedia’™ as easy to use as a conventional ref-
erence work.

BUT what are the audio ramifications of all
this? 1 came away from the press conference
with the distinct impression that not much
thought had been given to the audio that will
accompany the video picture —even though,
to be sure, one of the mock-up albums dis-
played was of the recent Elton John Madison
Square Garden concert. Since the sound
channel of the disc is fed into a TV set’s an-
tenna terminals along with the picture infor-
mation, the quality we will hear. by and large,
will be determined by the TV’s audio circuits
and its 4- or S-inch speaker. If the demand for
quality sound were there. however, I'm sure
that players would be available with low-im-
pedance audio outputs for feeding a compo-

LI TR Y ]
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The PhilipsIMCA Videodisc plaver

nent system. But with how many channels? It
seems obvious that any recording/playback
system that can deliver a half-hour of 4-MHz
signal should be able. as a straight audio prod-
uct. to work multichannel wonders, and a
Disco-Vision spokesman envisioned an even-
tual 15-hour stereo disc. There’s ulso no rea-
son why there couldn’t be a somewhat short-
er-play product with as many as five or ten
discrete channels.

There are several other important pluses
that should be noted. For one, the D-V disc is
immune to playing wear (no stylus). dust. and
scratches. It also appears that the mastering
and production processes are not susceptible
to many of the physical ills that trouble the
fidelity of conventional LP’s. In April 1974 1
suggested in this column that the sume tech-
nology that will one day present us with video
discs could easily be applied to the problems
of multichannel sound reproduction. 1 envi-
sioned a single. inexpensive dual-purpose
player connected to your TV set and to your
audio system as well. Depending on the “‘rec-
ord” you put in the player. it will provide
color pictures with stereo sound —or straight
multichannel sound. Is it right around the
corner? No—but it now seems clear that we
will see it within the decade.

STEREO REVIEW



Rather than starting with an existing
speaker, Yamaha began with a
speaker idea.

A speaker system with the lowest
distortion and coloration, and the
best possible transient response.

Instead of merely modifying one,
Yamaha has re-invented it. And in
doing so, has improved every aspect
of speaker design.

We call it the NS-1000 M Monitor.

Transparency and The

Dome. Existing technology has
largely solved a major problem of
speaker design through the use of
the acoustic suspension driver:
extended frequency response
Today, what's missing from most
sound in most people’s living rooms
is something a touch more subtle.
It's called transparency.

The hemispheric dome tweeter
allows a wider dispersion of high
frequencies.

But the dome’s own material
weight causes it to lag behind the
input signal. It simply doesn't
respond fast enough, creating an
opaque, masked sound that lacks
fine detail and definition.

The ideal dome material for mid-
range and high frequency drivers
would be extremely rigid and, most
importantly, virtually weightless.

Introducing the

Beryllium Dome. Why did
it take so long?

After all, beryllium is the lightest,
and most rigid metal known, and
has a sound propagation velocity
twice that of commonly used
aluminum.

Beryllium is lighter and stronger and
propagates sound better than other metals.
RIGIDITY SOUND
(ELASTIC  PROPAGATION
ATOMIC MODULYS) velocity
WEIGHT kg/mm? misec
?;SYLUUM 9.013 28000 12600
MAGNESIUM
(M!(; el 24.32 4500 5770
&L.l)JMINUM 26.98 7400 6420
(TTIJ)ANIUM 4790 11000 5990
IRON
(Feo) 55.85 19700 5950

But because of beryllium’s inherent
characteristics, it resisted attempts
by any manufacturer to form it into
a diaphragm, let alone a dome.
Until now.
The New Yamaha Beryllium Dome,
formed by Yamaha's unique
vacuum deposition process, is lighter
than any other speaker diaphragm
found today. So it's more responsive
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to direction changes in amplitude
and frequency of the inpur signal.

Dame Tweeter Comparison
SIZE OF

DOME  THICKNESS  WEIGHT
YAMAHA
:!ESER?EIIJM 3cm 003mm 003¢g

ME)

TYPICAL
SOFT 3cm 03mm  Olg
DOME
ggwIEERNTIOML 25cm 045mm 1.03¢g

This is called transparency. It can
be noticed best in complex musical
passages and can be best described

', A o

as highly defined and finely detailed.

Only Yamaha has it.
Midrange: The Voice of

Your Speaker. It's no secret
that between 500 hz and 6 Khz is
where most audible differences in
speakers occur.

It's where we hear the human
voice, and it is the hardest part of
the frequency spectrum to
reproduce accurately.

Once again, beryllium sclves the
problem of uneven response. Since
it's so lightweight, the dome can be
made larger and lighter than before

The Baryllium Dome uses mors of the fiat section
of the frequency curve than a corventiona gome
CONVENTIONAL SOFT DOME
YAMAHA BERYLLIUM DOME

OPERATING RANGE
USED

PEAX 0UTPUT

OUTPYT LEVEL

BERYLLIUM

COME )
RESPONSE WITH
ACOUSTIC EQUALIZER
FREQUENCY

| possible for a midrange driver. It
; extends the linear portion of its
response curve.

The midrange driver's frequency
response is so wide that we can
select only the choice flat section of
| its frequency response, thereby
eliminating the peaks and valleys
i most competitors are forced to use
The Beryllium Dome creates
! simply the flattest response; least
colored, most natural sounding
midrange of any speaker around.
Carefully designed acoustic
equalizers flatten the frequency

response curve even further.

The NS-1000 M Monitor is so
accurate that you may even hear
enhanced detail in a recording you
once thought already perfect.

Re-thinking the Woofer.
Some respected speaker
manufacturers buy their low
frequency drivers wholesale.

Yamaha doesn’t buy them. We
make them.

Even the very cone material itself

‘ was researched and developed and

manufactured specially by Yamaha.
{It's made much more dense than
most cones. That means a tighter,
cleaner sound.) And the frame is
cast in our own foundry so we can
control quality.

A plucked string of a bass sounds
like a plucked string bass note.

Instead of a dull thud.

The Tangential Edge and
Other Extras. Yamaha

designed a special suspension

INTERNATIONAL CORP., P.O. BOX 6600. BUENA PARK, CALIF. 90620
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€ dpeaker.

system that holds the beryllium
dome to the speaker frame with less
contact allowing it to move more
freely. It's called the Tangential
Edge. (You may not hear the
difference at first, but you will.)

The crossover system was
specially designed to have a very
low DC resistance, increasing the
system efficiency.

Most highly accurate systems
need a large amp to drive them
properly. The NS-1000 M Monitor
requires only 15 watts RMS to fill an
average room with loud music, yet
can handle RMS power outputs
exceeding 100 watts.

By Our Own Skilled

Hands. Yamaha's philosophy is
one of self-reliance.

That's why, for example, we build
the critical speaker components
(like cone materials and speaker
baskets) rather than purchase them.

That inciudes the speaker
enclosure made from material
designed for anti-resonance
characteristics. {Our piano making
experience was essential here.)

There are enough speaker system
modifications and copies around,
already.

This is something original.

Proudly Presenting the
NS-1000 M. It's not

inexpensive or easy to find.

The NS-1000 M is sold as right
and left-hand units, and by the pair
only.
They cost $960.00 the pair, when
you can get them.

Yamaha is making them as fast as
we can, but you may have to wait a
short while until your Yamaha
Audio Dealer has a pair for you to
audition. (He also features Yamaha
speakers based on the same
technology and quality at less
money.)

Patience, please.

Part of the Yamaha
System. The NS-1000 M Monitor

is the ultimate air suspension
speaker system.

That is a strong claim to make.

In the future, Yamaha will present
the ultimate power amplifier, tuner,
preamplifier, and turntable.
Actually advancing the state-of-
the-art of the major components
of a music reproduction system.

In short, the ultimate system.

We're convinced that no matter
what you think is the best today,
we'll make you dissatisfied with it.

Don't say we didn't warn you.
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Actual,
unretouched
photo of an
oscillograph
test.

The oscillograph you
see is an actual photo
of a high-quality audio
system "“playing” a
fingerprint.

You're hearing finger-
prints now through
your speaker system.
Instead of the sound z
your precious discs

are capable of. And
no vacuum record
cleaner, brush-arm
or treated cloth will
remove them. None.

The sound
of your
fingerprint

But Discwasherru —with new
fluid —removes fingerprints
completely. Along with dust. And
manufacturing lubricants (added
to make pressing faster) that can
act like grove-blocking finger-
prints. All this cleaning without
pulling polymer stabilizers from
your vinyl discs.
Discwasherrn. The only safe,
effective way to silence the
printed finger. At Audio
specialists world wide.

Discwasher, Inc.
909 University,
Columbia, Mo. 65201

AUDIO

BASICS

By RALPH HODGES
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® Impedance is opposition to the trans-
fer of energy: in electronics, it is opposi-
tion to the flow of alternating current,
and it consists of the complex sum of the
resistances and reactances of a circuit.

The input and output impedances of

each component in an audio chain
should be chosen so that the desired per-
formance is obtained when it is connect-
ed to associated components. This does
not mean that the two impedances
should be matched or equal, but rather

just compatible. To cite a (requently

encountered example, speaker systems
are commonly designed with input im-
pedances ranging from 4 to 16 ohms;
most component amplifiers are thus spe-
cifically designed (and specified in terms
of power output and distortion) to drive
impedances in that range. The amplifier
output (or source) impedance may be
well under 1 ohm. In systems emploving
separate preamplifiers and power ampli-
fiers, the input impedance of the power
amplifier should be chosen to fall within
the range of impedances the output cir-
cuits of the preamp can comfortably
drive. The impedances at most compo-
nent input/output interconnection points
are pretty much standardized, and com-
patibility problems are rare, but they still
occur. When impedance incompatibility
occurs, symptoms may be a decrease in
output, a loss of high or low trequencies,
or distortion.

® [nfinite baffle is used to describe any
speaker mounting that totally isolates
the cone’s front radiation from the rear.
For example, a spcaker mounted in a
wall with the tront of its cone radiating
into one room and its rear into another is
a true infinite-baffle arrangement.

® [ntegrated amplifier combines a
power amplifier, phono preamplifier, and
control section (volume, bass, treble,
etc.) on the same chassis, along with an
appropriate power supply. In effect, it's
a mating of a preamplifier and power am-
plifier (both usually stereo) in one unit.
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® Integrated Circuit (IC) is an elec-
tronic circuit, often quite complex, that
has been entirely constructed on a single
small block of semiconductor material.
It is not uncommon for hundreds of elec-
tronic elements (transistors, resistors,
capacitors, diodes. etc.) to be contained
in a single 1C, the whole taking up less
space than a pencil eraser. Modern au-
dio-equipment manufacturers tend to
make use of IC’s wherever possible in
their designs. Aside from the space-sav-
ing advantages, they provide certain
benefits in consistency of circuit opera-
tion and permit a complexity that would
be virtually impossible in a unit of com-
parable size and cost using conventional
circuit techniques.

® [Intermodulation Distortion (IM) in-
volves the generation (in a piece of audio
equipment) of spurious frequencies cor-
responding to the mathematical sum and
difference of two or more frequencies
and their harmonics. In simpler lan-
guage, IM differs from harmonic distor-
tion (1) because it involves at least two
frequencies and their interaction, rather
than a single frequency; and (2) because
the distortion products are not direct
multiples (harmonics) of the test fire-
quencies. This second point is deemed
responsible for the higher “irritation val-
ue” many listeners ascribe to audible
amounts of IM: since IM distortion
products are discordant, they are there-
fore audibly more objectionable.

An intermodulation distortion test for
audio equipment is customarily made
according to the SMPTE (Society of
Motion Picture and Television Engi-
neers) test method, in which two test
frequencies a considerable distance
apart (usually 60 and 7,000 Hz) are used
in a strength ratio of 4 to 1. The IM
analyzer. connected to the output of the
device under test, suppresses the input
test frequencies, leaving only the prod-
ucts of the low frequency’s modulation
of the higher frequency expressed as a
percentage of the test signal.
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oday, underdog.

Tomorrow, topdog.

We make receivers, tape
recorders and speakers.

We're good at it.

Because we've been
putting most of our energy
into our products. Not our
advertising.

After all, if our products
weren't any good then you
wouldn't want them.

No matter how big our
name was.

But the fact remains
someone can make the best
components in the world

and still not sell many of
them because not enough
people know about them.
That doesn’t mean we're
going to tell you our com-
ponents are the best in the
world. No one can say that.
What we're saying is this:
We'e going to start telling
you more about them. But
there's going to be no false
promises, no empty claims.
We'e going to tell you
exactly what we make. And
how to get the most out of it.

We'e going to prove that
asale doesn't end when you
walk out of the store.

We're going to do some
things to shake up this busi-
ness. And turn afew heads.

We have some big names
to compete with.

You know who they are.

So from now on the
underdog is going to look
more and more like the
topdog.

Because that's exactly
what we intend to be.

you're going to get big, you gotta be :

We're good.

CIRCLE MNO. 2 ON READER SERVICE CARD




The
Nakamichi
Revolution.

A Critical
Evaluation.

When we introduced the Naka-
michi 500 Dual-Tracer, we modestly
stated that cassette recording
would never be the same.

Now, the experts have had their
say and their findings speak for
themselves.

Here is Julian Hirsch comment-
ing in Stereo Review (April 1975),
“The Nakamichi 500 is an excep-
tional recorder...in the key specifi-
cations of frequency response,
S/N, and distortion, it is at least
the equal of any under-$500 cas-
sette recorder we have tested and
better than most”’

Hi Fi Stereo Buyers’ Guide
declared, “Performancewise, the
Nakamichi 500 is outstanding. ..
and the end result is recording
equal to, if not better than, that of
many high quality reel-to-reel
recorders’

And finally, Len Feldman, writing
in Tape Deck Quarterly, summed it
up with, . .it has become a bit of a
cliche on the part of many top
quality cassette deck manufactur-
ers to compare their product’s
capability with that of the finest
open reel decks. Conservative
Nakamichi refrains from making
that statement...though if anyone
comes close to justifying (it), they
certainly do’”’

The Nakamichi Revolution. An
idea whose time has come.

For complete information and
the name of your nearest dealer
write: Nakamichi Research (U.S.A.)
Inc., 220 Westbury Avenue, Carle
Place, N.Y. 11514. In California:
1101 Colorado Avenue, Santa
Monica 20404.

PERFECTION THROUGH PRECISION.

NAKAMICHI
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TAPE

HORIZONS

By CRAIG STARK

HISS SOURCES

GREEK mythology tells of the frustra-
tion (and uitimate ingenuity) of
Herakles, who had to kill a multiheaded
serpent called the Hydra. Whenever he
cut off one head, two others grew in its
place. The audiophile and the tape and
recorder manufacturers alike are equally
frustrated when they try to rid them-
selves of that noise with multiple origins
that we label “‘tape hiss.”

It doesn’t all come from the tape, as
can easily be demonstrated. Set your
amplifier controls for normal tape play-
back. Put your tape deck in the 7Ya-ips
playback position, but without tape in
the machine. (You may have to circum-
vent the automatic shutoff function to
prevent the recorder’s amplifiers from
being turned off.) As you turn up the
playback-level control, at some point
hiss will be heard, obviously contributed
by the playback circuits in the recorder.
Now shift the recorder to its 3%a4-ips
speed, and the jump in the hiss level will
be dramatic. The reason is that the slow-
er speed requires more treble boost in
the playback equalization to achieve flat
response at high frequencies. And, un-
fortunately, the high-frequency hiss gets
boosted along with the signal.

Next, put on an unrecorded (‘“virgin)
tape and start playing it back as if you
had already recorded it. The hiss level
will again rise at both speeds by perhaps
the same differential, indicating that
even a new unrecorded tape contributes
some hiss.

Now, with the record-level controls
turned fully down but everything else as
before, start recording with no input sig-
nal. The hiss level will jump again, be-
cause now the recorder’s ultrasonic
“bias” current is affecting the tape.
There’s a complex interrelationship here
that is not fully clear even to the experts,
but one thing is certain: if the recorder’s
internal bias signal (say, 80 kHz) is not a
pure sine wave and contains even a min-
iscule amount of second-harmonic dis-
tortion (160 kHz), there will be an appre-
ciable increase in audible noise. For this

reason, high-quality recorders have a
special “*bias-linearity” adjustment. But
unless you have a technician’s knowl-
edge and instruments, you must leave
the setting of the control to an expert.

Another experiment you can conduct
is to intentionally record a signal con-
taining substantial high-frequency con-
tent (from an audio generator, if you
have one, or from FM or LP’s if you
don’t) at an extremely low level —barely
audible above the hiss at 7Yz ips—and
then to shift the machine to 3% ips.
When you play back, there will be a
somewhat greater increase in hiss at the
slower speed than when you played back
an unrecorded tape because, again, to
achieve good treble response, the ma-
chine has had to boost the 3%4-ips high-
frequency record equalization.

If the noise level is acceptable when
you record through your Aux or “line”
jacks, but seems excessive when you use
a microphone, you may be using a mike
that does not electrically match your
machine’s requirements either because
of inadequate output level or because of
what is called an impedance mismatch.
If the dealer can’t help you on this, the
respective manufacturers can. Here's a
quick check, however.,

In the quietest surroundings possible
(and preferably listening through head-
phones), plug in a microphone and begin
recording. Gradually turn up the record
level until there is a sudden jump in the
hiss level. (Obviously this is easier with
a machine that permits instantaneous
record/playback comparison, but by not-
ing the index counter and the knob set-
tings you can find the spot even with a
two-head deck.) Now begin speaking in
normal tones with the mike a foot or two
away. If the microphone is mismatched,
it will barely stir the recording-level
meters (if it is matched, it will swing
your meters well into the red area). If
you’re not knocking the meter needles
against the stops at the top of the scale,
you’ve got an inherently noisy mike/
preamplifier combination.
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INTRODUCING TOK SUPER AVILYN.
ITOUTSOUNDS CHROME.
AND THE 71 FERRICHROME.

You want the best sound you can get
from your cassette recorder without

worrying about headwear. And until now,
'NDEPENDENT LAB TEST RESULTS chrome and ferrichrome had the sound —
TS% 0 they outperformed ferric oxide tapes in
Nl s B d extended high frequency response with
| dlgnal-to-Noise th lower noise.
| Ratio LA L A Well, TDK has advanced cassette
0 recording to a new standard of high
Distortion (1.M.) st 2 3d 7 6™ F fidelity. It's new Super Avilyn, the
f cassette that outsounds chrome. the best-
Low-Frequency Bt s o selling ferrichrome, and the top-ranked
Response Accuracy ferric oxide tapes.
WiEFrequancy . Its magnetic particle is new. »
Response Acouracy | 1 | 2™ th  Hth 20 It soaks up more sound and plays it

. back with less distortion. That's power
High-Frequency od  gnd  Gth | Gt gt and clarity you can hear.
Response Accuracy Super Avilyn doesn’t require special

) bias/eq. setting for optimum perform-
L T st 20 gt gth GO ance. It is compatible with any tape deck
Level (3% thd) . .
that has the standard CrO, bias/eq. setting.
Distorticn —that’s the big story.

t th th d nd
Output (0 VU) L 3 2% 2 Look at these lab test figures.
| Surface ] [ ) . LEAST DISTORTION—CLEAREST SOUND.
’ Abrasiveness low high high | high low i—TDKSA I I B C D

| svu | as5% | 54% | 1% 17.5% 5.4% |
| -lovu| 42% 1as% | 85%] 7.8:%,;8%
;} -20VU | 49% |5.0% ' 8.0% | 52% 6.0%
SMPTE METHCD: .M. DISTORTION —7000 Hz —60Hz, 4:] ratic

ovu | 1% 13%_r 26% | 50% | 32%

RECORD INPUT LEVEL

There’s just no contest. Super Avilyn

. delivered the clearest, cleanest sound.

* More lifelike sound —and to a discriminat-
- ing ear, that’s the ultimate test. Fact is,

. Super Avilyn is the new state of the art.
TDK Electronics Corp.

' 755 Eastgate Blvd., Garden City,

N.Y. 11530. Also available in Canada.

Seven tapes were tested (TDK SA. THK KR, Scoteh Chrome. BASF Chromdioxid.

Advent Chrome. Scotch Classic. and Maxell UD) and ranked Ist to 7th. The chiirt

shows the results for 5 representative tapes tested

The following tape decks were selected for use in the tests: Nakamichi 500 & 1000 ®
Advent 201. and TEAC 450

Wait till you hear
what you've been missing.
JUNE 1975 23



TECHNICAL TALK

By JULAN D. HIRSCH

® PHONO TRACKING-ANGLE ER-
ROR: Apparently —judging from recent
reader mail —there is still some confu-
sion as to the real significance of lateral
tracking-angle error in phono pickups.
To some extent, this confusion has been
exacerbated by the emphasis placed on
the question—frequently without ex-
planation —by record-player and tone-
arm manufacturers. Old-timers will
please forgive me if at this point I devote
a paragraph or two to introducing new-
comers to the nature of the problem.

The difficulty arises from the fact that
the “cutter” that engraves the groove on
the master disc travels along a radius of
the record toward the record center. At
all points the cutter stylus moves at a 90-
degree angle to a line tangent to the spi-
ral groove. Ideally, the playback car-
tridge should have the same orientation
over the playing surface of the record. If
the cartridge is mounted so that its long
dimension is precisely tangent to the
groove in which the stylus is riding, the
lateral tracking-angle error is said to be
zero, and the groove modulation will
move the pickup stylus in the same plane
that defined the original cutting-stylus
motion. (See accompanying illustration.)

If the cartridge axis is not truly tangent
to the record groove, the angle between
it and the tangent is the tracking-angle
error. When a tracking error exists,
the portions of the jewel tip contacting
the two groove walls are “‘seeing” slight-
ly different aspects of the recorded
signal. The cartridge output, instead of
being an exact replica of the program
waveform engraved in the groove, is
slightly distorted.

If the pickup moved along the exact
radial path taken by the cutting head,
there would be no lateral tracking-error
distortion. Over the years, a number of
so-called “‘radial” tone arms have been
devised that permit the pickup to do just
that, although they exact a price in con-
venience of installation, complexity, and
cost. The overwhelming majority of rec-
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ord players therefore use tone arms that
are pivoted at one end and support the
cartridge at the other end. In its simplest
(straight) form, no longer in use, such an
arm would be tangent at only one point
in the arc it follows over the record sur-
face. The angular error elsewhere would
be a function of the arm length (from sty-
lus to pivot), but only with an infinite
arm length could it be reduced to zero.

By mounting the cartridge at an angle
(in the horizontal plane) to the line join-
ing its stylus to the pivot, and by posi-
tioning the arm so that when the pickup
is moved to the center of the record the
stylus “overhangs” the center point by
the correct amount, it is possible to have
tangency at fwo points on the record and
to keep the tracking-angle error within
reasonable limits elsewhere as well. The
offset tone arm is now used almost uni-
versally, although a couple of radial arms
are still available. One company’s varia-
tion of the pivoted offset arm maintains
essentially zero tracking-angle error
over the entire record by varying the
offset angle of the cartridge as the play-
ing radius changes.

Fortunately, the distortion produced
by a lateral tracking-angle error is almost
entirely second harmonic, which is the
least objectionable distortion from the
listener’s standpoint, for it does not in-
troduce dissonant sounds into the pro-
gram. At worst, the timbre of the sound

might be changed slightly, but in most
cases a moderate amount of second-
harmonic distortion cannot be heard as
such in a musical program. Neverthe-
less, I think we can all agree that any dis-
tortion is undesirable, especially if it can
be easily eliminated or reduced to insig-
nificant levels,

What is the relationship between
tracking-angle error and the distortion it
produces? At a given playing speed, dis-
tortion is directly proportional to track-
ing error and recorded velocity, and in-
versely proportional to the playing rad-
ius. A given error (in degrees) produces
more than twice as much distortion at
the inner record grooves as at the begin-
ning of the record. To correlate with the
distortion it causes, tracking-angle error
should therefore be expressed in degrees
per inch of playing radius, and this is the
practice we follow in our test reports on
tone arms. A 1-degree error at a 3-inch
radius has the same audible (or inaudi-
ble) effect as a 2-degree error at a 6-inch
radius. To put the actual distortion per-
centages in perspective, a tracking error
of 1 degree per inch with a recorded rms
signal velocity of 10 cm/sec (centimeters
per second) will cause just under 2 per
cent second-harmonic distortion. A 10-
cm/sec velocity is fairly high, and the
maximum velocity on modern records
will not often exceed twice that level
(peak velocity, however, which is the ba-

With a properly
designed and adjusted
tone arm, the line of
tangency to the
groove (T) at the
stvlus position and
the centerline of

the cartridge (C)
correspond almost
perfectly at all

disc radii.

ST YiLus

CARTRIDGE
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sis for our measurements of pickup
tracking distortion, is about 40 per cent
greater than the rms value for the sine-
wave test signals commonly used).

As our test reports show, most mod-
ern record players (whose arms are 8 to
9 inches long) have a maximum tracking-
angle error of less than 0.5 degree per
inch, and over much of the record it can
be considerably less. Therefore, one can
expect less than 1 per cent distortion
from this source, which is of a type that
is much less audible than the multitude
of other distortions inherent in the re-
cording and playback processes.

To achieve the low tracking-angle er-
ror that a good arm is capable of, the car-
tridge must be installed with exactly the
correct distance between pivot and sty-
lus tip, and it has to be parallel to the
mounting axis established in the car-
tridge shell by the mounting screws.
Many record players come with plastic
jigs or other aids to setting the correct
overhang, and these should be used
carefully. Occasionally, the mounting
instructions simply state that the car-
tridge must be located with its stylus at
some critical distance from a reference
point on the arm or motorboard. And
when they say critical, they mean just
that! An error of only one-sixteenth of an
inch in setting this dimension can negate

TESTED THIS MONTH
®

Kenwood 700C Preamplifier and
700M Power Amplifier
Lafayette Criterion 777 Speaker
Burwen DNF 1201 Dynamic Noise Filter
JVC 4VR-5626X Four-channel Receivel

much of the careful design that went into
the geometry of the tone arm.

Many tone arms and cariridges unfor-
tunately permit a certain amount of an-
gular “play,” and if you are not very
careful you may install the cartridge with
a couple of degrees of fixed tracking-an-
gle error. This could cause a substantial
increase in distortion at the inner
grooves. Sometimes the stylus cantilever
of the cartridge is offset slightly from the
correct axis. This could easily produce a
larger tracking-angle error than all other
sources combined. It is difficult to evalu-
ate by eye, so one must place his faith in
the quality-control procedures of the
cartridge manufacturer. A similar effect
is possible if the tone-arm bearings have
sufficient lateral friction to force a very

compliant stylus off-center as it plays the
record. This is highly unlikely unless a
top-grade cartridge is mounted in an in-
ferior arm, which is against all the rules
of common-sense system selection. But
even in such an extreme case, the error
should not exceed about 1 degree.

Before getting too concerned about
tracking-angle error distortion, it is well
to consider what it means to you as alis-
tener. I have experimentally introduced
tracking-angle errors of several degrees
and have not heard any obvious differ-
ences in sound quality. This, of course.
deoes not mean that the difference will
never be heard. I can imagine a state-of-
the-art cartridge playing a very clean,
low-distortion record whose high-level
inner-groove modulation would be audi-
bly distorted by a gross error, of, say, 5
degrees. In other words, it is certainly
possible to set up an audible tracking-
angle-error situation. The point I wish to
make is that undue emphasis should not
be placed on minute differences in track-
ing-angle error (say, between 0.6 and 0.2
degree per inch) when comparing turn-
table/tone-arm specifications and test
reports, whatever your choice of equip-
ment. Lack of care in installing a car-
tridge in some ideal arm can produce
worse results than careful installation in
some theoretically inferior arm.

FQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

Kenwood 700C Preamplifier and 700M Power Amplifier

= év {l“ .‘w “‘l &{

700C Preamplifier

700M Power Amplifier

JUNE 1975

® KENwWOOD's deluxe 700 series consists of
the company’s finest and most expensive
“separate” audio components and includes a
tuner, a preamplifier, and a power amplifier.
For this report we tested the 700C stereo
preamplifier and the 700M stereo power am-
plifier. All the units in the series have similar
styling, with heavy gold-finished panels and
matching knobs.

The 700C preamplifier has exceptionally
elaborate input-control facilities, selected by a
combination of a three-position lever switch
and an adjacent five-position rotary switch.
The lever selects either the TUNER or AuUX
| input, and its center position transfers con-
trol to the rotary switch, with positions for
MI¢ (microphone). PHONO 1, PHONO 2. AUX 2,
and Aux 3. The two front-panel mic jacks are
for use with low-impedance (600-ohm) dy-
namic microphones. They accept standard
two-conductor phone plugs.

At the upper left of the panel are the push-
button power switch and the balance control,
which is detented at its center position. Oc-
cupying most of the upper portion of the panel
are six three-position lever switches. Two are
tone-control turnover selectors with frequen-
cies of 200 or 400 Hz for the bass and 3,000
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or 6,000 Hz for the treble. Each has a center-
off position bypassing the tone-control cir-
cuits. The three-position loudness switch. off
in its center, provides two different sets of
response characteristics. An ATTENUATOR
switch applies 0, 15, or 30 dB of attenuation
to the signal so that the volume control can
be operated in a convenient portion of its
range (and can be set to give almost any de-
sired degree of loudness compensation). The
two filter switches, also off at their centers,
introduce 12-dB-per-octave rolloffs betow 36
or 18 Hz (marked sUBSONIC) in the bass. and
6-dB-per-octave slopes above 7,000 or 12,000
Hz in the treble.

At the lower left of the panel is a headphone
jack, fed by its own amplifier stage, and the
bass and treble tone controls. Each is an elev-
en-position switch with 2-dB increments of

high, and 11Y%4 inches deep; it weighs 21
pounds. Price: $650.

The companion power amplifier, Model
700M. is an impressively constructed and
handsomely styled component. Its panel.
which matches that of the 700C in finish and
general style (although it is somewhat larger),
displays two large illuminated output-level
meters calibrated in decibels relative to the
rated power output of 170 watts per channel.
Four pushbuttons below the meters serve to
turn them off or set their sensitivity at 0, —10,
or —20 dB so that useful readings can be ob-
tained with power outputs of less than a watt.

A SUBSONIC FILTER button introduces a
12-dB-per-octave rolloff below 18 Hz. There
is also a headphone jack at the lower left of
the front panel. A pushbutton DIMMER switch
controls the brightness of the meter illumina-

volt rating, since it was below the residual
noise level. From 1 to 6.5 volts, the THD
with a 1,000-Hz test signal was less than 0.01
per cent. The intermodulation distortion (IM)
was less than 0.01 per cent up to 3 volts, and
reached 0.022 per cent just below the clipping
point.

As might be expected from the choice of
tone-control turnover frequencies, there is an
almost limitless assortment of response
curves available. The ability to concentrate
the tone-control effects at the frequency ex-
tremes makes these controls considerably
more useful than most for equalizing speaker
and room characteristics. The loudness com-
pensation was mild, with a slight high-fre-
quency boost to complement the low-fre-
quency emphasis. The loudness-compensa-
tion settings provided in the 700C differed

FREQUENCY IN Hz (CYCLES PER SECOND)

level change at frequencies of 50 or 100 Hz in
the bass and at 10,000 or 20,000 Hz in the
treble. depending on the chosen turnover fre-
quencies. At the lower right are the TAPE and
MODE switches. The latter provides normal
or reversed-channel stereo, mono, or either
L or R inputs through both outputs. The tape
switch can control two tape decks. with off-
the-tape monitoring from either, and dubbing
from either recorder to the other. While dub-
bing from recorder A to recorder B, it is also
possible to listen to a separate program se-
lected by the normal preamplifier controls.

The center of the panel is dominated by a
large volume knob which is actually a 22-po-
sition rotary switch. This control has 2-dB
steps down to —30 dB and 3-dB steps from
—30 to —45-dB; the last settings provide an
attenuation of 60 dB and complete cut-off of
the signal. Since the volume control actually
uses a large number of separate resistors in-
stead of the usual variable potentiometer, it
maintains an exceptionally close balance be-
tween channels at all settings.

In addition to the input and output jacks for
the facilities described. the rear panel of the
Kenwood 700C has two pairs of output termi-
nals, two switched a.c. outlets with a 1,200-
watt combined rating, and a [50-watt un-
switched outlet. Each of the tape-machine
input/output jack groups is supplemented by a
DIN connector. A separate switch for each
of the phono inputs adjusts its input resis-
tance to values of 600, 30,000, or 50,000
ohms (normal). A small knob controls the vol-
ume of the headphone output, which is also
controlled by the main volume control. Each
unit comes with an individually drawn curve
of its frequency response and harmonic dis-
tortion versus signal level. The 700C is ap-
proximately 17Y%a inches wide, 5%a inches
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tion, and below each meter is a level control
for that channel. A sSPEAKERS switch connects
the amplifier output to any of three pairs of
speakers or to two of them in parallel, and an
input switch connects the amplifier inputs to
either of two signal sources.

In the rear of the 700M, in addition to the
inputs and outputs, are two switched a.c. out-
lets with a total rating of 150 watts and two
similarly rated unswitched outlets. The bind-
ing-post speaker terminals have holes to re-
ceive the speaker wires and are widely spaced
to prevent accidental short circuits.

The Kenwood 700M is rated to deliver 170
watts per channel into 8-ohm loads (both
channels driven) from 20 to 20,000 Hz at less
than 0.1 per cent harmonic or intermodulation
distortion. Like the 700C, it comes with an
individually drawn curve of its total harmonic
distortion (THD) at rated power across the
audio range. In the event of an overload or
short circuit, a protective circuit cuts off the
supply voltage from the output stages and dis-
connects the speakers. Normal operation is
restored as soon as the fault is removed. The
amplifier input impedance is 50.000 ohms,
and its sensitivity is relatively high, with only
1 volt of signal needed to drive it to full out-
put. The 700M is a large, heavy unit about
17Y%a inches wide, 8 inches high, and 14Y4
inches deep; it weighs 60 pounds. Price: $750.

® Laboratory Measurements. The Kenwood
700C preamplifier has a rated output imped-
ance of 600 ohms and is specified to have a
maximum output of 1.5 volts into a 600-ohm
load. Our tests confirmed these claims. Into
higher-impedance loads, such as the 50,000
ohms of the 700M amplifier, the output
clipped at about 8.5 volts. Distortion was lit-
erally unmeasurable at outputs under the 1.5-
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principally in the boost they provided be-
tween 50 and 200 Hz and above 10,000 Hz.
Switch position 2 had a slightly greater effect
in these frequency ranges. The availability of
the separate output-level attenuator, which
mabkes it possible to set the volume control at
almost any desired point for any listening lev-
el, also gives the loudness compensation of
the Kenwood 700C exceptional utility, since
the listening level can be adjusted indepen-
dently to match the amount of compensation
introduced by the volume control.

The filters had the rated response charac-
teristics. The low-frequency 36-Hz filter in
particular was able to remove most rumble
frequencies with negligible effect above 40
Hz: the 6-dB-per-octave slopes of the high-
frequency filters were not particularly effec-
tive, however. The RIAA phono equalization
was as perfect as our instruments could mea-
sure —within +0.25 dB from 20 to 20,000
Hz. Equally impressive was the fact that the
response was not affected significantly by
phono-cartridge inductance. The microphone-
input frequency response was down 3 dB at
80 and 10,000 Hz.

At maximum gain, the Kenwood 700C re-
quired 90 millivolts (mV) at the high-level
inputs, 1.5 mV at the phono inputs, and 2.15
mV at the microphone inputs for a 1-volt ref-
erence output. The respective unweighted
noise levels at these inputs (referred to 1-volt
output) were —77.5 dB, —73 dB, and —75 dB.
With IEC “A” weighting, all noise measure-
ments were below our 100-microvolt mini-
mum measurement capability (better than
80 dB below 1 volt). If these noise levels were
to be referred to the actual maximum undis-
torted output of the 700C rather than to a
1-volt level, each would be improved by

(Continued on page 28)
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PICKERING
xuv

The source of perfection
INnsound..tracks at

one gram (or less) in stereo
and discrete.

Frankly, perfection doesn’'t come easily.

Pickering's engineers pursued the idea
of a totally new departure in cartridge
design with all the zeal of true crusaders.

They had areason . . . therewasa
demand for a pickup to play both stereo
and discrete (as well as SQ and QS) with
total and absolute precision at one gram.

That they succeeded is a remarkable
achievement because this cartridge
successfully tracks all types of records
at forces even lighter than one gram.

Itis areal first to do it this accurately.

The Pickering’s XUV/4500Q possesses
excellent performance characteristics that
provide outstanding frequency response
and separation beyond 50 kHz. These
improvemsznts make possible the most
faithful reproduction of the 30 kHz FM-
modulated material on discrete records.

It is noteworthy that Pickering's exclusive,
new design development, which

provides superior 4-channel discrete
performance, also greatly enhances the
reproduction of stereo records.

The XUV /4500Q features Pickering's
patented Quadrahedral® stylus assembly.
The Quadrahedral stylus assembly incor-
porates those features that produce
extended fracgAbiiity " for 4-channel as
well as stereo. This means that it possesses
not only superior performance in low fre-
quency tracking, but also in high frequency
tracing ability. When combined with the
exclusive Quadrahedron™ stylus tip,

a brand new shape, it can truly be called:
“the Source of perfectionin Sound’’, whether
the playback requirement is stereo, SQ, QS
or discrete 4-channel.

The specifications are so exciting
that we hape you will write to
Pickering and Company, Inc., Dept. SR.
107 Sunnyside Bivd., Plainview,

New York 11803 for further information.

@ PICKERING

“for those who can [hear| the difference”
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18 dB, which suggests that the 700C can, for
all practical purposes, be considered a “noise-
less” component. This achievement is not an
exercise in ‘“specmanship,” since the input-
level controls of the associated power ampli-
fier can (and should be) turned down so as to
use most of the output capability of the 700C,
resulting in a total amplifier signal-to-noise
ratio of well over 100 dB referred to full
amplifier output if the 700M power amplifier
is used.

The phono inputs were able to take a very
high input signal of 420 mV before overload,
and microphone overload occurred at 300
mV. The 1,000-Hz crosstalk from the high-
level inputs to the phono inputs was below
—120 dB, so that there is no need to turn off
the tuner when listening to records to pre-
vent audible signal leakage.

Before testing the 700M power amplifier
we “‘preconditioned” it for one hour at one-
third of full power. The result was a mildly
warm amplifier, and it certainly could have
gone on indefinitely without mishap at this
level. At 1,000 Hz, with both channels driven
into 8-ohm loads, the outputs clipped at 207
watts per channel: into 4 ohms the power was
298 watts, and into 16 ohms it was 129 watts.
An input of 0.21 volt drove the 700M to a ref-
erence 10-watt output (corresponding to 0.86
volt for full rated power), and the unweighted
noise in its output was 92 dB below 10 watts,
or 104 dB below 170 watts.

On a steady-state basis, the meters were
accurate indicators of power output over most
of their range. The error was typically less

than 2 per cent, although it reached 6 to 7 per
cent at some points. Of course, the meter indi-
cations with program material corresponded
only roughly to the average output and not at
all to the peak levels.

At 1,000 Hz. the THD was less than the
noise level until we reached a 10-watt output,
where it measured 0.0055 per cent. It rose
only slightly at higher power levels, to 0.011
per cent at 200 watts. The IM was extremely
low at all power outputs from about 5 milli-
watts to just below the clipping output of 210
watts. It did not exceed 0.045 per cent at any
level below this, and was typically about 0.01
per cent or less. This performance suggests
that the 700M is free of crossover-notch dis-
tortion, and our tests confirmed this fact.
Most of the distortion was second harmonic,
with small amounts of third and virtually no
higher-order harmonics.

At the rated 170 watts output, the THD
was typically between 0.015 and 0.02 per
cent, reaching 0.04 per cent at 20 Hz and 0.05
per cent at 20,000 Hz. At half power or less,
the distortion was always lower than at rated
output. The frequency response was, as ex-
pected, almost perfectly flat within the audio
band, down less than 0.25 dB at 20 and
20,000 Hz from the mid-band level. The 3-
dB-down response points were at 5 and
85,000 Hz. The subsonic filter reduced the
30-Hz output by only 0.2 dB, but cut the re-
sponse at 20 Hz to —1.7 dB, at 10 Hz to
—11.2 dB, and at 5 Hz to —24.4 dB. The
square-wave rise time was 6 to 8 microsec-
onds, depending on the level-control settings.

A 2-microfarad capacitor across the §-ohm
load (to stimulate the effect of an electrostatic
speaker) produced 1Yz cycles of damped ring-
ing at about 50,000 Hz, which is a typical re-
action of a good amplifier to this atypical load.

® Comment. The overall performance of
these Kenwood “twins” is sufficient to justify
liberal use of superlatives. Not only do they
easily surpass their imposing specifications,
but they show abundant evidence of tender
loving care in their design and construction.
The separate headphone amplifier of the
700C produced useful listening levels with
phones of any impedance from 8 to 600 ohms,
although full volume was well below that ob-
tainable from the 700M headphone jack (or
from any modestly powered amplifier or re-
ceiver, for that matter).

We cannot comment on the sound qualities
of these components, for they have none that
we could detect. Even noise, a frequently au-
dible deficiency, was essentially absent, since
a properly adjusted system using the Ken-
wood 700 units will have a noise level at least
90 to 100 dB below maximum output —which
is very much better than that of any program
source. Although it is a purely subjective
reaction, we also enjoyed the “feel” of the
operating controls of these units —as smooth,
yet as positive, in their action as anything we
have ever handled. In short, we found the
Kenwood 700C and 700M to be two beautiful
pieces of equipment, both technically and
aesthetically.

Circle 105 on reader service card

Lafayette Criterion 777 Speaker

® THE Criterion 777 falls roughly in the
middle of the broad line of speaker systems
marketed by Lafayette Radio Electronics. It
is a medium-size, three-way *“‘bookshelf™ sys-
tem with a 10-inch high-compliance acoustic-
suspension woofer, a 6-inch cone mid-range
driver, and a 2-inch cone tweeter. The cross-
over frequencies are 800 and 4,000 Hz, and
the system is rated to handle up to 80 watts.
The nominal impedance is 8 ohms. The wal-
nut-finish cabinet (real wood, not vinyl
covered) is 23 x 15 x 12 inches, and the sys-
tem weighs 38 pounds. The brown acoustical-
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ly transparent foam grille is held in place by
Velcro fasteners. In the rear of the cabinet are
the speaker terminals, plus a phono jack for
simplified installation without risk of incorrect
phasing. There are level adjustments for the
mid-range and high-frequency speakers.
Price: $119.95.

® Laboratory Measurements. The averaged
and smoothed frequency response of the La-
fayette Criterion 777, in the reverberant field
of the room, was very uniform over the audi-
ble frequency range. Optimum “flatness” was

obtained with the mid-range level set at its
halfway point and the high-frequency level at
maximum. The resulting curve was within =3
dB from 50 to 14,000 Hz, falling to about —8
dB at 20,000 Hz and to —13 dB at 20 Hz.
Considerable adjustment is possible to suit
the system’s response to a particular envir-
onment. The mid-range and high-frequency
levels can each be varied over a range of 6
to 8 dB.

For an acoustic-suspension system, the
Criterion 777 is relatively efficient. A -watt
input in the octave centered at 1,000 Hz pro-
duced an SPL of 95 dB at a distance of 1 me-
ter, and 85 dB in the reverberant field about
12 feet from the speaker. At the l-watt input,
the bass distortion was very low —only 2 per
cent at 50 Hz and 5 per cent at 30 Hz. Ata
10-watt drive level (which is more than most
people would find necessary), the distortion
was under 2 per cent down to 80 Hz, reaching
8.5 per cent at 50 Hz and 18 per cent at 30
Hz. The tone-burst response of the system
was good at all frequencies within its range,
with little sign of ringing and no generation of
spurious frequencies. The impedance of the
777 remained between 8 and 13 ohms from 60
to 20,000 Hz, rising to 50 ohms at the sys-
tem’s bass resonance of 39 Hz.

® Comment. In the simulated ‘“‘live-vs.-re-

corded” test, the Lafayette Criterion 777

proved to be as good as its response curve
(Continued on page 30)
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A weatherproof 3-way system makes
Empire’s Jupiter 6500
more than just another fish in a sea of speakers.

It’s not easy deciding on
a system in today's ocean of
speaker models.

Comparing, listening,
wading through all the tech-
nical specs, trying to catch
the most for your money.

So we've netted an easy
choice.

The Jupiter 6500.

It provides features you
would only expect to land in
more expensive speakers.

A complete 3-way sys-
tem with: 12-inch woofer,
mid-range radiator and ultra-
sonic tweeter — powerful
enough to reel in over 90
watts RMS.

Empire’s automatic,
resetting circuit breaker to

prevent overload and burn out.

Individual testing of

It’s quite a catch!

each driver and a complete
system check after assembly.

Then there are features
you wouldn’t expect to find in
any speaker.

A durable, marproof en-
closure that’s totallv damped
so there are no vibrations.

Completely weather-
proofed drivers and cabinet
SO you can enjoy your system,
indoors or out, all year round.

Contemporary styling to
fit any decor with 4 luring
colors to choose from: Gloss
White, Sun Yellow, Bitter-
sweet and Flemish Blue.

With all the care Empire
puts into every Jupiter 6500,
you won’t want to let this one
get away.

Write for your free

Empire catalogue:
CIRCLE NO. 30 ON READER SERVICE CARD
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Empire Scientific Corp.
Garden City, N.Y. 11530
Mid. U.S.A.
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The good tone-burst
performance of the
777 is illustrated by

these oscilloscope
photos at (left to
right) 150, 2,000, and
10,000 Hz.

would suggest. There was a trace of mid-
range coloration when reproduction was
compared to the original sounds. However,
using an equalizer to provide a 5-dB cut be-
tween 600 and 700 Hz, and a 3-dB boost in
the octave centered at 4,000 Hz (which also
flattened the response curve obtained in the
previous tests) resulted in essentially perfect
reproduction of the “live’” program from our
reference speaker.

Listening to a number of program sources

over an extended period of time (without
equalization) we were constantly impressed
by the “‘characterless” sound of the 777. It
does not impart its own qualities to the music
(the small aberrations mentioned above are
undetectable except by comparison to the
original sound) even in the mid-bass, where
many speakers develop a “boomy” quality
that some people mistake for real bass. In
fact, it is so lacking in bass boom that one
might assume on first hearing that the speaker

is a bit “thin” sounding. On the contrary, it
can emit a solid and room-filling low bass
when the program calls for it. Overall, it is an
outstandingly neutral-sounding system. Even
though it falls in a price range noted for a
number of very fine speakers, the Lafayette
Criterion 777 can more than hold its own in
any comparisons. It is an excellent speaker
system and an especially fine value at its
price.
Circle 106 on reader service card

Burwen DNF 1201 Dynamic Noise Filter

® Tue Burwen DNF 1201 Dynamic Noise
Filter is an audio accessory designed to re-
duce noise (hiss) in any program by 6 to 14
dB. It is a two-channel dynamic filter—
which means that its operating frequency and
total attenuation are constantly controlled by
the audio signal's frequency and amplitude
characteristics. The DNF 1201 can be in-
stalled in the tape-monitoring path of any
amplifier or receiver, or between a preampli-
fier and power amplifier. The gain of the unit
is adjustable, and it is able to handle audio-
signal levels of up to 3 volts. The instanta-
neous operating bandwidth of the DNF 1201
is indicated by two LED’s (light-emitting
diodes) on the front panel. The red LED
shows that the filter is operating (SUPPRES-
stoN) while the green LED (WIDEBAND)
comes on when the filter has been turned off
momentarily by the signal characteristics. A
horizontal SENSITIVITY slider control is used
to adjust the signal threshold at which the
filter goes into action, to suit various program
requirements.

Four pushbuttons provide flexible control
of the operating time constants of the DNF
1201. The TAPE/FM button gives the preferred
conditions for most high-quality program
material, with a fast attack and decay time
(not specified, but judging from the response
of the LEDs, not more than a few millisec-
onds and possibly much less). In the PHONO
mode, the filter frequency characteristics are
the same, but the attack time has been slowed
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to reduce the effect of record ticks and pops,
which could otherwise introduce momentary
noise bursts by opening the filter “‘gate.” The
PHONO 78 mode has an even slower response
and provides a more drastic bandwidth reduc-
tion for optimum noise reduction with 78-rpm
records. The ouT button disables the filter,
permitting the signal to pass straight through
the device without being processed. If all the
buttons are left in their disengaged positions,
the bandwidth of the filter is similar to the
TAPE/FM mode, but the response time is that
of the pHONO 78 mode. This is useful with
piano music, which can produce an audible
“swish™ if background noise is appreciable.
The final button is the POWER on-off switch.

The Burwen DNF 1201 has a rated band-
width of 10 to 30,000 Hz 0.5 dB in its WIDE-
BAND mode. When it is fully on, the filter re-
duces the response —3 dB at 500 Hz: the at-
tenuation of the signal is 8 to 9 dB per octave
above that frequency. During operation, the
filter's cut-off frequency, which varies con-
stantly with the program, is usually much
higher. The input impedance is 50,000 ohms
and the output impedance is 50 ohms. Output
noise is rated at less than 100 microvolts
(rms) over a 20- to 20,000-Hz bandwidth,
with harmonic distortion of less than 0.2 per
cent between 20 and 10,000 Hz at a 3-volt
level. The DNF 1201°s brown metal cabinet
with walnut wooden side plates measures
approximately 3%s x 9 x 112z inches. Price:
$299.95.

® Laboratory Measurements. Because of the
dynamic nature of its operation, it was not
appropriate to measure the DNF 1201’s fre-
quency response with steady-state signals.
However, we did measure the threshold sen-
sitivity of the filter as a function of frequency
by noting the input level required at each fre-
quency to just turn on the filter (as shown by
both LEDs glowing with equal intensity).

At full sensitivity, a 3-volt signal at 50 Hz
activated the control circuits and the sensitiv-
ity increased with frequency at a fairly con-
stant rate up to several thousand hertz. At
500 Hz, a —30-dB input (about 0.1 volt)
opened the filter, suggesting that any program
with a low-to-moderate mid-range content
(the fundamental musical frequencies) will
open up the filter to allow passage of harmon-
ics. The sensitivity continued to increase
with frequency, to the point where a —80-dB
signal at 10,000 Hz opened the filter. Thus,
even the weakest high-frequency program ele-
ments, if they are of sufficiént duration for
the attack time selected, are not suppressed.

The measured frequency response in the
WIDEBAND condition was 20 to 20,000 Hz
+0.5 dB. The output signal clipped at 9.2
volts. Harmonic distortion (with a 1,000-Hz
test signal) was 0.013 per centat 3 volts in the
WIDEBAND mode. In the SUPPRESSION mode,
the distortion was higher —0.85 per cent at 1
volt and 1.5 per cent at 2 volts. At 100 Hz, the
distortion was very low at all times, measur-
ing 0.009 per cent at 3 volts (WIDEBAND) and
0.022 per cent at 3 volts (SUPPRESSION). The
internal noise (unweighted) was 130 micro-
volts (—88 dB, referred to the rated 3-volt
output) in the WIDEBAND condition and ap-
proximately 80 microvolts (—92 dB) in the
SUPPRESSION condition. The maximum inser-
tion gain of the DNF 1201 was 4.5, adjustable
to zero by sensitivity controls in the rear.

® Comment. As is true of any dynamic filter,
the performance of the Burwen DNF 1201
(Continued on page 34)
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From Cancept to Reality

The Powerful NEW
KENWOOD KR-9400

It’s the receiver you've built in your mind...with more power
unwavering quality, and features never before incorporated
into a stereo receiver. KENWOOD has read your
thoughts and now introduces the KR-8400.
You’ll think it's a dream

come true.
— 120 WATTS PER CHANNEL,
Srm, MINIMLM RS INTO BOHMS
o AT ARY FREGUENTY
- ¥~ FROM 20—20K HZ, WITH

NO NIORE THAN 0.1 9% TOTAL
HHARMONLC ASTORTION

.
""""

NEW TRIPLE -FUNCTION METER ...

P« SIGNAL STRENGTH/MULTIRATH
¥ et DETECTOR /DEVIATION

T 4 5 e
- > - N Ty,
UNIQUE TAPE THROUGH CIRERIT™ e t
Pl _ -

WITH INJECTICN FEATURE -~

For complete information, write . .

@ KENWDDD 15777 S. Broadway, Gardena, CA 90248 » 72.02 Fifty first Ave.. Wooriside, N.Y. 11377 - In Cansda: Magnasonic Canada, Ltd.
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You're looking
at our attitudes

Rabco ST-7

We've been at the business of high fidelity for a long
time. And still, every so often we ask ourselves,
“What's it all about?”

For us, it's certainly not about mass production, nor
about squeezing products into traditional “price
points”. What we are about s to find, without qualifica-
tion, the best way to reproduce music in the home.

Of course we've had our disappointments. We re-
member a “shelf’ unit that couldn't fit on any shelf
known to mankind.

But then there have been our triumphs.

We believe the products in this advertisement are
the finest expressions of the attitudes that motivate
us. They are diverse, but consistent with our commit-
ment to bring the highest quality to every function of
music reproduction.

The new Harman/Kardon Rabco ST-7 turntable is an
excellent example. It plays a disc in precisely the way.
the cutting head made the master record. The arm,
carried by the remarkable “rolamite” bearing, moves
across the disc in a straight line. The result is a cas-
cade of zeroes. Tracking error? Zero. Skating force?
Zero. Stylus overhang”? Zero. Horizontal friction?
Zero. Vertical friction? Zero.

Simply stated, the new ST-7 provides a way of playing
music in the home that obsoletes conventional piv-
oted arm turntables.

Diverse and consistent. The Citation 16 amplifier is a
remarkable synthesis of brute force, technological
precision and sonic sensitivity: awesome power
with flawless performance. When measured by the
criteria that together most accurately predict musical
results—square wave response, slew rate and rise
time-Citation 16 is without peer. The excitement
we feel at Harman/Kardon these days is in part due
to the reaction from audiophiles who have experi-
enced Citation 16.

barman/ kardon

A401 Citation 16

Diverse and consistent. The ST-7 and Citation 16
expand the boundaries of state-of-the-art. The result-
ing new technology is soon incorporated in other
products. The new A401 integrated pre-amplifier and
power amplifier does not produce the absolute power
levels of Citation 16. But its square wave response,
slew rate and rise time reveal its genealogy. We can
conceive of no better recommendation for the first
time “investor” in high fidelity.

Diverse and consistent. As the 430 receiver vies
for visual attention on your dealer’s shelf, it may
seem almost diffident. Don't believe it! For within its
graceful contour lies such power as to meet truly de-
manding dynamic conditions—without compromise
of sound quality.

The source of the 430's energy is not the conventional
single power supply. It has two discretely separate
power supplies—one for each channel. Consequent-
ly, no matter how much energy is called for by
dynamic music passages, performance of one
channel is not affected by the other. The features of
the amplifier section (twin power, wide bandwidth,
square wave response, phase linearity, instantane-
ous transient response) and many elements of the
tuner and preamplifier sections are inherited from our
Citation series of components.

There is simply no comparison between the 430 and
other modestly priced receivers. Its performance can
be appreciated most by direct comparison with ex-
pensive individual components. The 430 demon-
strates, upon the very first hearing, that quality need
not be sacrificed to achieve the economy of size,
convenience and price.

Of course you're looking at new high fidelity instru-
ments. But the attitudes with which they were con-
ceived and built are their very essence. We'd like to
tell you much more about them-—directly—without cir-
cled numbers or coupons. Write to us. We'll respond
promptly. Harman/Kardon, 55 Ames Court, Plainview,
N.Y. 11803

Harman Kardon Canada Ltd Montrea
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The connectors of

the DNF 1201 occupy
a narrow ledge on the
rear panel. The unit’s
cover has been removed
to expose the

internal circuitry.

can best be evaluated subjectively. We used it
with a variety of program material and asso-
ciated amplifiers and speakers over a period
of months, and we have formed some fairly
definite ideas as to its strengths and weak-
nesses. There is no question that the DNF
1201 can reduce a hiss level that is already
moderately low to virtual inaudibility. How-
ever, if the noise level is relatively high, as
would occur when receiving a weak stereo
FM broadcast, for example, it is less success-
ful. As with any noise-reducing device, the
better the signal-to-noise ratio of the incoming
signal, the more subjectively noise-free will be
the output.

It is with phonograph records that the noise
reduction is most effective, since hiss is usu-
ally rather subdued to begin with. As the in-
structions suggest, the very fast attack in the
TAPE/FM mode injects occasional “‘puffs” of
noise due to record scratches or dust, but
slowing the response by releasing all the but-
tons completely cures this problem.

It is possible to enjoy the results of noise
reduction without apparent loss of highs in the
program, but it can require very careful ad-
justment of the SENsSITIVITY control for vari-
ous selections if they differ widely in their
dynamics. Itis best to make this adjustment at

90O ®®

a fairly high listening level so that the changes
in noise can be heard clearly.

It is in the setting of the SENSITIVITY con-
trol that the user makes the compromise be-
tween noise reduction and audible loss of
highs. With most orchestral material, there is
no need for compromise, but with solo instru-
ments or small instrumental groups, especial-
ly if the background noise is appreciable, one
must find a setting of the control that does not
noticeably dull the highs, even at the expense
of some noise reduction. Alternatively, the
setting can be in favor of greater noise reduc-
tion with some sacrifice of highs.

As with every dynamic-type filter we have
ever used, the filter action can sometimes be
heard. This occurs because the bandwidth
increase necessary to admit the harmonic
spectrum of the music must inevitably let in
some noise as well, and exact matching of at-
tack and decay time constants to the music
characteristics (which will minimize the ef-
fect) is nearly impossible. In the DNF 1201.
at least. the user has a choice between a num-
ber of different time-constant characteristics
so that he can choose the most suitable one.
The noise modulation, when it is heard (and
95 per cent of the time it is not audible) ap-
pears as a slight “swish™ or brief fuzziness on

the attack of a transient. But anyone who
simply wishes to enjoy his records, tape, or
FM tuner (and is not concerned only with
picking noise nits) will almost certainly be
rewarded by a much quieter program with no
obvious change in signal quality.

A comparison is inevitable between the
Burwen DNF 1201 and competitive noise-
reduction systems. Actually, there are only
two competitors —the Philips DNL. and the
Phase Linear autocorrelator circuit—and in a
sense neither truly competes. The Philips sys-
tem is a dynamic filter operating at much
higher frequencies than the DNF 1201, and it
is therefore not capable of as much hiss reduc-
tion. It has not been offered in the U.S. as an
add-on accessory, and is found only in a hand-
ful of cassette recorders. The Phase Linear
system is closer to being a functional competi-
tor, but at present it is available only in a
complete preamplifier that sells for twice the
price of the DNF 1201. Systems such as
Dolby, ANRS, and dbx are not comparable to
the Burwen system since their noise-reduc-
tion circuits operate only on preprocessed
programs.

Our A-B comparisons show that the DNF
1201 and the Phase Linear autocorrelator cir-
cuit are about equal in noise-reduction effec-
tiveness at high frequencies. On some pro-
grams the DNF 1201 removes noticeably
more hiss, and in no case did we find it inferior
in hiss reduction. However, as we noted, the
DNF 1201 requires careful adjustment for
each program to obtain optimum results, and
in some cases its filter action can be heard. By
contrast, the autocorrelator requires no criti-
cal adjustments, and we have never heard any
undesired side effects with any program we
have tried.

Thus, for the listener who wishes to reduce
hiss on existing program material, the Burwen
DNF 1201 remains a unique product readily
usable with any existing system. It brings
much of the technology developed by Burwen
for the company’s very expensive profession-
al noise-reduction equipment into the con-
sumer market at a reasonable price, and it
does so very effectively.

Circle 107 on reader service card

JVC 4VR-5426X Four-channel AM/FM Receiver

® THEJVC 4VR-5426X (also known simply
as the 26X) is perhaps the lowest-price four-
channel receiver that has both a built-in CD-4
demodulator and matrix-decoding circuits.
Recent advances in integrated circuits (IC’s)
have made it possible for JVC to produce a
fully fiexible four-channel receiver with excel-
lent all-around performance at a price com-
petitive with those of many medium-price
stereo receivers. The amplifiers of the 26X
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are rated at 13 watts per channel between 20
and 20.000 Hz, with all channels driven into
8-ohm loads, at less than | per cent distortion.
The front and rear channels can also be
“strapped” in what JVC calls a “BTL"
(balanced transformerless) configuration to
deliver an output of 30 watts per channel ir
stereo under the same conditions used to de-
fine the four-channel ratings.

The FM tuner section has an FET r.f. am-

plifier and makes liberal use of 1C’s (including
phase-locked loops) for all the tuner func-
tions. The CD-4 demodulator also uses 1C’s,
plus a large number of additional components.
The eight output transistors (two per channel)
are mounted on a single heat sink, which has
a large finned area for its size.

The blackout tuning dial has linear calibra-
tion spacing. The tuning meter functions as a
zero-center type for FM and a relative-signal-
strength indicator for AM. The words Fm
STEREO light up on the dial scale to indicate
reception of a stereo transmission, and a large
CD-4 indicator glows when the phono inputs
sense the 30-kHz carrier of a CD-4 disc. The
tuning knob, at the upper right of the panel,
operates a smooth flywheel mechanism.

The lower portion of the panel contains the
other controls. There is a large on/off toggle

(Continued on page 38)
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That’'s because every Onkyo product
design . . . from concept to finished
model . . . is developed with the aid of
massive research data, computer analyzed
to achieve highest State-of-the-Art per-
formance. And every component part, cir-
cuit, coil, transistor etc., is computer
checked for optimum reliability.

Then we get down to the ‘nitty-gritty’ —
building stereo receivers, amplifiers, tuners,
the world's first fully automatic 4-Ch
receivers; and 2 and 3/way speaker
systems. With precise, dedicated crafts-
manship. From prototype, to test model, to
finished product, we apply the same State-
of-the-Art technology to maintain design in-
tegrity. And, on the way, we use the
toughest quality control procedures. All
because we know that shock, vibration, tem-
perature/humidity, circuit endurance, reli-

Eastern Office: 25-19 43rd Ave., Long Island City, N.Y. 11101
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Onkyo Computer Systemn, Osaka Facility.

ability, and resistance-to-wear tests are
vital to fine quality.

Onkyo was first to develop an ideal Tran-
sient Response (signal input = signal out-
put), because it's as important as harmonic
distortion content in quality reproduction.
And, the overall “Energy Response” of our
speaker systems means clean, clear, natural
sound-on-or-off-axis! What's more we hold a
series of impartial listener tests for a panel
of audio critics. After all, it's what you hear
that counts.

With all this care and precision, we're
concerned only with giving you superb
lasting performance. And superb perform-
ance you get!

How do the Audio experts evaluate
Onkyo? They've been more than impressed
with the quality & design. Just read this:

Onkyo Sales Section/Mitsubishi International Corp.
Midwest Office: 935 Sivert Drive, Wood Dale, I11. 60191

(212) 729-2323
CIRCLE NO. 27 ON READER SERVICE CARD

Recently, High Fidelity magazine (Jan. '75
Test Profiles) said our Model TX-560 Stereo
Receiver “delivers quality and flexibility” in
keeping with the phrase “totally engi-
neered”. FM Guide magazine (Dec. '74,
The Feldman Report) said about our TX-330
Stereo Receiver ‘At under $300, it earns a
very high lab rating . . . we had the distinct
feeling that we were dealing with a much
more expensive set’’.

Now it is up to you. Learn more about
Onkyo by listening. Compare the quality, the
performance and the craftsmanship. See
your dealer. You'll discover why Onkyo has
been an audio innovator for more than 28
years. Onkyo has the quality speaker
systems and electronics priced to suit your
requirements.

You won't need a computer to make your
decision.

ONKYO

Artistry in Sound

(312) 5952970
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NOW COMES
THE POWER LINE.

At tough times like these, thank
goodness for the engineering guys
at Sansui.

During the best of times they're
audio's great innovators.

But at the worst of times, they
approach near-genius.

Result: The Power Line.

Take a close look.You won't find
a single gimmick. Just solid Sansui
quality in a line of receivers with
more stereo power and performance
for less dollars than you'd expect.

Top-of-the-line is Sansui 881:
63 watts per channel minimum RMS
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into 8 ohms from 20 to 20,000 Hz
with no more than 0.3% total
harmonic distortion.

Inside, the Sansui engineers
use eleven computer-grade ICs
(integrated circuits) for ultra-stable,
long-term performance. P'us special
CBM (Circuit Board Module)
construction to simplify assembly
and eliminate a lot of the internal
wiring which could move and cause
instability.

Outside, rugged controls tailor
the sound and direct ‘signal traffic'
throughout the 881 for 3 pairs of
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FROM SANSUIL.

stereo loudspeakers, tuner section,
turntables, decks, tape dubbing,
microphone mixing, and much more.

But if you don’t need this much
power and versatility, The Power Line
offers other, high-value receivers
with similar cost/performance
advantages. And the same strong,
fuss-free construction.

Drop by your nearest
authorized Sansui dealer and
audition The Power Line today.

It represents
audio engineering'’s

finest hour. m

SANSU!I ELECTRONICS CORPORATION
55-11, Queens Bivd., Woodside, New York 11377, U.S.A.
Tel. 212-779-5300

SANSUI AUDIO EUROPE S.A.

Diacem Building, Vestingstraat 53-55, 2000 Antwerp, Belgium
Tel. 315663

SANSUI ELECTRIC CO., LTD.

14-1, 2-chome, lzumi, Suginami-ku, Tokyo 168, Japan

Tel. 03-323-1111

Dynamic audio answers.

CIRCLE NO. 31 ON READER SERVICE CARD
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switch and two stereo headphone jacks for  ments on the rear panel set the 30-kHz car- it also increased slightly to 0.28 per cent at |
front and rear channels. The speaker-selector  rier-level sensitivity and the left- and right-  milliwatt.
switch connects the outputs for four-channel  channel separation for a specific phono car- The input sensitivity for a 10-watt refer-

operation, straps the front and rear channels
for two-channel BTL operation, or shuts off
the speakers for headphone use. The bass and
treble tone controls affect all four channels.
The MobDE switch has positions for 2 cH,
DISCRETE 4 CH. MATRIX |, and MATRIX 2. The
MATRIX | setting is for the basic SQ matrix,
while the MATRIX 2 position partially blends
the left and right channels before decoding
them.

The soURCE switch selects AM, FM AUTO,
CD-4 PHONO, or AUX inputs. The cp-4 PHONO
position is also used for listening to stereo
records, the MODE switch being put in the 2
CH position to by-pass the CD-4 demodulator.
Two pushbuttons control the tape-monitor
and loudness functions. The TAPE MON switch
is also marked EXT NR, to indicate that it can
also be used with an accessory noise-reducing
device such as the Dolby system or JVC’s
ANRS. The aux and TAPE circuits are in
quadruplicate for use with discrete four-chan-
nel sources or tape recorders. Four smali
knobs control the gains of the individual chan-
nels for balancing levels or to permit the ad-
Jjacent master volume control to operate in a
convenient portion of its range.

In the rear of the 26X are the inputs and
outputs plus insulated screw-type speaker
terminals. There is an FM DET ouT jack for
possible use with a future FM quadraphonic
discrete demodulator. The AM and FM an-
tenna terminals (the latter can be used with
75- or 300-ohm antenna systems) are supple-
mented by a hinged AM ferrite-rod antenna
and a jumper wire that lets the a.c. line cord
serve as an FM antenna. Three CD-4 adjust-

tridge with the aid of a 7-inch adjustment/test  ence output was 87 millivolts (mV) for the
disc supplied with the receiver. There are two  AUX inputs and about 1.3 mV for the phono
a.c. outlets, one of which is switched. The inputs. The respective noise levels were —76
JVC 26X is supplied in a wooden walnut-fin-  and —75 dB. The phono sensitivity in the CD-
ish cabinet. It measures 18%s inches wide, 6Y2 4 mode varies with the settings of the separa-
inches high, and 15Y2 inches deep; weight is  tion adjustments. When set for a typical CD-4

27 pounds. Price: $399.95. cartridge, the phono sensitivity was 1.25 mV,
with a noise level of —69.8 dB. Phono over-
® Laboratory Measurements. After a precon-  load in stereo as well as this CD-4 setting oc-
ditioning period at one-third of full power curred at a rather low 38 mV (this is a charac-
(which the receiver passed easily), the ampli- teristic of all CD-4 demodulators we have
fiers were tested with all channels driven into  tested —in fact, some overload at even lower
8-ohm loads. At the rated 13 watts per chan- levels).
nel, the total harmonic distortion (THD) was The tone controls provided a moderate

under 0.15 per cent from 20 to 2,000 Hz, ris- range of boost or cut, up to about 8 dB. The
ing smoothly to 0.4 per cent at 20,000 Hz. At loudness compensation boosted both lows
half power the distortion was lower and fol-  and highs rather strongly, but the individual
lowed the same pattern. At one-tenth power,  channel-gain controls could be set so that the
which is close to a typical listening level, the  volume control could be used at a higher set-
distortion was under 0.09 per cent from 20to  ting and hence did not produce excessive
20,000 Hz, measuring typically about 0.05 loudness compensation. And, of course, the
per cent. At 1,000 Hz, the outputs clipped at  compensation can be switched out. The
18.9 watts per channel into 8 ohms, 28.1 RIAA phono equalization was within =1 dB
watts into 4 ohms, and 10.7 watts into 16  from 30 to 19,000 Hz. As with most phono
ohms. In the stereo BTL mode, the power at  preamplifiers, the equalization was affected
clipping for 8-ohm loads was 37 watts per by cartridge inductance. However, unlike the
channel. (As with most four-channel units  usual case that shows a loss of highs, the 26X
that employ some variant of power strapping,  had an elevated response at 10,000 Hz of
caution is advised in respect to driving the about 2 to 4 dB. The output fell to normal or
amplifier very hard in the BTL mode with 4-  lower values above 17,000 Hz.

ohm speakers.) The THD at 1,000 Hz was The FM tuner has fixed (non-switchable)
less than 0.06 per cent from 0.1 to 4 watts, ris-  interstation-noise muting, but the 2.2-micro-
ing to 0.14 per cent at the rated 13 watts and  volt (uV) threshold effectively suppresses
to 0.2 per cent at 18 watts. The intermodula-  only the interstation hiss and does not affect
tion distortion rose from about 0.06 per cent  the receiver’s ability to tune in weak signals.
at 0.1 wattto 0.38 percentat 13 wattsand 0.5  The muting action was very good, with vir-
per cent at 18 watts. At very low power levels  tually no “‘thump” or transition noise while
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tuning. Stereo operation is also possible down

to the 2.2-uV threshold, although it is too

noisy for listening at that level. There is no

way to disable the multiplex circuits for listen-

ing to weak stereo-broadcast signals in mono

(the manual suggests using a better antenna to

reduce the noise), but placing the MODE

switch in MATRIX 2 substantially blends the

left and right channels and hence significantly are taste

reduces the noise. The FM frequency re- u

sponse in stereo was +1 dB from 30 to about - -

13,000 Hz: it cut off sharply at higher fre- lt er ou ave It
6.8 dB at 15,000 Hz. Stereo L

quencies to

separation was both very good and unusually .
uniform, meuasuring between 40 and 43 dB r ou on t
from 30 to 15,000 Hz. The ultimate THD in L
FM was 0.15 per cent {mono) and 0.39 per
cent (stereo), and the respective ultimate S/N
measurements were 71 and 67.4 dB.
The capture ratio was so good it was literal-
ly unmeasurable because of the abrupt cap-
ture by the stronger signal. Although it is rat-
ed at 2 dB, our measurements suggested that
it might be closer to one-tenth that value. AM
rejection was 53 dB, image rejection was S50
dB, and alternate-channel selectivity was
about 60 dB — all representing quite good per-
formance, especially for a low-price product.
The 19-kHz pilot-carrier leakage into the au-
dio outputs was 60 dB below 100 per cent
modulation. The AM tuner had the usual
high-frequency response limitation and a very
restricted low-frequency response as well. Its
output was down 6 dB at 300 and 4,800 Hz.

® Comment, The JVC 26X is a remarkable
receiver in many ways. Its performance is all
the more impressive in light of the compro-
mises we found in some of the earliest “‘low-
price” four-channel receivers, many of which
scarcely merited serious consideration for a
good-quality system. In contrast, the 26X has
a first-rate FM tuner and versatile and clean
audio amplifiers with more power output than
the numbers might imply (well over 50 watts
total across the entire audio band in the four-
channel mode, and a good 70 watts or so in
stereo).

The four-channel performance of the 26X
was evaluated entirely subjectively. The CD-
4 demodulator, as one would expect from the
company that developed the CD-4 system,
was excellent. In fact, judging from its free-
dom from break-up and noise, even with our
oldest Quadradiscs, this IC circuit is at least
the equal of either the separate “‘add-on” units
or those incorporated in some recent very
high-price four-channel receivers.

The built-in matrix systems are less impres-
sive. Because it lacks logic assistance, the
basic SQ matrix built into the 26X provides at
best a vague directionality, most of the time
amounting to little more than ambience en-
hancement. Aside from its role in FM-noise
reduction, the MATRIX 2 mode seems to have
little value. We tried it with QS-encoded rec-
ords, but they sounded much better with
MATRIX .

Nevertheless, most four-channel receivers
do not offer more features and useful perform-
ance than we found in the 26X, at least until
their prices get well over $500. Given today’s
economic conditions, it is surprising to see so
much receiver being sold for only $400. espe-
cially when it also works as well as this one SCOTCH
does. The JVC 26X is definitely an outstand-

ing value, either for a new four-channel sys- _— .
tem or as a stereo receiver bought with a view Yes, the whiskies in J & B are rare indeed. But the

toward future four-channel use. essence of J & B Rare Scotch is in our uncompromising ..‘."“'.-'"jm‘";sco'u” !
quest for perfection. For more than 100 yecrs, no one | oo e
hos ever matched the rar= taste of J & B. And never will.

R510 1B LATY 10T AL reowt
THE PUNCE OF WALES (1)) 3
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Circle 108 on reader service card

JUNE 1975 That’s why J & B has it. And always will.
86 Proof Blended Scotch Whisky © 1975 Paddinston Corp., N.Y,
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The ln:evitableTeac.

We have two basic requirements for
every product we make — it must work
well, and it must do so for a long time.
The inevitable result of this philosophy
in cassette recorder design is the 450).

It works well indeed: It has wow
and flutter of less than 0.07% WRMS,
which is better than most reel to reel
recorders. It has Dolby* with FM/Copy
control, which lets you record Dolby
broadcasts (or any other Dolby source)
directly, or decode them for listening,

if your tuner doesn’t have Dolby built in.

[t has an automatic timer circuit, so you
can record when you’re not at home.

It has both VU and peak dual function
metering system —two VU meters and
LED peak reading indicator, mic¢/line
mixing, full automatic stop, separate

bias and KQ control, a tape run indicator,

and on, and on,
and on.

It works for a long time indeed:
proof of that is our warranty. Ours is
not your run-of-the-mill warranty.
First, it’s for two full years — parts and
labor. No caveats, no hassle, two years.
Parts and labor. Secondly, we don’t
just mean the 450 will play tape —
we mean it will meet its original specifi-
cations for two years. We'd like you to
know what those specifications are,
and we'd like you to hear the audible
improvement they make.

If you'd like that too, check out your
local TEAC dealer. You can find him
by calling this toll free number (800)
447-4700, in Illinois call (800) 322-4400.
TEAC 2YEAR WARRANTY.

For two full years from date of pur-
chase any TEAC TAPEDECK returned
with warranty card and freight prepaid
by the original registered purchaser to
TEAC or its nearest authorized service
station will be repaired free of charge
for defects in workmanship or material.
This warranty only covers TEAC
products purchased in the U.S.A.

The 450, fromTeac.
Inevitably.

TEAC

The led(ler Al way% has been.

*Dolby is a trademark of Dolby Lahoratories, Ine,

TEAC Corporation of America. 7733 Telegraph Road, Montebello, California 90640,



RAMBLIN' ON

IRST of all, I'd like to mention that I'm

much, much cuter than the caricature of me
that appears elsewhere in this issue, and that
all interested females may address inquiries
care of this magazine. That out of the way,
and since nothing earth-shaking seems to be
happening in the world of pop, I thought that,
once again, I'd just ramble a bit.

To start with, I"d like to put my two cents in
on the great Rolling Stones guitarist sweep-
stakes. Of course, by the time this sees print,
Mick Taylor’s replacement will probably al-
ready have been announced, and I am, of
course, understandably miffed that Jagger and
Keith didn’t immediately tag me for the job.
(The day of the announcement of Taylor’s
departure, as a matter of fact, | sat by the
phone for hours. They still haven’t called. The
heartless bastards.) Anyway, you all know
who the major contenders are (were)—Jeff
Beck. Mick Ronson, Peter Frampton, Rory
Gallagher, Ron Wood, and a variety of un-
known youngsters including at least one
American, Wayne Perkins, and Wilko John-
son, of a British pub band called Dr. Feeigood,
who reportedly are heavily Stones influenced.
However, in my considered opinion, the ideal
replacement would be one of three well-
knowns; to wit, Robin Trower (blond, al-
most a ringer for Brian Jones at a distance), in
his Procol Harum days, at least, the most
moving blues soloist yet out of England; leg-
endary guitarist/producer Dave Edmunds
(check out his brilliant “Rockpile’” album):
and—hold on to your hats, kiddies—the
Kinks’ Dave Davies, the man who sounds

TELEVISION:
Any resemblance
to the Waltons. . . .

42

HE SIMELS
REPORT

By STEVE SIVELS

(PART TWO)

most like Brian in terms of guitar style. None
of them could possibly get the job for any
number of reasons, but if | were king, that’s
who 1'd choose. All of them have the image
and the chops, and | hope whoever does
wind up filling Taylor's shoes is at least
as good. Cross your fingers for the World’s
Greatest Rock-and-Roll Band.

Moving from the sublime to the ridiculous.
I thought you might be interested in hearing
about the last gasps of the New York rock-
and-roll scene. Well. we all know that the
New York Dolls didn’t turn out to be the
Next Big Thing—not even the Next Small
Thing. (Mercury apparently took quite a
financial bath on them, and word has it that
the boys will get one last crack at a single. If
that isn’t a hit, it’s bye-bye record contract.)

Anyway, in the wake of the great failed
New York hype. the whole scene has pretty
much dried up. It's mostly due to economics.
I suspect. The live clubs increasingly are
going disco. and there are fewer and fewer
places for new young bands, regardless of
their expertise, to work out. However, |
should mention a few that I've seen that, for
the moment at least, are still hanging in there.

There’s Television, for example, who are at
once the most colossally inept and hysterical-
ly funny group I've ever witnessed. Not one
of them can even come close to being able te
play their instruments —they’re about at the
level of a fourteen-year-old garage band re-
hearsing for the first time —and their material
consists of fifteen-minute pseudo-Velvet

Underground atonal drones. Visually, they're

a panic: one friend of mine described them as
“looking like the Waltons on LSD.”

On the same bill (this was a memorable
evening, folks) were the Miamis, some friends
of the Dolls, who are a wee bit more compe-
tent than Television. They actually attempt
harmony singing, and their energy is quite
infectious. Still, they come off as not much
more than an updated Lovin’ Spoonful, only
without the blues roots or the talent.

Of the rest of the bands in town, only one
has legitimately impressed me. They’re called
Snake, and they're an offshoot of another
band known as the Stilletoes, whom [ missed,
but who from all reports were equally fabu-
lous. The original ensemble featured three
tough chicks in varying degrees of hoodlum
drag doing material roughly in the vein of the
early Sixties Spector girl groups. | caught
their final incarnation recently, but they're
down to one girl, and it