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THE IMPORTANCE OF PHASING:
Are your speakers fighting each other?
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Reliability: The kind that
comes from engineering
refinements, and use cf the
latest in proved componentry.
(Such as Ceramic |IF FIA
solid-state microcircuits,

and FET circuitry.)

it all adds up to a lot of
beautiful listening.

The §$7244's SQ and Logic
Integrated Circuits do full
justice to the realism of
quadraphonic sound. Withcut
obsoleting your present
equipment

SQ offers complete
compatibility with FM

transmissions, as well as with
standard recorc and tapa
playing systems.

And, as we've mentiored,
it's one of the finest steeo
units you'll ever hear.

So now, the big question:
How much is all this
doukle-edged pleasure
going to cost ycu? Just
$499.95. Including the case.
(Remote control unit pictured
in overleaf is optional

and extra.)

TUNING

Batties have been fought
for lasser amounts. But
rever has so little bought
SO much peace and
satisfaczion. In any world.

Sherwood Electronics Laboratories
4300 N. California Ave.
Chicago, lilinois 60618

Sherwood

The wordlis getting around.

LOUDNESS "
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It is rare that a revolution
succeeds in combining
the best of two worlds.

So it shouldn’t surprise you
that Sherwood’'s $7244
Stereoquad Receiver

is a truly singular piece of
equipment.

Even without the 4-channel
capability, the S7244
represents a considerable
achievement in hi-fidelity

engineering. Sherwood's
special BTL power bridging
circuit generates extra
stereo power. (Minimum
RMS power output @ 0.6%
total harmonic distortion
with both channels driven is
50 watts per channel

@ 8 ohms, 20-20,000 Hz.)

Yet what makes the S7244
stand out among the ranks of
revolutionaries is that,

given the Full-Logic SQ
circuitry, it also can produce
discrete 4-channel sound—
even though it's priced in a
range competitive with
stereo-only systems.

Consider the credentials:

Power for 4-Channel:
Minimum RMS power output
@ 0.6 total harmonic
distortion, all channels
driven, 20 watts per channel
@ 8 ohms 20-20,000 Hz.

In other words, enough to
utilize the full potential of
4-channel sound.

Performance: To make
4-channel sound a step
ahead in the state-of-the-art,
not a step behind.

SHERWOOD | s-7244 STEREOGUAD RECEIVER
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BENEATH THE SURFACE OF EVERY B'I'C TURNTABLE
BEATS THE HEART OF A SIMPLE MACHINE.

What you see here is the difference between B'I-C
Programmed Turntables and all the others.

Simplicity.

Look underneath the finest, the most expensive auto-
matic turntables from other makers and you'll find more
machinery than you see here.

The virtues of simplicity

A modern multiple-play turntable is a complex electro-
mechanical device, manufactured to tolerances that turn
engineers’ hair grey. To give acceptable performance it
must operate at levels which approach perfection.

Every gear, cam, lever, pivot, spring, and moving part
that can be eliminated eliminates a point of stress, wear,
and possible malfunction.

Every part that isn’t there eliminates a source of noise,
vibration, resonance, and service problems.

Less is more

As so often happens, simplification has bred a more
effective, more durable system.

The BT-C 980 and 960 are the only belt-drive tumn-
tables that can play as many as 6 records in series.

The scarlet cam you see above is made of specially
formulated, self-lubricating acrylonitrile. It has greater
strength, durability, and dimensional stability than the zinc
cams used in other machines.

The low-speed 300 RPM motor is quieter than 1800
RPM motors standard in other automatics. In life tests it
has operated for the equivalent of 14 years without
faltering.

B-1-Cis a trademark of British Industries Co. Div. of Avnet Inc!

So, the 980 and 960 operate with silent dependability
and generate wow, flutter, and rumble numbers any
manual would be proud of.

Before you buy any tumtable, regardless of price, find
out all there is to know about the B-I-C Programmed Tumn-
tables. We'll send more information if you write to British
Industries, Dept. 1C, Westbury, LL.I., N.Y., 11590. Or better
yet, see your audio dealer.

When you see the 980 and 960 in action, we think
you'll be impressed by what simple machines can do.

- ‘
This is the 980 with solid state speed Df I @
control and strobe. About $200. —
The 960 is identical except .
for these two features.
About $150.
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From the makers of Marantz...




Superscope HiFidelity Products.

You don’t have to spend a lot of money
to get your money’s worth.

Perhaps you'’re not ready to make the com-
mitment to high-priced stereo equipment. Or
maybe you need a good second system. Then
look into the modestly-priced Superscope line of
receivers, components, tape decks, tape players
and speaker systems.

Superscope products are designed and engi-
neered by the same people who bring you
world-famous Marantz stereo. And they're
backed by the same, strong, 3-year guarantee*
that stands behind Marantz. So with Superscope

stereo you're getting quality at very modest prices.
Your nearest Superscope dealer has a full line of
equipment starting as low as $89.95** You’ll find
him in the Yellow Pages.

Superscope —until you’re ready to step up
to Marantz.

L R
SUPERSCOPE.

Listen to us.

*Superscope, Inc. guarantees the original registered owner that all paris are free from operating defects for one year, two years or three years from purchase date depend-
ing upon product purchased. Product is repaired or replaced free of charge provided you bought it in the U.S.A. from an authorized dealer. Naturally the serial number
cannot be altered or removed. **Manufacturer’s suggested retail price at dealer’s option. ©1974 Superscope, Inc., 8150 Vineland Ave,, Dept. H, Sun Valley, Calif. 91352.
In Europe: Superscope Europe, S.A., Brussels, Belgium. In Canada: Superscope Canada, Ltd., Ontario. Prices and models subject to change without notice. Consult the
Yellow Pages for your nearest Superscope dealer. Send for free cataleg.
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EDITORIALLY
SPEAKING

By WILLAM ANDERSON

CONCERT-HALL SURREALISM

ONE of the interesting little ironies of our musical lives is that the subject of
“concert-hall realism,” always a hot topic among those who take their repro-
duced music seriously, is just as central a concern of those who actually produce
music in our concert halls. Exactly paralleling the home listener’s preoccupation with
room size and shape, speaker placement, high-frequency beaming, sound reflections,
standing waves, and all the rest, symphony-orchestra managers, conductors, and the
players themselves worry a lot about reverberation times, the placement of the
orchestra in the hall (and of the players within the orchestra), and particularly
materials—those used for walls, ceiling, floor, and even seating. This is certainly
understandable, for if it can be said that the individual orchestra members play their
separate instruments and that the conductor “plays” the orchestra, then what the
two together play is the acoustical “space” of the concert hall. And little wonder, too,
that this interest in hall acoustics reaches the panic level whenever a new concert hall
is to be constructed: they are very expensive, and, sad to say, several comparatively
recent efforts have been resounding (!) flops. Let it be said immediately that the new
$13.5 million home of the Minnesota Orchestra in Minneapolis is not one of them; it
may, indeed, find itself numbered in the select company of the world’s great music
halls. My judgment is based on hearing the orchestra in the program dedicating the
hall last October 21—the heady mixture of relief and pride evident in the audience
after the concert was almost palpable.

The hall’s interior is quite strikingly original: bare wood on walls, floor, and backs
of seating (deep-rose upholstery), with plaster on the balcony fronts. The ceiling is
plaster too, an ice-blue background out of which protrude enormous white cubes and
other polygons that sweep across the ceiling and down the back wall behind the
orchestra (there is no proscenium). It is a little like being on the inside of an optical
illusion looking out, but the eye will doubtless see it as an old hat in time—and besides,
acoustically it works. Access areas, unfortunately, are less successful; one gets the
impression that the builders ran out of space and money at about the same time.
Crowd handling is a problem: the orchestra-level audience is debouched into a rather
cramped space, below street level, from which several stairways tempt movement to
levels above. But crowds do not tempt easily—they tend to cluster on the stairs, and
promenading, an important part of concert-going, is therefore frustrated. The lobby’s
raw primary colors make it all too clear why we usually dress the skeletons of our
buildings in wood, plaster, and stone: metal girders, heating and air-conditioning
ducts, electrical lines, and the backsides of stairways are ugly. Finally, the lighting
fixtures—swan’s necks supporting oversize, rufile-edged reflectors—will remind many
a Minnesota farm boy (they did this one) of those bare-bulb moth collectors that
used to illumine midwestern barnyards. But never mind; all this affects the sound of
the hall not a whit.

The music on the inaugural program (Star-Spangled Banner, the Bach Toccata and
Fugue in D Minor in a new realization by the orchestra’s conductor Stanislaw
Scrowaczewski, Ives’ Decoration Day, Stravinsky’s 1919 Firebird Suite, and the
Becthoven Fifth) was a good test for the hall—and catnip for conductor and players.
They were like kids let loose in a toy store, almost drunk with the sound they were
making. Eugene Ormandy, conductor in Minneapolis briefly in the early Thirties,
once observed that the acoustical problems of the orchestra’s former home, the
enormous Northrup Memorial Auditorium on the University of Minnesota campus,
might best be solved with dynamite. Those problems have now taken another form,
for the orchestra will have to learn to play all over again, adjusting almost uncon-
scious muscular and aural responses trained at Northrup to the acoustical surround-
ings of the new house. When they do, we may all get a chance to hear the results: a
recording contract is presently being negotiated with Vox.
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Pioneer high fidelity.

More than anything else, the Aliman
Brothers Band are accomplished
musicians. Their success doesn’t
depend on sequins or serpents, or
make-up, or put-on showmanship.
Instead, like Pioneer speakers, they
stake their fame on performance.

The Allman Brothers Band
prefer Pioneer speakers because of
their clarity, overall sound quality and
performance. The Allman Brothers
sound right to the Allman Brothers.
It’s that simple.

There are six different musicians
in the Allman Brothers Band. There
are 12 difterent speakers in the
Pioneer line. Speakers that vary
because people vary, hi-fi systems
vary, room acoustics vary, budgets
vary and tastes vary.

Series R. These contemporary styled
speaker systems bring new life to live

Shown above are the Ploneer CS-99A’s, Project 100's, Project 80's and R-700's.

performance. They have been praised
by artists, critics, engineers and
musicians for their untouched,
uncolored and unusually natural
performance.
Project Series. These speakers deliver
maximum performance per dollar.
Ideal for moderately powered stereo
and 4-channel systems, these book-
shelf units deliver a surprisingly high
sound levei while providing
exceptionally wide dispersion and
highs of unsurpassed quality.
CS Series. Pioneer’s hallmark of
engineering excellence. Here’s
powerfully smooth sound repro-
duction combined with custom-crafted
cabinetry that is a reflection of the
craftsmanship of an almost bygone
era.

Pioneer speakers are just one
element in the Pioneer audio

M PIONEER

when you want something better
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components line — components
preferred by the Allman Brothers
Band. A fact you might consider when
making your own selection,

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

Maximum Size

Model Type Input Power (HxWxD) Price
R-700 12 3-wa 75 watts  26”x15"x14"” $249.95*
R-50GB  10” 3-way 60 watts 24”x14”x12" 169.95%
R-300 107 2-way 40 watts  23”x13”x11” 119.95*
PROJ. 100 10”7 2-way 35 watts 237x13”x10%%”  129.95
PROJ. 80 107 2.way 30 watts 2034”x1134”x11” 99.95

PROJ.60 87 2-way 20 watts 18%2"x105%"x8%L" 79.95
CS$-630X 15" 4-way 80 watts 287x19”x13" 279.95
CS-96A 157 5-way 100 watts 257x167x11” 239.95
CS-A700 127 3-way 60 watts 26”x15"x12” 199.95
CS$-A500 107 3-way . 50 watts 227x13/x12” 149.95
CS-66G 10”7 3-way 40 watts 22/x12"x12" 119.95
CS-44G 87 2-way 25 watts 19”x117x9” 79.95

*Fair Trade resale price where applicable.

The Altman Brothers Band is avallable excfusively on Capricorn records and tapes.



LETTERS TO THE EDITOR

Vivisecting lves

® Hats off, gentlemen, a Villain: 1 speak of
that multi-mike philosopher/engineer whose
god is clarity of texture and whose heresy is
verisimilitude. The new lves Fourth proves
he is very much with us.

While David Hall goes into raptures in his
“Two New Symphonies by Charles lves”
(November) over the Scherzo coming through
like a “‘jolt of LSD” and lauds the multiple
layers of sound *‘audible for the first time.” |
can only lament the passing of recording’s
goal to reproduce faithfully the sound of a
good performance in a good hall. The Sere-
brier endeavor on RCA is a vivisectionist’s
dream, resembling nothing | have ever heard
or could ever hear in a concert auditorium, for
which it must be assumed a piece composed
in 1916 was intended. A concert hall does not
blare at you from behind like a demented
schizoid, nor does anything short of a mat-
tress warehouse clarify as many strands of
sound as | find on this disc.

One must conclude either that Ives was a
terrible orchestrator and didn’t know where to
place his instruments (which 1 don’t believe
for a moment), or that all those notes weren't
intended to be heard except as part of a blend-
ed concert sound. That I'll buy. Hell. I’ll even
go out on a limb: bet you lves never heard of
surround quadraphonics!

STEVEN W. KRUGER
New York, N.Y.

Masterpieces

® On reading Eric Salzman’s critique of
Webern's Five Movements for String Quartet
(October), 1 was intrigued by his comment
that “The density and intense expression of
these two works for string quartet are almost
too much to bear: certainly they are among
Webern's masterpieces.” Surely this is an
inadvertent non sequitir: the opinion that
something is “almost too much to beur” could
hardly have any bearing on whether a compo-
sition is a masterpiece. Actually. the two
thoughts might be considered to be mutually
exclusive. In normal context. one might con-
lude that something hard to take would be a
failure rather than an artistic triumph.

What /s a masterpiece? What is good mu-
sic? Great music? After considerable thought,
| have concluded that good music is music
that after the passage of twenty-five or fifty
years is still widely played and enjoyed by

8

- ﬁ -

informed music lovers at large. Music that
passes this test after a hundred years could be
considered grear music. (Note that | have by-
passed the opinions of critics and musicolo-
gists, who, in my opinion, speak only for
themselves.)
ALEXANDER MARK
Royal Oak, Mich.

Woofgang Simels
® Every time | open my STEREO REVIEW to
the Simels Report, I think I’ve grabbed a copy
of the Journal of the A. K. C. by mistake. The
picture at the top of the column bears a star-
tlingly close resemblance to my cocker span-
iel, Wolfgang.
P.J. ASCHERL
Sheffield Lake, Ohio

® | have one thing to say about the reviews
of Steve Simels. When a man can put down a
great artist like Harry Nilsson as Mr. Simels
did in your November issue, and in the same
issue praise the efforts of Alice Cooper, it
becomes obvious that he has little knowledge
and absolutely no appreciation of real musical
talent.

LES BUECKERT

Prineville, Ore.

Mr. Simels replies: Woof!

Maud Powell

® [ have just read Irving Kolodin’s Novem-
ber column concerning Maud Powell. The
picture of Miss Powell is excellent. having
been taken in her younger years; however. the
review does not do her justice.

Miss Powell, who in later life married her
manager Godfrey Turner, was a Victor re-
cording artist of the highest rank. In the 1925
edition of Victor Records she had thirty-six
recordings listed. She introduced to American
audiences many of the better-known concer-
tos of the present day. Her technique was
impeccable, and she played with the strength
and tone of a man. | do not think it wrong ta
classify her as the forerunner of the present
women's liberation movement. since she
stood alone in what at the time was consid-
ered a man’s world.

Her recordings are collectors’ items, but [
have been fortunate enough to have heard
some of them: Schubert’s The Bee (Victor
record No. 810); Vieuxtemps’ Polonaise, Op.

38 (No. 809); Sarasate’s Zigeunerweisen (No.
811): Raff's Cavarina, Op. 85 (No. 6251); and
Dan Emmett’s Dixie for violin alone, which 1
am sure was her own arrangement. It is al-
most unbelievable what can be done with a
simple tune.
MARSHALL HOWENSTEIN
West Lafayette, Ind.

Jazz
® Your jazz issue (November), however
long overdue, was greatly appreciated. There
were times when | had my doubts about the
depth of your concern for the medium. but
you removed all of them. It would be a great
help if you ran long articles on jazz— with at
least half the frequency you run them on clas-
sical, pop, and rock music—and increased
your review section of jazz as well. Thanks
again.
CHALMERS KNIGHT
Ann Arbor, Mich.

® In “‘Hot" Juzz” (November), Joel Vance
describes the group led by Wingy Manone as
“a motley grab bag of floating personnel.” 1
feel this description of Dicky Wells, Artie
Shaw, Bud Freeman, Frank Victor, John Kir-
by, and Kaiser Marshall leaves something to
be desired. At any rate. the ““‘Bix Beiderbecke
& the Wolverines™ album is from Juzz Treas-
ury. not Jazztone.
WiLLiAM E. COLBURN
Atlanta. Ga.

Stereo Review Indexed

® With reference to Frank Gorshe’s letter
(November 1974 issue) on indexes to STEREO
REVIEW, | find that you are also indexed in
the following places:

[J Popular (that is, non-classical) records:
Annual Index to Popular Music Record Re-
views (Scarecrow Press)

[0 Classical records: Record and Tape Index
(Scarecrow). Music Library Association,
Notes

O All records: Multi-Media Reviews Index
(Pierian Press)
[0 Technical
(Pierian Press)
[0 Popular music articles: Popular Music
Periodicals Index (Scarecrow Press)

0 All music articles: Music Index

[0 Book reviews: Populur Music Periodicals

articles:  Consuniers Index

Index (Scarecrow); Book Review Index
(Gale)
Quite comprehensive!

Dean Tudor

Chairman, Librarv Arts Dept.
Ryerson Polvtechnical Institute
Toronto, Ontario, Canada

Impressed with his (comprehensive) industry,
we —and our readers — thank Mr. Tudor.

Latin Echoes

® Asan aficionado of Latin music, 1'm espe-
cially pleased with the frequent (and increas-
ing?) coverage the field is getting in STEREO
REVIEW with such articles as “La Onda La-
tina” in October and “The Pupil of Teté
Machado™ in November. I'm glad your maga-
zine has a Managing Editor who digs Latin
music enough to work it in and make more
readers aware of it.

I don’t know if there’s any kind of *‘growing
trend” toward Latin music’s popularity among
U.S. and non-Spanish audiences: 1I'd like

(Continued on page 12)
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Choose one of these critically-acclaimed
concert albums for up to 75% of !

It’s your introduction to an exciting program that lets you audition
important new recordings months before the general public!

Now you can enjoy “private debuts” of the greatest new classical
recordings in your own home, months before the general public!
How? By accepting our invitation to choose any one of the albums
from the outstanding repertoire of past International Preview
Society selections shown on this page as your special introduction.

The International Preview Society —more than a record club!

The International Preview Society is a unique record program
dedicated to bringing you the finest classical compositions in their
most splendid performances. Only when the Society’s Carnegie Hall
Selection Committee —headed by Julius Bloom, Executive Director
of Carnegie Hall —discovers a new album of extraordinary merit
and importance will it be sent to you for your free audition. There
are no minimum records you must purchase, nor will you receive a
selection each month. In tact, there are often months when there are
no albums available that meet the Society’s high standards!

Enjoy advance audition privileges for 10 days free!

As a member of The International Preview Society you will be
able to audition every Preview Selection long before it is released to
retail stores, record clubs —even critics! You'll have the opportunity
to listen to and enjoy the album for 10 full days...and then decide.
You may keep any selection and enjoy substantial savings over the
future suggested list price or...if you are not thoroughly delighted

.. just return the album and your obligation ends there.

All International Preview Society albums are superb, silent-
surfaced European pressings and come complete with a handsome
hinged storage case, illustrated libretto and exclusive Carnegie
Hall Selection Committee Report detailing why that particu%ar
album was chosen as a Preview Selection.

A critically-acclaimed album .. .yours for only $7.98!

Choose any one of the outstanding concert albums shown on
this page to see for yourself whyThe International Preview Society
is consistently first with the best. Many of these recordings have
won the highest critical acclaim and have been designated record-
ings of special merit by major music critics. But don’t take our word
for it (or even theirs)— you be the judge!

Mail the attached card or coupon at right indicating the album
you'd like to receive as your special introductory selection today!
You'll receive the album of your choice, and will reserve the right to
audition future selections fyom The International Preview Society.

JANUARY 1975

2, 3 r 4 LP’s in eac albllm...
choose any album for only $7.98
...yousave up to $23.94!

But please act quickly ... the albums in this magnificent intro-
ductory selection will be available only as long as the supply lasts!
409. Handel—Concerti Grossi. Op. 3 401. Beethoven—Missa Solemnis

(3 LPs) Raymond Leppard, (2 LPs) Eugen Jochum.
English Chamber Orchestra Concertgebouw Orchestra

412, Mozart —Don Giovanni (4 LPs) 405. Schubert— Winterreise (3 LPs)
Colin Davis, Royal Opera House. Hermann Prey. Welfgang Sawallisch
Covent Garden 408. Schumann— Complete Piano Trios
411. Chopin—The Complete Works (3 LPs) The Beaux Arts Trio

for Piano and Orchestra (3 LPs) 13,
Claudio Arrau, London Philharmenic
404. Bruckner —Symphony No. 5
(3 LPs) Bernard Haitink. 410. Brahms— Four Symphonies (4 LPs)
Concertgebouw Orchestra Claudio Abbado, Vienna Philharmonic.
407. Brahms —Piano Concertos No. 1 & 2 Berlin Philharmonic. Dresden State and
(3 LPs) Emil Gilels — Berlin Philharmonic London Symphony Orchestras

[_Speaa] Introductory Offer! ey
The International Preview Society
175 Community Drive, Great Neck, N.Y. 11025

Mozart —The Last Six Symphonies
{3 LPs) Josef Krips,
Concertgebouw Orchestra

Yes! please send me, for my free audition, the critically-
acclaimed concert album [ have chosen and indicated by the
number below. [ may return it after ten days and owe nothing,
or keep it and pay only $7.98* plus a small postage/handling
charge. This is up to $23.94 off the suggested list price. I will
also receive, at intervals of one or more months, free ten-day
previews of albums chosen by the Carnegie Hall Selection Com-
mittee far in advance of general release. I may keep those albums
I wish always for far less than the suggested list price. I am not
obligated to buy any minimum number of albums and I may can-
cel this arrangemert at any time.
*Sales tax added for New York residents.

Print number of album you've selected here:

Name
Address Apt. ‘No.
C_lty ) L Dfarlimtied (o the conecting 48 Statse, ;:1::-::;:::{;: State le

29703/Q80
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there to be. There is surely a growing aware-

ness of it, though, and if that growth contin-

ues, it will be due in large part to efforts such
as yours.

GEORGE DEAN

Chicago, 111,

® Your Managing Editor goes to a night spot
and gets sexed-up by a human animal that ex-
ists on the rip-off of moral decadence (*The
Pupil of Teté Machado.” November). What
does this have to do with the fine art of musi-
cal enjoyment, to which your magazine is
pointed?
RAy GIEBEL
Arvada, Colo.

One wag has suggested that it might help to
think of Teté as Bizet's Carmen and the Red
Feather as Lillas Pastia’s establishment!

® [ just wanted you to know how much 1

enjoyed the story on Teté Machado. It was,

[ thought, a delightful piece about someone

I have never seen or heard about but whom |
would like to see after reading the story.

HENRY BRIEF

New York, N.Y.

Ormandy’s Salad Days

® Following Roy Hemming’s reply to Bruce
Adams’ letter (October), James Goodfriend’s
tag presented a fact unknown to many of the
most devout Ormandy-philes. Mr. Ormandy
did, indeed, visit recording studios on several
occasions prior to his association with the
Minneapolis Symphony. The record label
shown in the letters column is from one of an
apparent series of Okeh records from the late
1920’s featuring “Dr. Eugene Ormandy’s
Salon Orchestra.”” This ensemble would seem
to be a pickup group, as the instrumentation
on the seven sides of the series varies consid-
erably. Prominent in each, however, is a vio-
lin, which may well have been played by
Ormandy himself.

It was, in fact, as a violinist that Eugene
Ormandy made his recording debut on the
Cameo label. The earliest of these discs known
to me is an acoustically recorded performance
of The Prisoner’'s Song (Guy Massey) and
Home, Sweet Home (Cameo 889) with harp
accompaniment, dating from 1925. Both
(arranged by Mr. Ormandy?) are presented in
theme-and-variation form, the variations on
the first tune a howl in their complexity, but
played with exceptional technical skill and
undoubtedly performed in all seriousness.
Two somewhat more engaging titles appeared
two years later, Drigo’s Valse Bluette and
Canzonetta of D’Ambrosio (Cameo 1159).
Doubtless there were other recordings for the
same company. On both the Cameo and Okeh
labels, the artist is consistently billed as Dr.
Eugene Ormandy (the accompanist on the
second Cameo disc is, by the way, “Dr. Axt”").
the “Doctor” probably added as a *‘touch of
class,” rather than as precognizance of the
honorary music doctorate he was later to re-
ceive from the University of Pennsyivania.

Following a performance by the Philadel-
phia Orchestra in Ithaca some fifteen years
ago, | visited Mr. Ormandy backstage, bring-
ing as a companion his Cameo record of The
Prisoner’s Song. 1 had the very distinct im-
pression that seeing this vintage disc did not
give him great pleasure. He mentioned having
done the recording with a Stroh violin, an in-
strument with a violin body and a horn at-
tached to the back and used in the pre-electric
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days of record making for greater amplifica-

tion. He also added, “Now you know why |

became a conductor!” —unnecessary but

nonetheless delightful modesty from a gifted
Hubay pupil.

LARRY HOLDRIDGE

Amityville, N.Y.

Schoenberg in New England

® 1t was with great pleasure that I read Rich-
ard Freed’s article (October 1974) on how
Vienna is finally recognizing Arnold Schoen-
berg by, among other things, making a mu-
seum of his home.

On a much smaller scale, 1 had a part in
commemorating Arnold Schoenberg's first
home in America. Schoenberg lived at Pel-
ham Hall in Brookline, Massachusetts, while
teaching at the Malkin Conservatory of Music
in Boston from November 1933 until May
1934. Due to the harsh New England winter,

he very quickly decided to move and live
permanently in California. At a commemora-
tion ceremony in December of 1973, the fol-
lowing plaque was placed on the door of his
apartment:

IN 1933 THIS APARTMENT WAS THE
FIRST AMERICAN HOME OF THE
VIENNESE COMPOSER
ARNOLD SCHOENBERG
We were all pleased to have Schoenberg's
brother-in-law, the great musician Rudolph
Kolisch, present (shown in the photo stand-
ing next to the door on which the plaque has

been affixed).
STEPHEN C. ADAMSON
Stoughton, Mass.

More Haydn Symphonies
® | read with interest Irving Kolodin’s excel-
lent article on Haydn’s 104 symphonies
(September), and, although I do appreciate
Antal Dorati's beautiful set of the Haydn
symphonies, | hardly think it is fair to pass
over the Musical Heritage Society’s set of the
same symphonies as lightly as Mr. Kolodin
does. Conductor Ernst Maerzendorfer seems
to have a real sense of Haydn style which is
in no way inferior to Dorati’s. Maerzendor-
fer’s orchestra, the Vienna Chamber Orches-
tra, plays with a joy and élan that is quite irre-
sistible. Furthermore, each record is available
separately, which certainly is of some impor-
tance, even if they are somewhat higher
priced than the London records.
ARNE TINGSTROM
Stocksund, Sweden

® My developing love for Haydn prompts
me to take issue with a statement made by
Irving Kolodin in his article, “Haydn’s 104

Symphonies,” in September: “Earlier than
No. 31 (Hornsignal), the rewards are, with
some exceptions, more for the antiquarian
and the indefatigably curious than for anyone
else.” I am neither, and yet 1 greatly enjoy all
of the early Haydn symphonies. Whatever
place they may occupy in Mr. Kolodin’s evo-
lutionary schema, the early Haydn sympho-
nies have the power to please. In fact, it was
the early symphonies (and No. 88) which first
won my love for the composer—the fugal
finale of No. 3, the bouncy beginning of No. 4,
the exotic orchestration in parts of No. 6, the
exuberance of the finale of No. 12, the exqui-
site stateliness of the beginning of No. 22—
these are merely highlights which catch the
ear of a potential Haydn-fanatic; they are far
from being “‘some exceptions” in an other-
wise arid sequence of symphonies!

GEORGE BOWLES

Sioux Falls, S.D.

® Stephen Cahn’s letter in your November
issue prompts me to respond to the question
of Haydn’s skills as a contrapuntalist raised
by Irving Kolodin’s excellent Haydn article
(September). | suspect that Mr. Cahn’s expo-
sure to Haydn has been limited to his sym-
phonies and to no large sampling of these or
he would not be puzzled by Mr. Kolodin's
claims on behalf of Haydn. One need only lis-
ten to the marvelous contrapuntal movements
or sections of many of the “middle sympho-
nies” (for example, No. 70 has two fugal
movements, one a great slow double canon,
and the finale is, as H. C. Robbins Landon
calls it, a “‘flaming triple fugue in double
counterpoint™), or to the incredible fugal
masterpieces among the movements of his
quartets (for example, the fugal finales of Op.
20). He will then recognize Haydn’s consum-
mate mastery of counterpoint. It is true that
his contrapuntal art is derived from Pale-
strina via the Italian school, not from Bach,
but his skill is of the highest order. Indeed, he
is largely responsible for the rescue of coun-
terpoint after serious decline in the Rococo
period and for integrating it as a valid medium
into the sonata form he largely created. If
further examples are needed, | suggest any of
Haydn’s late Masses or any of the marvelous
choruses, especially the final one, in The
Creation.

I wonder if Mr. Cahn intended to imply
that there can be only one master in a given
skill. There is only one Bach and only one
Mozart, but there is also only one Haydn—
and they are all geniuses.

C. W. CHRISTIAN
Waco, Tex.

Presbycusis

® | would like to comment on the effect loud
music has on the hearing levels of listeners.
Although 1 am no expert in this field, | have
studied the science of audiology for one and
one-half years. Audiology as a field was born
out of the necessity for the care and rehabili-
tation of the overwhelming numbers of ser-
vice personnel who suffered hearing losses
owing to exposure to intense noise in World
War I1.

To begin with, continued exposure to in-
tense noise can and does create hearing loss.
But the problem is that individuals vary in the
susceptibility of their ears to damage from
such exposure. Factors such as length of ex-
posure, intensity of the sound, and the fre-
quency bandwidth of the noise affect various

(Continued on page 14)
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BEFORE WE MADE THE NEW YAMAHA RECEIVER,
WE MADE THE ORCHESTRA.

The new Yamaha receiv-
er and other stereo com-
ponents emerged from a
unique eighty-year involve-
ment in music and sound.

Years ago Yamaha estab-
lished new standards in
wind instrument precision,
piano sound, guitar crafts-
manship, organ electronic
technology.

Our engineers didn’t just
sit down and create those
standards—they evolved
them, and the same is true

in their latest audio achieve-

ments.
To reach their goal of

maximum truthful repro-

duction, they had Yamaha'’s
three-quarters of a century
sound experience to draw
from.

And they developed new

technology to match and ex-

ceed the kind of quality

performance (low distor-

tion) usually found on
“separates’ at the high-
est price levels.

A New Engineering.

They developed a new
kind of engineering philos-
ophy, too.

Because they conceived
this quality standard not
for just the highest priced
Yamaha components, but
for the whole line!

The result is low distor-
tion performance, typically

at .08%, available to receiv-
er and amplifier buyers
in all competitive price
ranges.

Compare the specs on the
new Yamaha components to
any of their competition.

But don’t stop there—
compare them to your idea
of an ultimate component
selling for any price.

We're confident of the
outcome.

arcssianoN @

poweR @

The Powerful Truth.

The new Yamaha CR-800
recetver, for example, packs
a powerful 45 watts per
channel RMS (both chan-
nels driven, 8 ohms, 20-20
kHz) to give you the full
force of a big crescendo, or
full audibility of a delicate
piccolo solo.

Sophisticated Tuner.

The CR-800's FM tuner
section is the first to utilize
negative feedback around
the multiplex demaedulator.
This achieves superb sepa-
ration (45 dB) and reduces
MPX distortion to 0.05%.
And Yamaha Auto Touch

tuning allows the electron-
ics to fine tune the station
for minimumdistortion (and
keeps it there).

msrgﬁss :
1 a

Ten position control.
Loudness control takes
speaker efficiency, room
acoustics, and other factors
into consideration, to give
you the tonal balance of
lows, middles, and highs you
like at all volume levels.
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Multiples and Mixes.

For the multiple tape
deck owner, the 300 has a
five-position tape monitor
selector to easily control
two stereo tape record/
playback circuits for record-
ing on one or both decks
simultaneously, for copying
from one recorder to an-
other, or for reproducing or
monitoring on either.

Other features include a

CIRCLE NO. 60 ON READER SERVICE CARD

separate microphone pre-
amp and volume control, a
two-position low filter (20
Hz-70 Hz) and a two-posi-
tion high filter (8 kHz-
blend). And LE D’s for
critical indications.

Homemade Philosophy.

The 800 fully incorporates
all the years of electronics
technology, metal working,
machining and wood work-
ing pioneered by Yamaha in
the music field.

Most of the various parts
of Yamaha stereo equip-
ment are made by Yamaha,
in our own facilities, for
stronger quality control.

And like Yamaha music
products, Yamaha compo-
nents are covered by an un-
usually long warranty—5
year parts, 3 year labor—
and a national service and
dealer network.

Audition the Yamaha CR-
800, and all our new com-
ponents, at your nearby
Yamaha dealer.

© YAMAHA



It takes guts to offer
a S-year warranty.
Good guts.

Every Jensen high fidelity speaker comes with a 5-year
warranty. It's the best in the business — an unconditional,
5-year warranty. And Jensen has the guts to give it to you.
Good guts, as in our Models 4, 6 and 3, that have woofers
with heavy magnets and Flexair ® suspension for
exceptionally clear sound. Or guts like our Sonodome®
ultra-tweeters which respond well beyond audible ranges.
Or, our mid-range elements with tuned isolation chambers

to eliminate distortion. And special computer-designed
crossover networks for optimum tonal blend.
It's everything you need for excellence in speaker
systems. It's the good guts inside Jensen.
JENSEN SOUND LABORATORIES ‘

Division of Pemcor, Inc. Schiller Park. lllinois 60176
CIRCLE NO. 20 ON READER SERVICE CARD

individuals differently with respect to the de-
gree of hearing loss. Unfortunately, the only
sure way to determine whether your ears are
“tough” or “tender” is by demonstrating a
loss of hearing; then it's too late.

Most noise-induced hearing losses fall in
the 3.000- to 6,000-Hz range, with the majori-
ty of these showing a “dip” or *‘notch™ in the
audiogram at either 4,000 or 6.000 Hz. These
losses usually start out as only temporary. All
of us have experienced this—the stuffiness
and ringing in our ears after a loud concert. for
example. Normally we experience this “‘tem-
porary threshold shift” for only a few hours or
a couple of days at most. But continued and
frequent exposure to these intense sound lev-
els can cause permanent damage (permanent
threshold shift). As stated previously. the
amount of this hearing loss varies with the
individual.

For most people, continued exposure to
noise levels above approximately 85 dB will
produce some degree of hearing loss. Re-
searchers are still arguing about exactly how
intense noise causes damage, but two factors
are known to be certain: (1) the damage oc-
curs in the inner ear (sensory or neural, or a
combination of the two): and (2) while many
outer- and middle-ear disorders can be cor-
rected through various surgical techniques,
damage to the inner ear is irreversible and
permanent. In many cases this loss of hearing
is also accompanied by a loss of discrimina-
tion, so a hearing aid provides little or no ben-
efit for those manifesting this type of loss.

Will the temporary hearing loss produced
day after day and week after week ultimately
become permanent? The answer is “'yes.” if
the noise is loud enough and ifthe exposure is
repeated often enough. But, unfortunately,
we do not know how loud and how long is
enough. Other factors such as social stress.
arteriosclerosis, and cardiac disease may also
be important contributing factors in this type
of loss and are currently under investigation.

For those interested. appended is a list of
suggested readings for further pursuance of
this subject:

Jerger, James & Susan. “Temporary Threshold Shift
in Rock-and-Roll Musicians.” Journal of Speech and Hear-
ing Research, Vol. 13 (March 1970), pp. 221-224,

Rosen. Bergman, Plester. El-Mofty. Satti. “‘Presbycusis
Study of a Relatively Noise-Free Population in the Sudan.”
Ann. Otol., 71:727-743 (L962).

Schmidt, P.H., “Presbycusis: The Present Status.” /nf.
Audiol.. Supplement 1 (1967).

Glortg, A., & Davis. H.. "Age. Noise and Heuring Loss.”
Ann.Otol,, 70:556 (1961).

Baron. Robert Alex, The Tyvranny of Noise (NY. St
Mary’s Press, 1970).

Burns, William. Noise and Man (Philade!phia. Lippincott.
1969).

Davis. Hallowell. & Silverman, S. Richard. Hearing und
Deafness (NY. Holt. Rinehart & Winston. 1970), Chaps. §
and 9.

Kryter. Karl D.. The Effects of Noise on Man (NY, Aca-
demic Press, 1970).

Ward & Friche, Noise as a Public Health Hazard
(Washington, D.C.. American Speech and Hearing Assoc..
ASHA Reports 4. February 1969).

Weich, Bruck & Annemarie, Physiological Effects of
Nois¢ (NY . Plenum Press. 1970).

Yerges. Lyte F.. Sound. Noise and Vibration Control
(NY. Van Nostrand Reinhold Co.. 1969).

Newby. Hayes A., Audiology (NY, Appleton-Century-
Crofts, Educational Division. Meredith Corporation. 1972).
Chap. 9.

REX HAWORTH
Albuquerque, N.M.

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 traceAbility of Pickering’s cartridges makes possible...

The best

of both

For the World of STEREO AND MATRIX
— XV-15 SERIES

At the top of the XV-15 Series of 8 fine cartridges is the 1200E,
the furthest advance achievable today —and perhaps in the for-
seeable future—in stereo cartridge design and performance.
Its exceptional ability to pick up all the material recorded at the
lightest possible tracking forces plus its tracing ability at high
frequencies make it totally unique.

And all of Pickering's exhaustive testing shows that the 1200E
is superior in the flatness of its frequency response and chan-
nel separation in comparison to competitive cartridges.

worlds

For the World of DISCRETE 4-CHANNEL
— UV-15 SERIES

The discrete 4-channel system requires completely new car-
tridges that could not only faithfully reproduce the 20 Hz to
20 kHz AM signalis, but also the 30 kHz FM modulated signals.
This requires exceptional ability to trace high frequency sig-
nals. The UV-15 Series cartridges perform in a superior man-
ner by avery test, and are capable of satisfying all technical
and aesthetic requirements for playback of both discrete and
stereo discs. Moreover, the stylus on UV-15 cartridges is de-
signed to reduce record wear.
TM— Pickering Trademark

For further information write to Pickering & Co. Inc., Dept. SR, 101 Sunnyside Blvd.. Plainview. New York 11803

XA
The Best of Both Worlds...k@{,,_i_d

\. X
e

% @ PICKERING
“for those who can the difference”

~

e
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NEW PRODUCTS

THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

Pilot 540 AM/Stereo FM Receiver

® AMONG Pilot’s latest products is the
Model 540 stereo receiver with a rated
power output of 40 watts per channel
from 20 to 20,000 Hz when both chan-
nels are driven into 8 ohms. Harmonic
distortion is 0.3 per cent and intermodu-
lation distortion is 0.5 per cent, both at
rated output. Frequency response is 20
to 20,000 Hz =1 dB, and signal-to-noise

ratios are 75 dB (high-level inputs) and
65 dB (phono inputs).

On FM, the 540’s IHF sensitivity is
{.8 microvolts, with a capture ratio of
1.5 dB and 65-dB alternate-channel se-
lectivity. Image and i.f. rejection are 80
and 90 dB, respectively; spurious-re-
sponse rejection is 90 dB. Harmonic dis-
tortion at full modulation is 0.4 per cent
in mono, 0.7 per cent in stereo, with an
ultimate signal-to-noise ratio of 65 dB.
Stereo separation is 40 dB at 400 Hz.

The Pilot 540 has knobs for input
selection, volume, balance, and bass and
treble. The tone controls are separate for
each channel and are concentrically
mounted. Two phono inputs are provid-
ed, plus a front-panel input for micro-
phone and front-panel jacks for stereo

headphones and tape dubbing. Pushbut-
tons introduce such functions as tape
monitoring, high-cut filter (—12 dB at
10,000 Hz), loudness compensation
(+10 dB at 100, +4 dB at 10,000 Hz),
and switching between main and remote
speakers. The tone controls have a range
of =12 dB. The preamplifier outputs and
power-amplifier inputs are brought out
to jacks on the rear panel to facilitate
connection of an intermediate device
such as an equalizer. A single tuning
meter reads channel-center for FM and
signal strength for AM; there is also a
beacon light to indicate optimum FM
tuning. The receiver comes with a wal-
nut-veneer wood cabinet. Dimensions:
18 x 58 x 13%2 inches. Price: $419.90.
Circle 115 on reader service card

Ortofon Speaker Systems

® A line of three new speaker systems
being imported by Ortofon consists of
two- and three-way designs with wide-
dispersion drivers arranged in conven-
tional front-firing configurations. The
Ortofon woofers employ special con-
struction techniques intended to reduce

drive asymmetry and response-time de-
lay in their electromagnetic drive sys-
tems, while the high-frequency drivers
are designed for maximum dispersion
with a minimum of diffraction effects.
The smallest of the systems, the two-
way Model 225, has a 10-inch woofer
and 3Yz-inch dome mid-range/tweeter
with a crossover frequency of 1,800 Hz.
Woofer size is the same for the larger
Model 335 (shown), while the mid-range
(600 to 5,000 Hz) is handled by a 5-inch
cone driver and the high frequencies by a
¥s-inch dome-type tweeter. The top-of-
the-line Model 445 is similar, but em-
ploys two 8Vs-inch woofers with dif-
ferent resonant frequencies. These cross
over to the mid-range driver at 500 Hz.
The operating frequency ranges for
the three systems are 35 to 20,000 Hz,
35 to 40,000 Hz, and 25 to 40,000 Hz,
respectively. They are rated for continu-
ous power-handling capabilities of 45,

50, and 90 watts per channel: sound-
pressure level for a |-watt input at a dis-
tance of one meter is 92 dB for the
Model 225 and 90 dB for the other two.
Impedance, said to be very uniform and
essentially resistive, is 8 ohms for all
three. The Ortofon systems have rectan-
gular enclosures with acoustically resis-
tive ports that serve to damp the woofer
without contributing materially to the
sound output. On the two larger speak-
ers, five-position level switches vary the
output of frequencies between 500 and
20,000 Hz in 1Y2-dB steps. The cabinets
of all three models are finished in walnut
and have removable grilles of black
cloth. Dimensions are approximately 21
X 11Y2 X 9Y4 inches (Model 225), 23Y/2 x
13 x 9Y4 inches (Model 335), and 26%4
X 15 x 9Y4 inches (Model 445). Prices
(in the above order) are: $139, $199,
and $350.
Circle 116 on reader service card

BGW Four-Channel Preamplifier

® THE BGW Quadraphonic System
Control Center is an elaborate switching
and equalization unit for two- and four-
channel systems with inputs for tuner,
two tape decks, and two phono car-
tridges. An array of sixteen pushbuttons
permits the switching of any input chan-
nel into any of the four output channels.
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Each of the four channels has a three-
band equalizer, with the bands con-
trolled by separate slider-type switches
spanning =12 dB in 2-dB steps. The cen-
ter frequency at which each slider acts is
switch-selectable, with a choice of 31.5,
63, or 125 Hz for low frequencies: 250,
500, 1,000, or 2,000 Hz for mid frequen-
cies: and 4,000, 8,000, or 16,000 Hz for
high frequencies. Pushbuttons permit
routing an equalized signal to the inputs
of either or both tape decks.

The preamplifier has front-panel jacks
for two four-channel headsets, driven by
a built-in, four-channel amplifier provid-
ing a total of 15 watts continuous into 8
ohms from 20 to 20,000 Hz with less
than 0.15 per cent harmonic or intermod-

ulation distortion. Headphone volume
is adjusted by a knob separate from the
master volume control. The balance con-
trol is a “joystick” device. Separate
on/off switches are provided for the
preamplifier and the associated power
amplifier. Specifications for the center
include a maximum output of 2.5 volts
into 600 ohms or more, with less than
0.02 per cent harmonic distortion and
0.006 per cent intermodulation distor-
tion. Sensitivity is 1 volt out for 1 milli-
volt in at the phono inputs, and the same
output for a 100-millivolt input at the
high-level inputs. Frequency responses
are 20 to 20,000 Hz =0.1 dB (high-level
section) and =0.25 dB across the full
(Continued on page 18)
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Introducing

the KLH
Research X

Model Sixty
Turntable:

A solid

friumphin

human

engineering.

There are more manual turntables
to choose from these days than ever
before. And most of the better models
share many of the same fine features
and specifications.

Sowhy make aturntable? (And we
are making it—not just slapping our
name on someone else’s product. Every
partis hand assembled in our plantin
Cambridge; Moss.)

The answer is in the product itself.
The Model Sixty is a two speed, belt-
driven, tfranscription quality turntable
that combines all of the most wanted
features with exceptional performance
and a maximum of something we call
"human engineering’”

Whatis human engineering?

It'sdesigning an electro-optical
system thatautomatically shuts off the
turntable atthe end of the record and
gently lifts off the tonearm. This is achieved
through the use of a lightdetector resistor

(shown here) rather than a mechanical
device which would have to be tripped by
the side force of the tonearm. Since our
system requires noside force, it virtually
eliminates all potential distortionand
side thrust problems.

Human engineering isdesigning a
special low massaluminum tonearm and
unique low friction pivot block and post
assembly to such exacting standards that

A

usage deterioration and performance
deviation isall buteliminated.

Human engineering isdesigning all
of the electronic controls intoan upright
module for incredibly simple and
convenientoperation. t'salse making
the controls feel as good as they look.

(Justone touch and you know there's
something substantial here.)

In short, human engineering is
finding out what people wantand need
in a productand putting it there. That's
why the Model Sixty alsc features push-
button electroniccueing, antiskating
control, a discrete suspension system that
minimizes rumble; acoustic feedback and
vibrations, one piece dynamically
balanced platter, 24-pole synchronous
motor and every other important feature
you could want in a precision turntable.

Allfor$150.

Now that'shuman engineering.

The Model Sixty. Another superb
new product fromKLH ResearchX—a
new era inaudio.
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For more information,
visityour KLH
dealer or write to
KLHResearch &
DevelopmentCorp.,
30CrossSt,
Cambridge, Mass. 02139,

Specifications

Rumble: -58 dB (CBS-RRLL), exceeds DIN
requirements.

Wow & Flutter: .09%, lower than one haif of DIN
requirements.

Trocking Force: Continuously adjustable from 0.5
to 4.0 grams, with precision calibrated scale.
Average Absolute Tracking Error: 0.5°

less than 0.01 radian.

Arm Structure: Low inertia, precision ground,
high strength aircraft aluminum alloy.
Suspension: Tripoint seismic suspension of arm
and turntable on single precision casting, damped
to minimize influence of external vibrations
causing high order resonances.

300 RPM Motor: Precision polyphase synchronous
low speed metor for minimal vibrations and
optimum instantaneous speed accuracy and
freedom from counter-rotation.

Timing Accuracy: Better than 5 seconds per
average LP side; twice as good as DIN
requirements.

Speeds: 334 & 45RPM

Record Sizes: 7/ 107 12"

Operates on: 105-125 volts, 60Hz only, pilot light
indicates power "ON"

Dimensions: 17" (W) 13%" (D) 6%" (H) with

dust cover.
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' (11T
| BT ‘
[ AR N NEN]]
KLH Research X Division

KLH Research 8 Development Corp.
30 Cross St., Cambridge. Mass. 02139
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THE LATEST IN
HIGH-FIDELITY
EQUIPMENT

RIAA range for the phono section. Sig-
nal-to-noise ratio is 90 dB for the high-
level inputs; for the phono inputs, the
noise level is the equivalent of an input
of less than 0.8 microvolt. The unit’s

dimensions are 19 x 7 x
Price: $849.

An optional plug-in CD-4 demodula-
tor and a matrix decoder will be avail-
able in the near future (prices as yet un-

10 inches.

specified). The preamplifier can also be
used with an optional remote switching
box ($139) for the various input sources
and power amplifiers.

Circle 117 on reader service card

Nakamichi Model 500
Stereo Cassette Deck

® THE Model 500 is the least expensive
of the Nakamichi cassette decks, and the
first to employ just two tape heads (erase
and record/play) instead of the three on
the more elaborate models. The dual-
function record/play head is designed to
propagate a ‘‘focused” recording-flux
field of carefully controlled shape and

size, which according to the manufactur-
eris beneficial in reducing distortion and
high-frequency bias erasure. The result-
ing increase in recording headroom is
reflected in the calibration of the record-
ing-level meters, on which 0 VU corre-
sponds to a level several decibels higher
than usual. The meters are peak-reading
devices, calibrated over an exceptional-
ly wide range of 45 dB.

The Model 500 incorporates Dolby-B
noise-reduction circuits and three-posi-
tion bias and equalization switches for
standard, chromium-dioxide, and Nak-
amichi EX tapes. A peak-limiting circuit
can be switched in to prevent recording
levels from exceeding 0 dB on abrupt
high-level transients. The five recording-
level controls are of the slider type. Two
are provided for line sources, and three
for microphones: left, right, and a center-
channe! blend. The deck also has a

memory-rewind feature to return the
tape to any preselected point at high
speed when activated. The transport
employs a special d.c. servo-motor.

Frequency response of the Model 500
is 40 to 17,000 Hz for EX tape and 40 to
16,000 Hz with chromium dioxide, both
#3 dB. Signal-to-noise ratios for the two
tape types are better than 55 and 58 dB,
respectively (weighted, with Dolby cir-
cuits on). Harmonic distortion at 1,000
Hz is less than 2 per cent for a 0-VU
recording level. Wow and flutter are
under 0.08 per cent. The Nakamichi 500
has dimensions of 15 x 4¥2 x 10 inches.
Its base and top plate are of black mold-
ed plastic, with metallic trim. Price:
$399. A battery-powered version of the
machine is available with carrying case
and shoulder strap as the Model 550.
Price: $499.

Circle 118 on reader service card

Pioneer SE-700 Stereo Headphones

® A unique application of the piezoelec-
tric effect is featured in the Pioneer SE-

700 stereo headphones. High-polymer
film diaphragms coated with metal elec-
trodes are used. Applying an a.c. voltage
to the electrodes produces dimensional
changes in the film that cause the dia-
phragm (because of its curvature) to flex
in and out, creating an acoustic output.
The SE-700 has relatively flat earpieces
that are acoustically open in back and
cushioned with plastic-covered foam
rings. Pivoting yokes hinge the earpieces
to the padded headband, which is ex-
tendable for fit. The frequency range of

the phones is 20 to 20,000 Hz. They are
designed to be driven directly from an
amplifier or receiver headphone jack
rated at 4 to 16 ohms. The phones pro-
duce an output of 100 dB for a 3-volt
drive signal and can handle inputs in ex-
cess of 30 volts. They present a capaci-
tive load of approximately 0.1 microfarad
to the driving amplifier. The phones
weigh 13 ounces exclusive of their 10-
foot cable and standard three-conductor
phone plug. Price: $79.95.
Circle 119 on reader service card

Philips SC-102 Stereo Preamplifier

® THE SC-102 stereo preamplifier from
Philips is a straightforward design em-
phasizing low noise and distortion under
all signal and loading conditions. The
controls include an input selector with
positions for magnetic phono and three
high-level sources (tuner, tape, and aux-
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iliary), continuously variable bass and
treble controls (with “defeat™ switches
to remove them from the circuit when
desired), balance, volume, and a mode
selector with positions for stereo, re-
versed stereo, mono, and either channel.
Switchable loudness compensation, a
subsonic low-frequency filter (—3 dB at
20 Hz, —14 dB at S Hz), and a tape-
monitor switch are provided. The bass
control has a range of =18 dB at 20 Hz;
the treble control’s range is =15 dB
at 20,000 Hz. The rear panel holds all
the input and output connectors, plus
two switched and one unswitched a.c.
convenience outlets. -

The rated output of the preamplifier
is 2 volts. into -600 ohms, or 10 volts

into an open circuit. Harmonic and in-
termodulation distortion, referred to a
2-volt output, are respectively 0.05 and
0.02 per cent. The signal-to-noise ratio
(weighted) for high-level inputs is 100
dB; the corresponding figure for the
phono inputs is greater than 80 dB. The
input impedance for high-level sources is
50,000 ohms. The phono inputs will ac-
cept signals up to 250 millivolts before
overload occurs. The basic preamplifier
frequency response is 2 to 120,000 Hz
+0.5 dB, or =l dB for the phono inputs
over the specified RIAA range. The SC-
102 comes in a metal cabinet with dimen-
sions of 12%2 x 4 x 9 inches. Price:
$299.50.
Circle 120 on reader service card
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He listens to it T
with AR speakers 7 CRiNRLL

.| STEREO 1

A lot of celebrated musicians pay AR
speaker systems the finest compliment
possible: they use them athome.

Karl Bshm, who conducts the most
distinguished orchestras all over the
world, has AR speakers at home.
Conductors Seiji Ozawa and Herbert von
Karajan, and baritone Dietrich
Fischer-Dieskau listen with AR speakers.
So do jazz trumpeter Miles Davis and
singer Judy Collins.

Many musicians would seem to agree
with the AR philosophy of accurate ~as
opposed to “pleasant™sound reproduction.
After all, the aim of a speaker system is to
give you the music and let you forget

the speakers.

Try it soon. There’s a five-year guarantee

that your AR speakers will perform as
well as Karl B6hm’s.

Karl Bohm chose the AR-3a: $295

The AR-7: almost as good: S75

Acoustic Research

US office:
10 American Drive e e EEEEE LT =
Norwood, Massachusetts 02062 Please send:
1 AR Demonstration Record
“The Sound of Musical Instruments”
($5 enclosed)

1
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! [0 A Free Copy of the new AR Catalog
1
1
1
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1
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1
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International office:
High Street, Houghton Regis,
Bedfordshire, England

A TELEDYNE COMPANY

In Canada: N i
A C Simmonds & Sons Ltd ame:
Ontario Address:
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Thenew
Micro-Acoustics
QD1

Stereo Phono
Cartridge:

It will make
any well
recorded LP
sound exactly

like its master
tape.

Recently at a trade
show in Chicago, we in-
vited audiophiles to
compare a master tape
with a stereo disc cut from
the tape. The tape and the disc
were played through the same elec-
tronics and the same loudspeakers. The
only difference was that a tape deck was
used to play the 15 IPS master and a
turntable with our QDC-1 Stereo Car-
tridge (Pat. Pend.) was used to play the
commercial pressing. Without fail, lis-
teners could not hear a difference be-
tween the disc and its master.

Until the advent of the QDC-1,
there really wasn’t a cartridge on the
market that could make a stereo record
sound as good as its master tape. So
cartridge manufacturers didn’t have to
deal with an absolute standard of mea-
surement for their product. Customers
were asked to choose between the
“sound” of one cartridge or another.
The fact is that a cartridge shouldn’t
have any sound of its own. Ideally it
should just be a direct link between the
record groove and the preamp input.
And that’s precisely what the new
QDC-1 is—an ultra precision compo-
nent that will radically change the way
all cartridges are judged.

Hearing is believing

Visit your Micro-Acoustics dealer
and ask him to demonstrate our new
QDC-1 cartridge (available in spherical,
elliptical and Quadra-Point™/ CD-4
configurations). Prices range from $100
to $120. Bring a record of your own
and let him show you what the QDC-1
can do for your music. For technical
information and a dealer list, write to:

8 WESTCHESTER PLAZA

Il' a ELMSFORD. NEW YORK 10523
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ANSWERS -

By LARRY KI_EIN Technical Editor

European Voltage Adapter
I have a portable cassette re-
e corder that operates on batteries
or its own built-in a.c. line cord. I was
about to buy a “‘step-down" transformer
to convert the 220-volt European line
voltage to 120 for use with my recorder,
but I was told that the line frequency
difference (50 Hz vs. 60 Hz in the U.S.}
would cause the tapes to run off-speed.

Is this true?

A. STAUNING
Palo Alto, Calif.

A It would be true if you were at-
e tempting to use such a transform-
er with an open-reel or cassette machine
that normally was meant to operate only
from the a.c. line (or did not have a
special motor). However, since the a.c./
battery machines all have d.c. motors
(an internal rectifier converts the line
a.c. to d.c.), their speed of operation
should be unaffected by the line fre-
quency. The transformer is okay.

Equipment Mounting

I've decided to mount my equip-
Q. ment on shelves, and before I
plunge right in | thought it would be a
good idea to “‘ask the experts.”” Do vou

have any specific suggestions?
GEORGE COHAN
Des Moines, Iowa

A I'm not sure that 1 qualify as an
e “expert” in regard to stereo
shelving, but here’s the way | approach
it. It’s best not to use a bookcase type of
cabinet or floor-standing pole brackets.
particularly in old houses, because
springy floors may cause your tone arm
to respond to any walking about (not to
mention dancing!) in the vicinity of the
installation. In addition, a free-standing
bookcase, because of its large unsup-

ported panels, may pick up the acoustic .

energy put out by your speakers and feed
it back into your record player. The re-
sult, at best, would be a reverberant
blurring of the sound; at worst you might
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provoke a loud howl or roar whenever
the volume control on your amplifier
was turned up past a certain point,

The best sort of arrangement would be
open shelves attached to the walls using
standards and brackets. If you have an
available brick wall, fine. Otherwise, try
to locate the 2 x 4 studs within the walls
and screw your standards to those. Keep
your speakers off the same shelf that
holds your turntable and, to prevent
hum, locate your turntable so that the
tone arm is at least a foot or so away

BRACKET

PLYWOOD PLATFORM = 5
SCREW EYES ™

from all high-current power transform-
ers. (They are the large black metal ob-
jects found mounted within all amplifier
and receiver chassis.)

If, despite all your efforts, there still
seems to be feedback to your turntable,
you might try the spring-mounting tech-
nique shown above. The springs should
be selected so that there is a siow bounce
(perhaps 5 or 6 per second) from the
floating sub-base when the turntable
is pushed down and released. Another
effective shock mounting is provided by
a heavy sub-base sold by Discwasher. In
the Discwasher unit, a slab of marble is
mounted on damped resilient springs
that should decouple your turntable from
anything short of a seismic disturbance.

Longevity and A.C. Switching
I am told that there are valid rea-
e sons for keeping TV sets operat-
ing at a reduced voltage when in the
“off”" condition, but 1 was wondering if
the same situation applies to solid-state
(Continued on page 22 )
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Model TX-330

AM/FM Stereo Receiver
Superb stereo with built-in 4
ch. Matrix synthesizer! Has a
direct cpld. diff'l amplifier; 2
tape monitors & dubbing; fine
FM Muting & Sensitivity; ac-
cepts 2 sets of speaker systems.
Delivers 177 W. RMS power per
chan, 20-20,000Hz @ 8 Ohms;
0.5% T.H.D.

$299.95

Model TX-560

AM/FM Stereo Receiver
Distinguished quality in a class
by itselft Accepts 3 sets of
speaker systems. Has direct
cpld. diff'l amplifier, built-in
thermal protection; transient
killers; 2 tape monitors, dub-
bing, R/L separable controls.
Provides 43 W. RMS power per
chan, 20-20,000Hz @ 8 Ohms; 02%
T.H.D.: 1.8u V FM Sensitivity.
$449.95

Model 8

2/Way Bass Reflex

Speaker System

A first for Onkyo . . . with
tuned port for rich, overall
response. 30W (max) power
capacity; 8" woofer (ported
cap); 2" cone tweeter; 2/Way
crossover network. Equally ef-
fective with low power. Smartly
styled resonance-free cabinet
has walnut-grained, vinyl
finish.

$89.95

Model 25A

3/Way “Linear” Suspension
Speaker System

The incomparable sound of
our top rated Model 25 in a
smartly re-styled, modern
cabinet with luxurious walnut-
grained finish. Has hearty bass
and superb balance; 14"
molded woofer; domed
radialor mid-range and tweeter;
3/Way crossover network.
Handles 60W (max.} power
with ideal transient response.
$249.95
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ONKYO
gives you

4 new ways
to enjoy

the sound
of the 70!

And years from now, these superb Onkyo
components will still be new — 1n quality, per-
formance and reliability! That's because Onkyo
consistently provides the most advanced
design equipment — each including unusually
fine quality innovations . . . years ahead of
their time. These latest models are a prime
example — offering outstanding performance
and distortion-free response at a sensible price.
Prove it to yourself and audition Onkyo today.
Compare the craftsmanship, the attention to
detail, the feel of genuine quality. Look at the
specifications and features, and read the ex-
perts opinions. Your one logical choice is
Onkyo . . . Artistry in Sound. A full line of
receivers, tuners and amplifiers; the
revolutionary TS-500 fully automatic 4-Ch.
Receiver; and exciting, 2 and 3 Way Scepter
speaker systems — for the sound of the 70’s!

ONKYO
s Artistry in Sound
2l

Onkyo Sales Section/Mitsubishi Internationat Corp.
Eastern Office 25-1343rd Ave Long island City NY 111011212) 729-2323
Midwest Office 939 Sivert Drive Wood Dale !l 60191 1312) 585-2970
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Minoita helps you
balance your dﬂy.

Life’s simple moments take on new meaning with a camera responsive
enough to capture the fleeting moment.

You're comfortable with a Minolta SR-T from the moment you pick it up.
This is the 35mm reflex camera that lets you concentrate on the picture,
because the viewfinder shows all the information needed for correct ex-
posure and focusing. You never have to look away from the finder to adjust
a Minolta SR-T, so you're ready to catch the one photograph that could
never be taken again.

And when subjects call for a different perspective, Minolta SR-T cameras
accept a complete system of interchangeable lenses, from “fisheye” wide
angle to super-telephoto.

For an uplifting experience, try a Minolta SR-T. For more information,
see your photo dealer or write Minolta Corporation, 101 Williams Drive,
Ramsey, New Jersey 07446. In Canada: Anglophoto Ltd., P.Q.

P —

ey B miriota
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Minolta SR-T Cameras

Is your camera o means of self-expression? If so, enter the Minolta Creative Photography Contest. Grand
Prize: two weeks in the South Sea islands for two, $1000 cash, ond o Minolta SR-T 102. 1428 other valu-
oble prizes will be awarded. Nothing to buy. Minolta equipment not required. See your Minolta dealer
for details and registration. Or write: Minolta Creative Photography Contest, Box 1831, Blair, Neb. 68009.
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hi-fi components. Could you prolong the

life of the equipment by leaving it on,
rather than turning it on and off?

ALLAN EDMUNDS

Boise, 1daho

I checked my reactions to Mr.

« Edmunds’ question against those
of several amplifier manufacturers and
found the following: at least one ampli-
fier manufacturer had his power-supply
circuit arranged so that as long as the a.c.
line cord was plugged in, his amplifier
was “‘on,” although the circuits were fed
greatly reduced voltage. The main rea-
son for this was to prevent loud thumps
at the instant of turn-on.

The so-called “instant-on” TV sets
also were set up to receive reduced volt-
age when switched “‘off,” but for dif-
ferent reasons. These sets all used tubes
which (like electric-light bulbs) suffer
“thermal stress” and tend to blow out at
the moment of the turn-on current surge.
If the tube (or bulb) is always on (with
reduced filament current), such a ther-
mal shock does not occur and the useful
life is extended. And, of course, there’s
no warm-up delay when the set is
switched on.

Although there is some slight theoreti-
cal advantage achieved by leaving some
components constantly on at reduced
voltage, considering all the factors of re-
liability and cost, it’s best to turn your
equipment off when it is not being used,
unless for some reason you need to use it
at frequent intervals but nor continuous-
ly. In that case, leave it switched on until
you are finished for the day.

Record-Player Maintenance
Where could 1 get a book that
e covers the complete mainte-
nance of automatic record changers? 1
would like to be able to service my own

player ifit gets into trouble.

RoNALD CRAWLEY
Ogden, Utah

Although there are operating prin-

« ciples common to all record play-
ers, the individual mechanisms can vary
radically from brand to brand and even
from model to model within a given
brand. A general-purpose record-player
manual will therefore be of little practi-
cal use unless it covers the specific mod-
el you are concerned with. Most record-
player manufacturers have service notes
or manuals for their machines that are
available either free or for a small
charge. Write directly to the U.S. ad-
dress in your instruction book.

Because the number of questions we
receive each month is greater than
we can reply to individually, only
those letters selected for use in this
column can be answered. Sorry!
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three new no nonsense”
receivers from Scott

These new Scott AM-FM stereo receivers are designed for
music lovers who demand the most accurate sound repro-
duction the state of the art will permit, without unnecessary
features, controls, or complexities.

Their elegantly simple exteriors conceal all new elec-
tronics using the latest advances in circuit design and com-
ponentry. Our all new dual-gage MOSFET tuners offer the
cleanest FM reception yet achieved, especially in the stereo
mode. Our new double filter IF sections have a much
steeper limiting curve than most and improve selectivity
to 70 dB minimum.

The audible product of our new phase-locked-loop mul-
tiplex section includes dramatically improved background
noise suppression, especially on FM stereo, and virtual
elimination of FM pilot signal and sideband interference.
Stripped of the engineering jargon, this means you'll hear
the music which was there all along, but without the noise
which usually accompanies the signal.

When you play records, you'll appreciate the improved
signal-to-noise ratio and doubled headroom before phono
overload we've built into the preamps. Audible noise at

background listening levels has also been reduced to an
all-time low.

The amplifier sections are among the cleanest and most
powerful ever offered in integrated receivers at any price.
The R775 puts out 7C conservative Scott watts per channel
into 8 ohm speakers over the full 20 to 20,000 Hz frequency
range at less than 0.5% distortion, and delivers a full 110
watts per channel into 4 chm loads. The R75S and R74S put
out 50 and 40 watts, respectively, into 8 ohms.

The new Scott receivers combine functional elegance on
the outside with Scott’s traditional excellence based on
good old fashioned American craftsmanship on the inside.
Visit your Scott dealer today for a look and listen session
with the Scott “'no nonsense” receivers. We believe you'll
find they offer you value in musical and aesthetic enjoy-
ment unexcelled by any other stereo receivers at any price.

[1SCOTT

where innovation is a tradition
H.H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 01754
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AUDIO
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VIEWS AND COMMENT

By LARRY KLEIN

Technical Editor

@® [T appears, from several conversa-
tions I've had with William Dixon of the
Federal Trade Commission, that the
gentlemen of the FTC did not find STER-
EO REVIEW’S November article suggest-
ing an alternate means of implementing
their Power Rating Rule totally convinc-
ing. In the interest of keeping readers
abreast of developments in this import-
ant area, the following is a somewhat
abbreviated version of a note of clarifica-
tion sent to the FTC at their request.
(Some of the points discussed are best
understood, of course, by referring first
to the original article.)

FTC Objection 1: The use of the tone-
burst generator for the preconditioning
signal (instead of the presently required
audio-signal generator) constitutes an
extraneous aid. This objection is hard to
understand, since a tone-burst generator
is as much a standard instrument as the
audio-signal generator (required to pro-
vide the 1,000-Hz sine-wave drive sig-
nal) that it would replace for this portion
of the test. Such an instrument is readily
available commercially or, if desired, a
simple circuit to perform the same func-
tion could be built for under $15.

FTC Objection 2: The [-millisecond
(111,000 of a second) on at full power, 2-
milliseconds off preconditioning drive
signal will not precondition the amplifier
for one hour as required, but only for
one-third of an hour. 1 believe that any-
one familiar with engineering practices
would consider the suggested revised
drive signal as having a one-hour dura-
tion for any practical test or precondi-
tioning purpose. But, if the precondition-
ing time is a major stumbling block, then
I’m sure no manufacturer would object
to extending the preconditioning period
(with the revised drive signal) to 3 hours,
though such a change is both technically
and logically unnecessary.

It is worth clarifying here, however,
the purpose of “preconditioning,” which
unfortunately has become confused in
our discussions (and in the Rule) with
“life testing.” A preconditioning period
is intended only to ensure that the ampli-
fier’s operating conditions have stabi-
lized so that any measurements made
will be representative of normal perfor-
mance. A cold amplifier may perform
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marginally better in some areas (power
available) and marginally worse in
others (distortion). “Accelerated life-
testing,”” on the other hand, is a pro-
cedure used by manufacturers to elec-
tronically, thermally, and physically
stress equipment by subjecting it to ex-
tremes of temperature, voltage, and cur-
rent surges. The purpose is to provoke
failure of any “weak-link” parts.

The Commission apparently feels that
“heavy-duty” amplifiers may benefit the
home user in respect to durability or ser-
vice life. This would be true only if all
amplifiers had perrect parts installed and
were perfectly designed to withstand the
normal stresses encountered in con-
sumer installations. Then a reduction in
an amplifier’s operating temperature (or
its ability to withstand the one-third pre-
conditioning) could be a factor in deter-
mining its usable life. However, in this
imperfect world, the effect of heating is
only one of many factors that shorten
amplifier life and cause breakdown, and
it may not, in fact, be even a significant
factor among those many. If it were,
then those amplifiers that could present-
ly withstand preconditioning according
to the Rule would, as a group, have a
substantially better service record then
those that can’t. All the data I have been
able to accumulate indicate that they
don’t. Many manufacturers will, on spe-
cial order, redesign their high-power
amplifiers to serve special high-stress
requirements (that is, servo-motor driv-
ers, public-address amplifiers, and so
forth). In their view, the special heavy-
duty commercial requirements are just
that; such design achieves nothing for
the home user except an increase in cost.

The Rule states that it applies only to
amplifiers intended for ‘‘home-entertain-
ment purposes.” This means reproduc-
tion of music, voice, or even sound ef-
fects. The preconditioning test signal
should therefore be one whose charac-
teristics most closely resemble the wave-
forms of music, voice, or sound effects.
A pulsed or intermittent signal (such as 1
millisecond on at full power, 2 millisec-
onds off) does have those characteris-
tics; a continuous sine wave does not.

I understand that the Commission
may have some question as to the
time/amplitude characteristics of some
types of music (hard rock, for example)
and whether or not they may, in truth,
approach the one-third power level of
the preconditioning. It is easy enough to
resolve this question of the effect of a
given music signal on an amplifier’s heat-
ing. Connect up the amplifier as it would
normally be used. Drive conventional
low-efficiency speakers with a variety of
program material to the loudest desired
volume in a living room of average size.
Observe the temperature rise of the am-
plifier’s heat sinks and compare this with
the temperature rise produced by the Vs
power test, the Vio-power, and the

pulsed Ys-power test. This will cut
through the theoretical hassle and pro-
vide a practical answer to the question
of the “proper” preconditioning signal.

Perhaps it should be stressed that [ am
in full agreement with the intentions of
the FTC in this matter. My main con-
cern, like theirs, is the consumer. But |
am also concerned that the consumer not
be accidentally “injured” by a protective
rule that could easily mean his paying
more for an amplifier that under most
conditions provides no additional value
in respect to performance or durability.

® | wonder how many readers know
that the Institute of High Fidelity has a
program set up to produce new stand-
ards for all hi-fi components? The FM
tuner standard discussed by Julian
Hirsch (Technical Talk, November
1974) is the first IHF standard to be
formulated and adopted.

At the moment, the IHF Amplifier
Standard Committee members are still
preoccupied by the FTC rule problems.
but no matter what the final resolution of
the question (see “Amplifier Power-Qut-
put Ratings,” also in the November is-
sue), an up-dated |HF amplifier standard
is necessary. After all, the FTC rule is
intended only to regulate how amplifier
power is advertised so as to provide the
consumer with a common basis for com-
paring performance in that specific area.

However, amplifiers, like politicians,
certainly do not achieve virtue by power
alone. The FTC rule is not concerned
with such factors as signal-to-noise ratio,
transient response, overload characteris-
tics, sensitivity, and so forth, all of which
have significant effects on an amplifier’s
quality. For a comprehensive descrip-
tion of an amplifier’s performance, these
factors—and many more—need to be
spelled out and measurement techniques
specified. It is perhaps necessary to ex-
plain that “standard™ as the term is used
by the IHF (and others) refers only to
measurement, rating techniques, and
language. There is no quality or “class”
rating intended; the standard describes
how to test and specify the performance
of a 3-watt amplifier as well as it does a
300-watt unit. (The German DIN Stan-
dard does class equipment in various
categories of merit, but, as I understand
them, the specification categories are so
broad that they are of no real value to an
audiophile.) In any case, the IHF Ampli-
fier Standard Committee, of which I find
myself the chairman, will be addressing
itself to generating a new standard, and
suggestions and comments are invited.

I have a limited number of copies of
the old THF Standard booklet. and I
will be happy to send one to any engi-
neer who requests it on his company’s
letterhead, and includes an 8 x 10
stamped self-addressed envelope. Write
to STEREO REVIEw, Dept. IHF, One
Park Avenue, New York, N.Y. 10016.
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INTERNATIONALE
TESTBERICHTE UBERDAS

901 BOSE DIRECT/REFLECTING
LAUTSPRECHER SYSTEM.

“For the first time the critics all over the world are
unanimous in (their) verdict on a loudspeaker.”*

BELGIUM

La Revue des Disques de la Haute-Fidelit¢’- Jaques Dewévre
“It is grand! It is no longer recorded music... the
orchestra is there in front; and the atmcsphere of the
concert hall, all around!”’

DENMARK
Hobby bladet + Lyd & Tone - Claus Sgr=nsen

“The 901 can produce lower notes than any speaker [
have ever listened to...the class is elite....”

)
HOLLAND '
Disk - Jan de Kruif \
“The BOSE speakers ‘

belong to the small group
of the best and most
valuable speakers we know.
Without doubt, for some

it will be the very best.”

FRANCE

Revue du Son - Jean-Marie
Marcel und Pierre Lucarain
...901 with (its) equalizer
system. is absolutely tops...
sets new standards for
loudspeaker music
reproduction.”

The Mountain, Framingham, MA. 017@I1

AUSTRIA

*Oberosterreichische - Nachrichten Linz

“BOSE contains more technical innovatiors than any
other speaker of the last 20 years.”

U.S.A.
Stereo Review - Hirsch-Houk Laboratories
...I must say that [ hzve never heard a speaker system

in my own home which could surpass, or even equal,
the BOSE 901 for overall ‘realism’ of sound.”

The one review that really will convince
you is your own. We invite. vou to com-
pare the 901 SERIES II with any con-
ventional speaker,

and hear ths difference
for yourself.

For information
on the BOSE 901°
and BOSE 301
Direct/Reflecting®
speakers, and other
BOSE products, circle
your reader service
card or wrize us at
Dept. S.

MBS
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The charisma, the free-
dom, the security of fine
audio. Discwasher system;
the finestlongterm protec-
tion for precious records.
A purchase of special
meaning to reflect on the

person who cares.

Available fromfine dealers

nationwide at $15.00.

discwasherc.

909 UNIVERSITY, COLUMBIA, MO. 65201
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AUDIO

BASICS -~

By RALPH HODGES

GLOSSARY OF TECHNICAL TERMS_15

® Frequency is the rate (number of
complete events or cycles per unit of
time) at which any repetitive phenome-
non occurs. In the case of sound. the
repetitions are cyclical fluctuations of air
pressure. For example, the standard
pitch of A to which American orchestras
tune produces a complete high-and-low
pressure fluctuation (cycle) 440 times
per second in air and thus a frequency of
440 Hz (**HZz" is the unit of frequency)
Alternating house current in the U.S.
has a frequency of 60 Hz—60 complete
alternations in the direction of current
flow occur each second.

® Frequency response is a specification
that describes not only the frequency
range over which an audio component
has a useful (audible) output, but also the
uniformity with which all the frequencies
within that range are treated. For exam-
ple, a speaker system might have a fre-
quency range of 40 to 15,000 Hz (mean-
ing that it has measurable output at alt
frequencies within that span). However,
if its output at certain of these frequen-
cies is, say. 10 decibels below or above
its output at others, the speaker is not
likely to be a satisfactory reproducer. A
true frequency-response  specification
might read 40 to 15,000 Hz +3 dB,
meaning that no frequency differs in out-
put level from any other frequency by
more than 6 dB. The ideal is, of course,
“flat’”” frequency response —no frequen-
cy differing from any other ar all.

® Fundamental, a term used more often
in the context of music than electronics,
is the lowest frequency component in
any complex sound. When an oboist
plays A on his instrument so that the rest
of the orchestra can tune to it, his oboe
emits a complex sound composed (for
the most part) of a fundamental plus
numerous overtones or harmonics. But
the note A as indicated on his musical
score is the fundamental, which is equiv-
alent to 440 Hz. The overtones or higher
harmonics are contributed by the instru-
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ment itself. each musical instrument hav-
ing a particular overtone structure that is
largely responsible for its characteristic
sound.

The fundamentals of most musical in-
struments are well within the frequency
range of the average music-reproduction
system: it is the overtones that are of
very high frequency that may be “lost.”
However, some instruments (such as a
large pipe organ) can generate funda-
mental frequencies as low as 16 Hz—too
low for almost any speaker system.
When a music system attempts to re-
produce this sound, the fundamental is
lost and only the overtones are heard.

® Gain refers to an increase in the
strength of an electrical signal, and is
what amplifiers provide. Sometimes vol-
ume and level controls are called gain
controls, since they adjust the amount of
gain the amplifier introduces. In the spe-
cial case of FM antennas, the ‘“‘gain” at
the antenna’s output is actually the out-
put compared with that of a standard
reference dipole antenna which has been
assigned a “‘gain” of 0 dB.

® Ground means any point in an elec-
tronic circuit that is electrically neutral
—that is, a zero reference point for the
rest of the circuit. The term “ground”
itself is meant to suggest that such a
point is at the same zero voltage poten-
tial as old Mother Earth. The English.
in fact, use the term ‘‘earth” instead of
“ground.” If points in an audio circuit
that should be at ground potential (such
as the shield of a cable) are not, the pos-
sibility that electrostatic noise (usually
60-Hz hum) will be picked up and heard
through the speakers is greatly in-
creased. It is customary to connect cer-
tain audio components (such as turn-
tables) to the chassis of the receiver or
amplifier with a separate “ground wire”
to ensure that the phono-cartridge
ground leads and the turntable chassis
are operating at exactly the same voltage
potential as the amplifier.
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You'd swear it had
0'%'reels and 151ips.

Sony’s New 3-Head Stereo Cassette Deck.

#:4 PR EAD / GLOSKED LOGF DuUAL GAFSTAN

S0MN

NTRNED CADTYT I

Built-in dual 0.07% wow and Mic/Line Mixing.

Yocess DOlb * flutter and at 17/8 ips Previously available in reel-to-reel
P y- ! The TC-177SD features the .e only. Records two different sources
. : : - catures > sam : : :
% nults ] h
Applies Dolby Noise Reduction \ Closed Loop Dual Capstan Tape Drive sitnultaneously: microphone inputs

and line inputs (receivers, turntables,
other tape decks). Provides precise
fade-in/fade-out and cross-fading

to both recording and playback
simultancously for Tape/Source
monitoring with signal-to-noise

system as Sony’s finest reel-to-reel
decks. Isolates the tape path in the
tape head area from cxternal vibra-

ratio of 63db. : techniques,
tion and abnormal tape movement.

o Elimi.jates the cause pf modulation TheSony TC-177SD Sterco Cassette

Thl‘ee fel‘l’lte headS- distorrion and optimizes tape-to-head  Deck also features separate 3-position
Onec ferrite crasc head. Two separate contact. bias and EQ selector switches, peak

ferrite and ferrite record and playback | limiter, dual VU meters with LED
heads. Inside: core and pole picces are e - peak indicators, memory counter,
solid ferrite. Qutside: another precisely PrOfess“)nal feather stereo headphone monitor jack and

machined layer of ferrite. Ferrite and touch relay contl‘()ls. echo capability with the optional

ferrite heads last up to 200 times longer ) . q SB-200. This top-of-the-line Sony goes

than standard permalloy. They giveyou ~ Provides smooth, precise an for $699.95 at your Superscope dealer.
imme:diate response for all tape

wider frequency response and dynamic

range and better tape-to-head contact. travel modes.

And Sony’s exclusive three-head system .
T ———————

provides the added advantage of Tape/
Source monitoring. Broughttoyou by SUPERSCOPE.

© 1974 Superscope, Inc, 8146 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subicct to change without notice. Cansult the Yellow Pages for your nearest Superscope dealer.
Send for free catalog. “TM Dolby Labs, Inc
CIRCLE NO. 48 ON READER SERVICE CARD



Seven Speakers, One Message:
- “Lifetime Guaranteed”

Lifetime Guarantee

Radio Shack guarantees to the original owner
without time limitation the proper electro-
mechanical function of all Optimus® and Nova®
speaker systems in original, unopened enclosures,
providing that the system has not been abused
(our determination is final) and that the owner
provide transportation to and from the repair site.
Your system must function properly or Radio
Shack will repair it FREE OF PARTS AND LABOR
CHARGES — today, tomorrow, forever! This
guarantee is honored at all Radio Shack stores
from coast-to-coast. Your receipt is all you need R
to obtain lifetime free service. 3
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Realistic Optimus and Nova
Speakers — America’s Best Buy!

Radio Shack puts more into its famous Optimus
and Nova speakers by leaving a few things out.
Things like middleman profits. Because we
design our own speakers, you get better quality
control, unique engineering features, elegant
walnut wood veneer cabinets.

FREE New 1975

Radio Shack Catalog

OVER 2000 PRODUCTS
EXCLUSIVES ON EVERY PAGE
BEAUTIFUL FULL COLOR

Stereo ¢ Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios ¢ Citizens Band
Kits e Recorders ¢ Tape * Tools
Auto Tune-Up ¢ Electronic Parts
Test Instruments ¢ More!

164 pages of the finest in
home and hobby electronics

e, FRMTH AL (8
oy e we KA
" s« 8 S

Optimus-9

1795¢

i Nova-8

| 13950

Optimus-5

11450

Nova-7B

11gso

Optimus-2B

Q95

Respected brand names like
Realistic, Micronta, Archer,
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide! See what'sreally
new in electronics by getting
this catalog now

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

8995

Nova-8. Firm bass even at 20 Hz.
12"woofer. 3 other speakers
hancle the midrange and one
doukles as a tweeter, too.
20-20,000 Hz. 25x14x111:"
#40-4020.

Optimus-5. Top rated by a leading
testing organization. 12" wcofer,
3 midrange/twester units
20-20,000 Hz. 25x14x11%"
#4C-2002.

By Radio Shack!

Optimus-2BF

5995

Optamus-9. Cur best—radiates
from front and rear for enhanced
midiange. Five speakers
including 12" woofer. 20-20,000
Hz. 28x19x9” #4G-4023.

Nova-7B. Superb sound, style to
match. 10" weofer, two 8"
midtange/tweeter uniis.
20-20,000 Hz. 22x12%x11"
#40-4025.

Cptimus-2B. First low-cost
system good enough to win the
Optamus name. 8" woofer,

473
I 1975  Mail to Radio Shack, P. O. Box 1052, : Optimus-1B. Uncolored audio — tweeter. 30-20,000 Hz. 20x11x

: Catalog Ft. Worth, Texas 76101. (Please print.) i atan affordable price. 10" 10" #40-2023

| | wooter, 2 midrange/tweeter units. Optimus 2BF. Same as 2B, but

| Name Apt. No. I 20-20,000 Hz. 23x12x11" you can custom finish its white

: : #40-2005. vinyl enclosure. #40-2024.

| Street | . B

| |  3re s | ‘ O

I city ! % a Io ae

: [ J l l | ] : UL“‘:‘ — A TAMNEGY CORPORATION COMPANY

[eiate zp | o L 3000 STORES » 50 STATES » 8 COUNTRIES
B P SR e S e S W M= s N Y J participating stores Retall prices may vary at individual stores

CIRCLE NO. 39 ON READER SERVICE CARD
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' TECHNICALTAIK

By JUIAN D, HIRSCH

® FET POWER AMPLIFIERS: One of

the continuing controversies among
the “outer-limits” audio enthusiasts is
whether vacuum-tube amplifiers sound
better than transistor amplifiers (or vice
versa). People who claim to hear a differ-
ence (it is usually in favor of tube ampli-
fiers) cite some of the known technical
operational differences between the two
basic devices and attempt to explain
what they hear in terms of these known
and measurable qualities.

There can be little argument that tubes
(especially triodes) produce smaller
amounts of odd-harmonic distortion, as
well as less of the higher-order harmonic
distortions, than transistors do. In ideal
circumstances, tube-amplifier distortion
can be limited to mostly second-harmon-
ic, which can then be largely cancelled
out by the usual push-pull output-stage
configuration. And, in addition, a moder-
ate amount of negative feedback can
then be used to reduce the residual dis-
tortions to insignificant levels.

By contrast, conventional transistor
amplifiers are prone to ‘“notch” distor-
tion in the waveform. This generally
takes place at the point where the tran-
sistors that handle the positive part of
the waveform turn off and the negative-
handling transistors turn on. This notch
produces distortion that is rich in the
audibly objectionable higher harmonics.
If the transistors are biased for “‘Class-
A" operation, the distortion at this
“crossover’ point is eliminated, but the
efficiency and power output are radic-
ally reduced and the heat-dissipation
problems are aggravated.

Some audiophiles, in the United
States and elsewhere, are convinced that
the sonic advantages of tube amplifiers
outweigh their inefficiency, cost, bulk,
and considerable heat production. It is
fair, 1 think, to say that a veritable cult
has therefore arisen, one dedicated to
the proposition that tubes are somehow
superior to transistors in listening qual-
ity, even though there have not been, to
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my knowledge, any controlled, impartial,
scientific tests that confirm (or disprove)
this claim.

In any event, it would certainly be a
good thing if the possible advantages of
tubes could be combined with the recog-
nized advantages of transistors and with
none of the disadvantages of either. This
rather tall order may not be impossible,
judging from recent news from Japan. A
field-effect power transistor (FET) has
been conceived and developed by Pro-
fessor Nishizawa of Tohoku University,
and it has been brought to commerical
reality by Nippon Gakki (Yamaha) un-
der commission from the Japan Technol-
ogy Development Foundation. Other

TESTED THIS MONTH
o

Revox A700 Stereo Tape Deck

Design Acoustics D-4 Speaker

Integral Systems 200 Amplifier
Yamaha CT-7000 FM Tuner

companies, including Trio (Kenwood),
Matsushita, Sony, and Pioneer, have
been working along similar lines. How-
ever, Nippon Gakki holds a key patent
for a critical process used in manufactur-
ing the power FET, which in its physi-
cal and electrical structure is very dif-
ferent from both ordinary power transis-
tors and the small-signal FET’s used in
various hi-fi circuits.

Yamaha has demonstrated a power
amplifier using FET output transistors
that will soon be available in this coun-
try. Although its performance specifica-
tions are impressive, they are generally
within the present state of the art for
high-power transistor amplifiers. For
example, the distortion at 150 watts per

channel into 8 ohms, from 20 to 20,000
Hz, is claimed to be less than 0.03 per
cent, falling to less than 0.01 per cent at
1,000 Hz. Good as this is, in and of itself
it hardly represents a breakthrough in
audio technology. The special nature of
the Yamaha FET amplifier is revealed
by some of its other characteristics,
however. The 150-watt output is de-
veloped by only two FET power transis-
tors in the output stage, as compared
with the six, eight, or more conventional
power transistors used in most amplifiers
of similar power rating. Each of the
FET’s is about the size of an ordinary
power transistor, but it can dissipate 300
watts! The power FET, by virtue of its
internal construction, has vastly superior
heat conduction, and in addition is inher-
ently immune to the thermal-runaway
effect that has been the bane of conven-
tional high-power amplifiers.

The electrical characteristics of a pow-
er FET are very similar to those obtained
by using a large number of triode power-
output tubes in parallel. We have seen
data suggesting that one power FET
behaves like ten (1) of the old 2A3 tubes
in parallel, except that it can safely dissi-
pate far more power. Clearly, the reduc-
tion of the number of active devices (and
their matching requirements) can be a
great boon to the designer.

To sum up the features of a power
FET amplifier stage, it combines the
electrical properties of a triode-tube
power amplifier with the higher efficien-
cy of a transistor amplifier. It has com-
plete freedom from notch distortion and
generates virtually no spurious higher-
order harmonics. This means that ex-
treme amounts of negative feedback are
not required to achieve today’s ‘‘stan-
dard” miniscule total-distortion rating.
(From the standpoints of stability and
overload performance, of course, the
less feedback the better.) Furthermore,
the FET is thermally stable, it can dissi-
pate huge amounts of power safely, and
it does not require the use of a large
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number of devices to develop the highest
power levels ever needed in the home.

But surely this paragon must have
some disadvantages? We have seen
nothing to suggest any technical perfor-
mance limitations, as compared with ei-
ther bipolar transistors or tubes. Doubt-
less some exist, but we suspect they are
minor. The major FET difficulty, at the
moment at least, is its high cost. At this
time neither Yamaha nor the other com-
panies that have announced or shown
FET power amplifiers have established
firm prices, but it is clear that they will
be much more expensive than conven-
tional transistor amplifiers of similar per-
formance ratings.

A few months ago | was present at a
sonic A-B comparison between a proto-
type Yamaha FET amplifier and several
of the finest “super-power” amplifiers on
the market. The results, I felt, were in-
conclusive. Although a few members of
the listening panel felt that the FET
amplifier had a tighter, better-defined
sound, most of the group, including my-
self, did not hear significant differences
between any of the amplifiers. This came
as no surprise to me, since whenever we

have performed listening tests with am-
plifiers that had comparable frequency-
response and distortion characteristics
(say, less than 0.2 per cent of any kind of
nonlinear distortion under any operating
condition), and sufficient power so that
they are never driven into clipping, those
subtle differences that others claim to
hear between different power amplifiers,
either transistor or tube types, were nev-
er audible.

It has been claimed that the special
sonic properties of some tube amplifiers
can be heard only with certain special
speakers. | therefore await with interest
the reactions to the FET units of those
super-golden-eared audiophiles who
regularly “‘hear” such differences. | sus-
pect that their opinions may go either
way, depending upon a random assort-
ment of subjective variables.

In the Yamaha demonstration, the
speakers were a new model (developed
by them) which previous listening com-
parisons had shown (by unanimous
agreement of the people present) to be
superior in some aspects to many of the
most highly regarded American speaker
systems. Nevertheless, they were more

or less conventional three-way dynamic
speaker systems, and they probably did
not present any unusual loading condi-
tions to the amplifiers. In our listening
comparisons, Yamaha used a number of
records, representative of current com-
mercial standards, containing a variety
of musical material from classics to rock
to popular vocals. I felt that, with all of
these, plus noise test signals, the ampli-
fiers sounded so much alike that one
could not always be sure that a switch
had been made.

All this is not to denigrate the poten-
tial of this new amplifier device or of
others to come using the same tech-
niques. I think it is an impressive ad-
vance in the audio power-amplifier art,
aside from its potential sonic attributes.
Remembering what ordinary silicon
power transistors cost a few years ago, |
would expect power FET technology to
eventually make a significant impact on
hi-fi equipment at all price levels. When
the new amplifiers reach the market, we
will have an opportunity to evaluate
them under normal home test conditions,
and perhaps we can come to some more
definite conclusions at that time.

FQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Revox A700 Stereo Tape Deck

® THE new top-of-the-line tape re-
corder from Revox (the A700) features
the most sophisticated tape transport
ever offered in a consumer product. As
Revox points out, the A700 fills the gap
between the highest-quality consumer
recorders (such as their own A77) and
professional recording-studio machines.
This “intermediate’ standing applies in
most areas of its design, performance,
construction, and price.
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The Revox A700 is a three-motor,
three-head, three-speed recorder operat-
ing at 3%4,°7Y2, and 15 ips. The ma-
chine’s flexible input mixing facilities
employ two sets of stereo inputs con-
trolled by a pair of input-selector switch-
es. Each selector can be set to micro-
phones (either low- or high-output types)
or to a variety of high-level sources. One
set of inputs can also be used for a mag-
netic phono cartridge if desired. The

selected input sources can be mixed, and
since each channel has two vertical-slid-
er recording-level controls, it is possible
to mix four microphone or other pro-
gram inputs. There is, in addition, a sin-
gle master recording-level slider. The
two VU meters are located behind a sin-
gle window next to the master level con-
trol. The meters are equalized to register
the high-frequency boost applied to the
recording signal in order to give advance
warning of possible high-frequency tape
overload. On the face of each meter
there is a red indicator (a light-emitting
diode — LED) which flashes at a +6-dB
recording level to warn of excessive
short-term peak levels that might not
register on the meters. Below each input
selector are its two associated micro-
phone inputs, which are balanced.

The A700 includes, in effect, a high-
quality stereo control preamplifier able
to drive an external power amplifier. Its
controls, grouped at the right side of the
panel, include bass and treble tone con-
trols with click stops, a stereo, mono, L,
or R mode selector, and two vertical
sliders for playback-volume adjustment

(Continued on page 34)
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The Specification Guarantee.
Perhaps someday
everyone will have it.

You're looking at the new Technics 600 Series, them with the “unguaranteed” performance
two of the finest cassette decks we’ve ever made. figures you usually see. Yet our figures are
But equally impartant, they're also our first conservative, understated. Figures that your
examples of “the Speci- - - RS-676US  RS-610US ___unitislikely to surpass
fication Guarantee.” MO e oiskorbels ) rather than just meet.
The only kind of aspaci- | FequencyResponse - | And that makes them
fication we feel is werth R T e B S0riz - 100238 | eyen more impressive.
serious consideration. CrO, Tape Position 40Hz — 13k¢z 50Hz — 12Hz=308 The RS-676US. The
That’s because “the T o A ) | RS-610US. And ““the
= ¥ - N ted " y -
Specification Guarantee” |  Sgnaiievei2s pbimm) Specification Guarantee’
Sy . ithout Doiby 50dB or better 49dB of bette g :
isn’t merely a coliecticn The concept is simple.
q q With Dolby {(Above 5 kHz) 5848 or better 57dB or bette 0 P 5
of overly impressive e s — 1 The execution is precise.
. a .
numbers achieved under |  NomalTapePosition 20% or better 2.3% or better The performance is out-
ideal conditions. It’s | SpeedAccuracy Within =15% Within =2.0% standing. The name is
five meaningful perform- [ 'Dolovsarademamolbolovtaboaonesioe. | Technics.
11 ] 1 = “Specification G tee will be honored for a oud of ni days § the date of
aﬂ[; € SpelelcatlonS that every TeChnlCS RS on%;azmu;::as%j‘izj?dﬁ":ehpleodu::‘toi: dﬁlz;gstﬁake?e(;‘,lgf :yh;f:; Ff‘:z;'l:gwis% :neg?n.\l
. E 3 - I ¢ oth thori o 2] if 1 ct t
676US and RS-610US cassette deck, including P e SRS ot st P
tai ipti st chnics G ic, 200 / )
yours, is guaranteed to meet or SiIpe - And NY. 10017, Specification Guarantee 1 in addiEN t e usual parts and labor wartany.
1f by some unlikely chance it doesn’t, we will 200 PARK AVE., NEW YORK, N.Y. 10017. FOR YOUR NEAREST AUTHORIZED
make sure it does. After all, that’s what we feel TECHNICS DEALER, CALL TOLL FREE 800 447-4700. INILLINOIS, 800 322-4400.
a guarantee is all about. ¢
But the guarantee isn’t the only impressive
thing about these specs. The numbers are ' nl' S
equally impressive. Even when you compare
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From front to rear: Dual 1229Q, $259.95; Dual 1228, $189.95; Dual 1226, $159.95; Dual 1225, $129.95.




How to decide which turntable you
really want from all those available.
(Including ours.)

More than 75 record players are
listed in a current directory of audio
components, and a typical dealer may
display a dozen or more. Which may make
it a little more difficult than ever for you to
decide which one you really want. Perhaps
what follows will help.

Quality and reliability
are essential.

The very least you should require
of a record player is the assurance that its
tonearm can frack flawlessly with the most
sensitive cartridges available, and that its
drive system will infroduce no audible
rumble, wow, or flutter.

Remember, your record player is
the only component that physically handles
your records, so to compromise with quality
here can risk damage to your precious
record collection and produce sounds which
were never recorded.

Manual or automatic, single
play or multi-play?

Although you should not
compromise with quality, you can
compromise with convenience.

If you happen to prefer handling
the tonearm at the beginning and end of
every record —with the risk of damaging
the stylus and record —you can narrow the
choice down to the manual turntables.

However, if you would rather not
handle the tonearm, you had better
concentrate on the automatic turntables.

And if you—or anyone else in your
family —will ever want to play two or more
records in sequence— your only choice
would be from among the automatic
turntables with provision for multiple play.

All of which brings us to the four turntables
pictured here.

What most audio experts
prefer.

More audio experts—engineers,
editors, salesmen—own Duals than any
other make of quality turntable. The same
is true of the readers of the audio/music
magazines. These serious music lovers,
whose investment in records typically
exceeds their investment in equipment,
prefer Dual for only one reason: quality.

Dual owners most frequently use
their turntables in the automatic, single-play
mode; only occasionally to change records.
(Just for the record, virtually the entire
changer action in a Dual takes place within
the long spindle. Only one part beneath
the chassis is used, and that is simply to
detect the presence of the changer spindle.
Throughout play, the tonearm itself is
totally disengaged and free-floating.)

Thus, you can narrow your turntable
selection to any of the Duals pictured here,
especially since even the lowest priced
model, the 1225, has more precision than
you are ever likely to need.

Not pictured here, but also available,
are two more Duals for those who prefer
single-play automatic turntables without
multi-play option. These are the belt-driven
model 601 at $270, and the all-electronic
direct drive model 701 at $400.

When you visit your authorized
United Audio dealer, take your time in
deciding which Dual you really want.
You're likely to own it a long, long time.

" United Audio Products
m 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

Exclusive U.S. Distribution Agency for Dual
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(these do not affect the normal line-out-
put levels when the preamplifier is not
used). There are two stereo headphone
jacks, one of which disconnects the
A700’s main output when phones are
plugged in. The remaining knob, which is
the only operative preamplifier control
when the A700 is used strictly as a tape
deck, connects either the source or the
monitor-head playback program to the
line outputs.

Most of the front panel of the Revox
A700 is devoted to the tape transport
and its controls. The unique tape-drive
system is controlled by a quartz-crystal
oscillator, operating at 1.6384 MHz,
which feeds digital frequency dividers
and phase-locked loops to provide the
motor speed-control signal. When one of
the speed-control buttons is pressed, it
causes the capstan drive motor to “lock”
to the correct speed with the full accu-
racy and stability of the crystal-con-
trolled time base. When it is locked, the
button lights up. A few seconds may be
required to reach the locked condition,
especially when changing from a higher
speed to a slower one. Special effects are
possible using an external speed control
that operates by feeding in a square-
wave signal (to a connector in the rear of
the unit) which then replaces the fixed
internal time base. Changing the square-
wave control frequency between 1,000
and 10,000 Hz will vary the tape speed
from 6.5 centimeters per second (about
2Ys ips) to 57 centimeters per second
(about 22V ips).

The A700 has a tape running-time in-
dicator instead of an arbitrary index
counter. It operates in fast-forward and
rewind as well as at normal tape-operat-
ing speeds and reads directly in minutes
and seconds at 7Yz ips (the readings
must be doubled for 3%a ips and halved
for 15 ips). The basic transport control
buttons operate conventionally, provid-
ing fast-forward and rewind, play, re-
cording interlock, and stop functions.
Each button lights when engaged, and a
logic-control system permits the buttons
to be operated in any sequence and at
any time with no risk to the tape.

The remaining buttons include the on-

The heads and capstan of the A700 are in full
view when the cover is removed. Record and
playback heads are directly in the center.
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The excellent 0-dB  curves illustrate the A700's freedom from tape-saturation effects.

off switch, individual recording inter-
locks for the two channels, a non-locking
pause control, and two buttons for repeat
and automatic operations. The former
places the tape in rewind as long as it is
held down, and returns the machine to
normal playing speed when released. In
the automatic mode, the tape rewinds to
the beginning (or any other pre-selected
point) and replays in its entirety. The
rewind is initiated by a piece of clear
leader spliced in at the desired point.
This activates the photo-electric sys-
tem, which also provides automatic
shut-off when the tape runs out.

The tape transport can handle reelsup
to 10Y2 inches in diameter, and it auto-
matically maintains proper tape tension
for any effective reel diameter from 10V
to Y2 inches. Tape loading is along a
relatively simple path—over a tension
arm and roller on each side of the head
assembly and straight across the heads.
The light-weight plastic head cover pulls
off to expose the heads and their adjust-
ments for cleaning or alignment. At the
rear of the A700 are the various inputs
and outputs (except for the microphone
and headphone jacks, which are on the
front panel). The connections to an ex-
ternal amplifier, as well as inputs from a
radio source, are through DIN sockets:
all other signals are routed through
phono jacks. There are switches to adapt
the recorder for operation at line volt-
ages from 110 to 250 volts, either 50 or
60 Hz.

The Revox A700 is 19 inches wide, 18
inches high, and 7 inches deep: it weighs
50 pounds. It is supplied with walnut
side panels, a head-cleaning kit, and a
10%2-inch empty reel. Although the
comprehensive instruction manual is
printed in German, an English transla-
tion of the text is supplied, keyed to the
paragraphs and illustrations in the man-
ual. The A700 is available in either half-
track or quarter-track stereo versions.
Price: $1,800.

® Laboratory Measurements. The unit
supplied for test was a quarter-track
machine. Its playback frequency re-
sponse, over the range of the Ampex test

tapes, was within 0.9 dB from 50 to
7.500 Hz at 3%4 ips, and within 0.5 dB
from 50 to 15,000 Hz at 7Y2 ips. Mea-
surements involving the recording func-
tions were made with 3M Type 207 tape,
for which the machine was biased, at a
—20-dB recording level. At 3% ips, the
overall record-playback frequency re-
sponse was *1.5 dB from 20 to 15,000
Hz. At 7Yz ips and 15 ips, it was =2 dB
from 20 to 21,000 Hz. We also tested all
three speeds at a 0-dB recording level to
observe any tape-saturation effects at
high frequencies (see graph).

A line-input test signal of only 23
millivolts (mV) produced a 0-VU re-
cording level, which played back at a
level of 0.77 volt. The two microphone
sensitivities (high- and low-gain inputs)
were 0.06 mV and | mV, and the phono
sensitivity was 1.35 mV, all for a 0-dB
recording level. The microphone inputs
overloaded at 26 mV and 310 mV,
respectively, and the phono overload
occurred at a very high 230 mV. The
tone controls and other characteristics of
the preamplifier not directly related to
the recording function were not mea-
sured. The headphone volume, even
with high-impedance phones, was very
good.

With a 0-dB indicated recording level,
the playback distortion was 1.1 per cent
at 3% ips, 0.66 per cent at 7Yz ips, and
0.72 per cent at 15 ips. The reference
distortion of 3 per cent was reached at
the three speeds with inputs of +7,
+10.5, and +8.5 dB. With IEC “A”
weighting, the signal-to-noise ratio (S/N)
referred to the 3 per cent distortion level
at the three tape speeds was, respective-
ly, 65.5,72.2, and 69.3 dB. When set for
maximum gain, the noise increased by
14.5 dB through the high-gain micro-
phone inputs: there was no measurable
increase through the low-gain micro-
phone inputs. When the gain settings
were reduced to more usual levels, nei-
ther microphone input contributed no-
ticeable noise. The meters were slightly
slower in their response than a standard
VU meter, reaching 80 per cent of their
steady-state readings (instead of the

(Continued on page 36)
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The Sansui SR-212. |
Fine music on a platier.

Put your favorite record
on the large 12" aluminum
platter of the new Sansui SR-212
automatic retumn turntable and you
will be pleased with the results You'll
be pleased with the ease of ooeration.
A cueing control that lets you place the
armafany pointon the disc and go “automatic”
from there. You'll be pleased with the reliabitity
and rugged construction of tha SR-212's beit- driven
full size plaler powered by a £-pole synchronous motor.
You'll be pleased by the datically balancad S-shaped am
and anfl-skate features. You'll be pleased by the solid stabllity as-
sured by Sansui's multiple poin’ suspension systam. You'll be pleased by
Sansui’'s added features of handsome wood base and hinged dustcover,
And, most of all, you'l be pleaszed by the reascnable price that goes
with this new Sansui furntatcle. Hear it at your nearest franchised Sansui dealer.

SANSUI ELECTRONICS CORP. woocsside, New York 11377 « Gardena. Califomia) 90247
SANSUIELECTRIC CO, LTD., Tokyo. Japan « SANSUI AUDIO EUROME SA. Antwerp, Belgium
CINCLE WO 45 ON READER SENVICE CARD



standard 99 per cent) on 0.3-second tone
bursts. The peak warning lights flashed
at+7db. *

The tape transport operated smoothly,
with the tape always under complete
control, no matter in what sequence or
how rapidly the control buttons were
operated. By a stroboscope measure-
ment, the tape speed appeared to be ex-
act. The wow was unmeasurable, being
less than the,0.01 per cent residual of the
test tapes, and flutter (r.m.s. unweighted)
was 0.05 to 0.055 per cent at all three
speeds. In the fast modes, 1,800 feet
of tape was handled in 85 seconds.

® Comment. Compared with other fine
home tape recorders, most of which are
considerably less expensive, the Revox
A700 offers some tangible immediate ad-
vantages and a potential (but difficult to

evaluate precisely) long-term advantage.
It is clear from the measured perfor-
mance of the A700 that its distortion and
S/N characteristics are superior to those
of most home tape recorders. This is one
machine that could hardly benefit from
the use of Dolby B noise reduction, for
example. We also checked a half-track
version of the A700, which proved to be
essentially identical to the quarter-track
model, except for the expected improve-
ment (2 to 3 dB) in S/N. The feature of
variable-speed operation, which we
would normally expect to be of interest
to professional users, gives the advanced
amateur the opportunity to create spe-
cial recording effects not possible with
conventional tape recorders. And, for
many users, the flexible input facilities
will save the cost of an external mixer.
The transport of the A700, aside from

its several novel features, is certainly
one of the best basic designs we have
encountered. Although it is capable of
achieving extremely —sometimes fright-
eningly —high speeds in fast forward and
rewind, the logic system and tension-
controlling mechanism of the tape guides
assured gentle handling of the tape under
all conditions of use (and abuse) we
could set up. Unlike the A77, the A700
employs mechanical reel brakes that
bring the tape to a swift, safe stop and
eliminate any need to slow the transport
near the end of a reel by engaging the
fast speed in the opposite direction.
Overall, the rugged construction and
sophisticated electronic transport con-
trol system suggest that the A700 should
give exceptionally long and superior ser-
vice with a minimum of maintenance.
Circle 105 on reader service card

Design Acoustics D-4 Speaker System

@ AN underlying design philosophy of
the Design Acoustics loudspeaker sys-
tems is to provide the widest possible
dispersion of all frequencies, together
with a uniform energy (power) response
across the audible frequency range. In
their first product, the D-12, the compa-
ny obtained an essentially omnidirec-
tional response by using a large number
of drivers in a spherical (dodecahedral)
configuration, and in the D-6 a similar
result was achieved in the forward hemi-
sphere in a more conventionally styled
system.

The Model D-4 carries this approach
into a more popular price range. The D-4
is a columnar floor-standing unit 38
inches high, 17Y2 inches wide, and 9Y2
inches deep. Three sides of the fuily
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sealed column face into the listening
area; the 10-inch woofer radiates toward
the rear from the bottom of the enclo-
sure’s rear panel. In the center of the
front panel is a 5-inch mid-range driver
which radiates through a 2-inch damped
aperture. There are three 2Y2-inch high-
frequency drivers. One is installed in the
lower portion of the front panel, the
others near the top of each side panel.
This configuration not only disperses the
high-frequencies effectively across 180
degrees in the horizontal plane, but pro-
vides extra power-handling capacity.

The crossover frequencies are 800
and 2,000 Hz. Two toggle switches in
the rear of the speaker shift the woofer
and tweeter levels by 3 dB relative to the
fixed mid-range level. The recommended
driving power from the amplifier is 25 to
75 watts. The three front surfaces of the
D-4 are covered with a brown grille
cloth, and the top is walnut. The system
weighs 60 pounds. Price: $199.

@ Laboratory Measurements. Design
Acoustics recommends that the D-4 be
placed no closer than 2 inches, and pre-
ferably 4 to 6 inches, from the rear wall.
We made tests with the speaker installed
both in the recommended location and
about 2 feet from the rear wall. The per-
formance seemed to suffer not at all in
the non-optimum location. The integrat-
ed frequency response throughout the
room was generally quite uniform, al-
though there were several variations of a
few decibels which could not be definite-
ly attributed either to the speaker or to
the test environment. We measured the
low-frequency response with a micro-
phone placed close to the woofer to

avoid room effects: this provides an ac-
curate indicator of the woofer’s innate
capability, though not of its actual per-
formance with any given room or place-
ment within a room,

It was interesting to find that our mea-
sured data was in close agreement with
the manufacturer’s specifications for the
speaker’s frequency response (which is
based on anechoic measurements at six-
teen points around the speaker to derive
a true power response). Our “live-room”
method gives results closely resembling
those of such an integrated measure-
ment, and our composite response curve
for the D-4 showed a variation of only
+3.5 dB from 36 to 16,000 Hz, as com-
pared with Design Acoustics’ specifica-
tion of +3 dB from 40 to 15,000 Hz.
All measurements were made with both
level switches in their maximum posi-
tions. The woofer switch reduced the
output by about 2.5 dB below 1,000 Hz,
while the two-position tweeter switch
provided a level shift of about 3 dB
above 1,500 Hz.

The low-frequency distortion was
exceptionally low. In fact, our readings
were limited by ambient room noise to
about 0.5 per cent from 100 Hz down to
60 Hz at either a 1-watt or 10-watt drive
level. At 1 watt (based on an 8-ohm
load), the distortion rose to 2 per cent at
40 Hz, 5 per cent at 29 Hz, and 14 per
cent at 20 Hz. The increase was naturally
more rapid with a 10-watt input, which
gave readings of 5 per cent at 40 Hz and
12 per cent at 30 Hz. The efficiency of
the D-4 was similar to that of many
acoustic-suspension speakers, with a 1-
watt signal in the 1,000-Hz range giving

(Continued on page 38)
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ESS is shaping the future of high fidelity with a
standard of loudspeaker excellence destined to be
tomorrow's norm. Incorporating the revolutionary
air-motion transformer invented by physicist

Dr. Oskar Heil, ESS speakers have broken free from
bankrupt concepts of the past to achieve accuracy
so dramatic they deserve to be called the loudspeakers
of the future.

Presently the high fidelity industry evaluates
performance of speakers with a response curve that
measures the relative loudness of various frequencies
But our ears are not very sensitive to loudness.
Most people, for example, do not realize that a mere
3 dB increase actually represents a doubling of power
because it is heard as just perceptibly louder. On the
otherhand, our ears are very sensitive to the frequency
content of sounds. With this facuity, we can im-
mediately recognize a friend's voice even over a
crude telephone. The extraordinary sensitivity of the
ear in this area can be realized by imagining yourself at
a concert with the orchestra playing double forte.
Amidst this avalanche of sound, a single trumpet
hits a wrong note and you are immediately aware of
this inaccuracy although the trumpet represents

only an infinitesimal fraction of the sound power
being produced.

Since our ears are so sensitive to the frequency content
of sounds, even the minutest amount of frequency
distortion will make us aware we are listening to a
reproduction. ‘‘Listener fatigue' occurs as we
unconsciously fight to ignore these distorted inac-
curacies which are produced by conventional
loudspeakers because, like all solids, their solid
diaphragms “‘store’’ energy. ‘‘Stored’’ energy is what
happens to piano strings when they are struck. They
take in energy at the hammer's impact and *‘store” it,
releasing it slowly as a sustained tone. it is this
resonance that altows us to recognize a vibrating solid
as a block of wood, a bell, a cymbal, or a gong. The
solid diaphragms of conventional speakers have such
aresonance too. This *‘storage’ resonance is designed
to be as short as possible, but because the voice coll
is always pushing and pulling, it is constantly

being reexcited.

With the insight of a creative genius, Dr. Heil
developed the air-motion transformer, a driver that
does away with all these obstacles to accurate sound
reproduction and achieves a level of performance
never before experienced.

The ESS Heil air-motion transformer adds absolutely
no coloration of its own; even the human ear, more
sensitive to coloration than any instrumental test

yet devised, can detect no impurity, and it is capable of
transient definition beyond the ability of the ear’s
resolution. Listeners are immediately aware of the
astonishing clarity and definition, extreme instrumental
purity, and the incredible stereo breadth and imaging
produced by the ESS Heil air-motion transformer.

Now there are five speakers that give you the high
adventure of the ESS Heil air-motion transformer

at prices surprisingly modest for systems so advanced.
High fidelity standards of yesterday no longer apply,
so hear tomorrow’s state-of-the-art today at any
franchised ESS dealer.

£X.iNC. sacramento, ca. 95827
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Tone-burst response of the
D-4, shown at (left to right)
100, 2,000, and 5,000 Hz,

was judged to range from good
to excellent at all frequencies.

a sound-peessure level of 90 dB at a dis-
tance of one meter.

To test the power-handling and sonic
output-level capability of the D-4, we
played some compressed rock music as
loud as we dared. The meters of the 400-
watt power amplifier used ranged be-
tween 0 and +3 dB, indicating that over
200 watts per channel were being han-
dled on loud program peaks. The SPL,
about 10 to 12 feet from the speakers,
averaged 105 dB. This would corre-
spond roughly to 115 dB at a distance of
1 meter, less 3 dB because two speakers
were used. It seems safe to say that the
D-4’s, in a home environment, should be
able to play as loud as anyone could
want without distortion or damage. The
impedance curve was between S and 8
ohms over the entire audio band, except
for the rise at resonance to 25 ohms at 50
Hz. The tone-burst response was judged
to be fairly good except in the woofer
range, where it was excellent.

® Comment. On first listening to the
Design Acoustics D-4, we were instant-
ly aware of its smooth, extended high
end (which is so well dispersed that one
can walk around the speaker. almost to
its rear, with no significant change of
sound character) and the relative ab-
sence of bass “boom.” Many, if not
most, speakers have an emphasized out-
put between 100 and 200 Hz that imparts
a “heaviness” we find unnatural. The
D-4. we were pleased to find, has little or
none of that quality. The woofer reso-
nance does supply a broad rise in output
atabout 50 to 60 Hz. This is low enough
in frequency to avoid introducing objec-
tionable coloration, yet provides a very
solid “*bottom end” to the sound.

In the simulated ‘‘live-vs.-recorded”
test, the D-4 lived up to the precedent
set by the D-6 and D-12. In almost
every respect its reproduction of the test
program was perfect. Since the D-4 had
considerably better dispersion than the

reference “live™ speaker, it could match
its sound anywhere in the room. The only
coloration we heard was a slight empha-
sis in the lower mid-range, between
about 200 and 500 Hz, when the woofer-
level switch was in the boost position.
Setting the woofer-level switch at its
lower position corrected the condition.

We must conclude that Design Acous-
tics has once again come up with a fine,
notably accurate loudspeaker. Although
we did not have its predecessors on hand
for comparison, it appears that the D-4 is
very similar to them in its basic sound
character. Almost as impressive as the
sonic performance of the D-4 is the fact
that it costs about the same as a host of
other adequate, but comparatively un-
distinguished, “‘bookshelf” speakers. In
its own small way, Design Acoustics
seems to be offering one answer to gal-
loping inflation: more performance for
less money!

Circle 106 on reader service card

Integral Systems Model 200 Power Amplifier

- Sf

® THE Integral Systems Model 200
stereo power amplifier is rated at 100
watts per channel into 8-ohm loads. Al-
though its continuous 4-ohm power
rating is also 100 watts (determined by
power-supply considerations), the short-
term output is about 150 watts per
channel. The Model 200 is relatively
compact and light in weight for an
amplifier of its power, but its large
heat-sink area enables it to operate at
safe temperatures even when both
channels are driven to full power for up
to 15 minutes.
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Current production models feature a
“Photoguard™ protective system which
uses an optical sensor to monitor the
output current. Excessive load currents,
such as might be drawn by speaker im-
pedances of less than 3.5 ohms at high
power levels, shut down the amplifier
before damage occurs. If the Photoguard
relay is tripped, the amplifier must be
turned off for about 30 seconds to allow
the circuits to reset.

The Integral Systems Model 200 is 19
inches wide, 5%a inches high, and 127s
inches deep; it can be installed in a stan-

dard relay rack. The amplifier weighs 21
pounds. Insulated binding posts for the
speaker outputs, two phono-jack inputs,
the speaker fuses, and the line fuse are
located in the rear beneath the heat
sinks. The amplifier is designed to be
switched on by the associated preampli-
fier, and has no controls of its own. A red
LED pilot light is on the front panel.
Price: $350. An optional walnut cabinet
is avaitable for $40.

® Laboratory Measurements. Because
of the large heat sinks on the Model 200,
we were encouraged to subject it to the
severe treatment of continuous opera-
tion for an hour at one-third its rated
power output. After such treatment, the
heat sinks were still not too warm to the
touch, and the amplifier performance
was unaffected. The power at clipping
into 8 ohms at 1,000 Hz was 113 watts
per channel, and with 4-ohm loads it rose
to 144 watts. The power output into 16
ohms was 86 watts, which is a relatively
high figure for an amplifier of this power
rating (most amplifiers deliver only
(Continued on page 40)
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all wgh“gt}% to do.
But perfectly.

The engineering of high-fidelity turntables is a technical
and controversial subject.

But the concept of a perfect turntable is perfectly simple.

Since a perfect turntable is what we at Garrard have been
striving to make, wed like to communicate this concept to you as
unequivocally as possible. Then all the claims and counterclaims
you hear will fall into place.

Think of it this way:

A phonograph record doesn't know and doesn't care what
kind of mechanism is
spinning it,

Ot course, theoretical
perfection in an actual mechanical
device is an unrealizable ideal. Buteven
though 100% is impossible, there's a big difference between

aslong asit's

spinning properly. If your hand

could turn it at exactly 333 RPM, without 99.9% and 98%.

the slightest fluctuations in speed, and keep It's in this most fundamental sense, we feel, that

it moving in the horizontal plane only, i Garrard turntables are in a class by themselves.

without the slightest jiggling or vibra- For example, in the case of the Zero 100c changer and

tions up-and-down or 51de\\'ay§. you & the Zero 100SB single-play automatic, tracking error has been

could expect perfect reproduction. reduced to a virtually unmeasurable quantity (in effect, zero)
Similarly, a phono l by the geometry of the tonearm design. Rumble, wow and

cartridge has no idea whats flutter f:gures are also coming ever closer to theoretical

holding it in the groove, perfection in these and other top Garrard models. (The

as long as it's properly held. Zero 100c and the Zero 100SB are both priced at $209.95.)

It your cher hand were To aless spectacular degree, the lower-priced

holding it correctly aligned, models, from $49.95 up. also come quite close to the

with the right amount of theoretical idea! because of this emphasis on

downward force and with- fundamentals.

out resisting 1ts movement Remember: all we want is to make your

across the record, it would record revalve perfectly and to position your phono

perform f?ﬁﬁisi?uy all Cartﬁdgfi Egrfeqdy-
there is to it. were

o almost there.
The basic point is that the

turntable and tonearm have exceedingly
simple and purely mechanical functions, just like %
a chemist's analytical balance or a gyroscope. That's S8
why turntable manufacturing is, above all, a matter |
of precision and integrity, with the emphasis on i
perfect operation rather than hi-fi pizzazz or
features for features sake.

For your
free copy of
The Garrard

Guidc, a 16-page
full-color reference
booklet, write to Garrard,
Dept. G-1, 100 Commercial

Street, Pla nview, N.Y. 11803,
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about 60 per cent of their 8-ohm power
into 16 ohms).

At all power levels up to 40 watts, to-
tal harmonic distortion (THD) with a
1,000-Hz test signal was less than 0.025
per cent, and it rose to 0.068 per cent at
the rated 100 watts. The intermodulation
(IM) distortion was less than 0.03 per
cent from about 3 milliwatts to several
watts output, 0.1 per cent at 50 watts,
and 0.23 per cent at the rated 100 watts.
At full power, the THD was about 0.08
per cent from 20 to several thousand
hertz, reaching 0.1 per cent at 11,000
Hz and 0.21 per cent at 20,000 Hz. At
lower power outputs, the characteristic
was similar, except that the distortion
levels were lower. At half power or less,
the distortion was typically 0.03 per
cent, reaching 0.06 to 0.07 per cent at
10,000 Hz and 0.08 to 0.14 per cent at
20,000 Hz.

An input of 0.18 volt drove the ampli-
fier to our reference power output of 10
watts, and the noise level was 82.5 dB
below that power (or 92.5 dB below rat-
ed full output). We noted that much of
the measured (butinaudible) noise signal
appeared to be r.f. pickup of local broad-
cast stations (which may have been re-
lated to the amplifier’s high input sensi-

tivity), so that the actual noise generated
within the amplifier was somewhat less
than measured.

The frequency response of the Model
200 was very flat across the audio band,
varying less than 0.1 dB up to 20,000
Hz, where it was down 0.5 dB. The re-
sponse was down 3 dB at 6 Hz and 300
kHz, and the square-wave rise time was
I microsecond. There was no sign of any
instability with capacitive loads, which
had no effect on the square-wave re-
sponse until a rather large shunt capaci-
tance was applied. Even a 2-microfarad
capacitor in parallel with 8 ohms caused
only a couple of cycles of moderate-am-
plitude ringing at about 50 kHz.

® Comment. We have been informed by
Integral Systems that the current Model
200 (as compared with the earliest ver-
sion produced under that model designa-
tion) has been carefully re-engineered
from the standpoint of overload protec-
tion and overall reliability. Although this
is an important consideration with any
transistor amplifier, it is (in our view)
one of the most important factors to be
considered when planning the major in-
vestment represented by a very powerful
amplifier. As we have stated on other

CONTINUOUS AND EQUIVALENT SINE-WAVE WAT TS/CHANNEL

occasions, it is probably possible to
damage or destroy any amplifier under
some conditions, but insofar as we could
tell, the Model 200 is safe under any
conditions except those excluded specif-
ically by its manufacturer. In other
words, shorted outputs or severe over-
drive are no problem for the Model 200).

A few years ago, an amplifier rated at
100 watts per channel could legitimately
be called a “‘super-power” amplifier.
Today, when a number of receivers can
deliver that much power or more, the
200 might be better described as a **high-
power” amplifier. Nevertheless, we sus-
pect that many people would find 100
watts per channel to be more than ade-
quate for their most critical listening
needs. In any case, the Integral Systems
Model 200 fills the gap, both in power
output and price, between the many
amplifiers rated at 30 to 60 watts per
channel and the true ‘“super-power”
brutes which cost several times as much
and deliver 200 or more watts per chan-
nel. Its quality of performance ranks
with the best of them, and the manner in
which it copes with the lowest audio fre-
quencies shows there has been no skimp-
ing in its basic design.

Circle 107 on reader service card

Yamaha CT-7000 Stereo FM Tuner

® AMONG the stated design goals for
the Yamaha CT-7000 FM tuner were
the lowest possible distortion (less than
0.1 per cent in both mono and stereo
modes) and the highest possible ability
to reject all forms of unwanted noise and
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interference. To achieve these ends,
Yamaha employed a number of unusual
circuit techniques, and the result is a
tuner of exceptional internal complexity
and operating versatility, but one whose
external appearance is clean and simple.

The satin-finish front panel of the CT-
7000 is, indeed, rather stark, with only
the large tuning knob and a small power
switch visible in normal operation. A
long, narrow cut-out and two shorter
ones, with no bezels or decorative trim,
expose the dial scale and two tuning
meters. These appear to be conven-
tional signal-strength and zero-center
tuning indicators, but the signal-strength
meter has a 100-dB display range which
provides useful indications with input-
signal levels from a few microvolts to
over 100,000 microvolts, and it also

{Continued on page 44)
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For those people who
t care how much their

audio equipment costs

as long

as it's the best,

we offer a line of audio
equipment which we don't care

how much it costs to huild.

Epicure Corporation is
thar division of Epicure
Products, Inc. that has
been designated as
spawning ground for all
the company's state-of-
the-art products.

Think of the luxurious
posifion that puts us in:

We don't worry about
the economics of the prod-
ucts we develop. We just worry
about the quality of them.

The result of this approach,
as you can well imagine, isa
collection of remarkably good
audio equipment. Nof surpris-
ingly, it's not inexpensive.

The Epicure Model One
Power Operating Amplifier, for
example, is an incredible piece
of equipment that uses mulfi-
ple emitter-site epitaxial output
devices, resulfing in a phenom-

As long as it's

the best.

enal power bandwidth and
remendous curent and ther-
mal capability.

The Model One is easily
years ahead of ifs time. Ir goes
for $649.*

Or, for $1600, an audio per-
fectionist might own the Epicure
Model Two Audio Function
Center. This may seem high for

a pre-amplifier; but the
Model Two is, in fact, the
beginning of a whole
new generafion of pre-
amplifier.

Then there's our speaker
line that ranges in price up
to $1000 each. This line
includes our new Model
400 Plus—an improved
version of a speaker that
was already top-rated by
Stereo Review.

And soon you'll be hearing
about a ne